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Preface
A programme has been evolved on prediction of track, intensity and landfall of tropical
cyclone over the north Indian Ocean resulting in planning of the Forecast Demonstration Project
(FDP) over Bay of Bengal since 2008.The programme is aimed to demonstrate the
improvement in monitoring ofcyclogenesis, intensification and movement of cyclones over the
north Indian Ocean (NIO) with enhanced observations over the data sparse region. This year,
the FDP on landfalling cyclones over the north Indian Ocean was conducted during 12th October
to 15th December (against normal period during 15th October to 30 November) due to extended
period of development of cyclogenesis over the Bay of Bengal and Arabian Sea in October and
December. The daily bulletins were prepared during the period and circulated to all concerned.
This report deals with implementation of theprogramme, salient features of the systems
developed, forecast performance, weather summaries issued and the lessons learnt during
12thOctober to 15thDecember, 2019.
The FDP helped in continuous monitoring of environmental conditions for cyclogenesis
and monitoring of track, intensity and landfall of cyclonic disturbances over the region. Further,
intense observation during IOP helped in better monitoring and prediction of cyclonic
disturbances. The additional data collected during the FDP included enhanced Automatic
Weather Station (AWS), High Wind Speed Recoder (HWSR) and Doppler Weather radar (DWR)
network along the coast, eighteen activated buoy observations from the NIO, coastal AWS,
ships and microwave imagery products.Also, an array of deterministic and probabilistic
numerical weather prediction models was used for prediction purpose. Because ofthe above,
the cyclone track and intensity forecast skills improvedduring the season resulting in significant
check over damage to property and loss of lives. It also helped in strengthening the multiinstitutional mechanism. Various lessons were also learnt during the campaign.
Many research and observational inputs were received from various national agencies
including National Centre for Medium Range Weather Forecasting (NCMRWF), Indian Institute
of Tropical Meteorology (IITM Pune), Indian Air Force, Indian Navy, Indian Institute of
Technology-Bhubaneswar, Indian National Centre for Ocean Information Services (INCOIS),
National Institute of Ocean Technology (NIOT), Space Application Centre, Indian Space
Research Organisation (SAC-ISRO) which are highly appreciated and duly acknowledged. I
would like to acknowlegeCyclone Warning Division and various other divisions of India
Meteorological Department at Headquarter including Satellite, Radar and Numerical Weather
Prediction Centre, and Information System and Services Division and Field Operation Centre,
Chennai, Cyclone warning centres at Bhubaneswar & Visakhapatnam, Area Cyclone warning
Centres at Kolkata & Chennai and all DWR stations as well as Meteorological observatories
along the coast for their valuable inputs in monitoring and prediction of cyclonic disturbances
over the region.
I place on record my sincere appreciation for the team in RSMC, New Delhi for their
valuable contribution in monitoring, predicting and warning services round the clock during the
period with improved forecast skills that enhanced the confidence of disaster managers, media
and general public in the forecasts issued by IMD and hence triggered suitable timely action
leading to minimum loss of lives and properties.

(Mrutyunjay Mohapatra)
Director General of Meteorology

February, 2021
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Abstract
Major advancements happened globally in computational and observational capabilities
in the recent past facilitated in better understanding of the inner structure of the cyclone and its
mathematical representation. Toincorporate these technical advancements into the operational
cyclone forecast, a programme has been evolved on prediction of track, intensity and landfall of
tropical cyclones over north Indian Ocean resulting in the planning of a Forecast Demonstration
Project (FDP) over north Indian Ocean.
FDP programme is aimed at demonstrating the improvement in forecast of cyclogenesis,
intensification and movement of cyclones over north Indian Ocean with enhanced observations
over the data sparse region and with output from numerical weather prediction(NWP) models.
Several national institutions participated in the joint observational, communicational & NWP
activities during FDP-2020. Following the success of previous FDP campaigns, a similar
exercise was carried out in 2020, for the post monsoon cyclone season, with FDP starting from
12th October 2020.The campaign continued till 15th December, in view of continuance of
development of cyclonic disturbances upto December over the north Indian Ocean.This report
deals with implementation programme, salient features of the systems developed, forecast
performance, weather summaries issued and the lessons learnt during the FDP-2020.
During the period there were 16 days of Intense Observation Period (IOP) for various
coastal states of India along the east & west coasts, Oman, Yemen and Somalia in association
with depressions/deep depression over Bay of Bengal, tropical cyclones Nivar & Burevi over
Bay of Bengal and Gati over the Arabian Sea. The enhanced observations and use of better
range ofdeterministic and probabilistic numerical weather prediction models, the cyclone track
and intensity forecast skills improvedduring the season resulting in significant reduction in
damage to life and property. The seasonal average track forecast error was 72 km, 89 km and
149 km, respectively for 24, 48 and 72 hrs forecasts during post-monsoon season, 2020 against
the past five years average error of 81, 125 and 171 km based on data of 2015-2019. The
seasonal average landfall point forecast error was 16 km, 94 km respectively for 24 and 48 hrs
forecasts during post-monsoon season, 2020 against the past five years average error of 45
and 69 km based on data of 2015-2019. The seasonal average absolute error (AE) in intensity
forecast error has been 4 knots,5 knots and 10 knots respectively for 24, 48 and 72 hrs lead
period of forecast against the past five years average of 9, 13 and 15 knots.
During the campaign various lessons were learnt, which will further help in better
understanding of physical processes involved in cyclone monitoring & forecasting. To mention a
few, we should have better availability of consumables and other logistic support for the coastal
observatories and ships to ensure good collection of data, GPS-sonde based upper air
observations, better data reception from the coastal stations of all WMO/ESCAP Panel
countries on real time basis, improved buoy network, improved NWP models and
EnsemblePrediction System (EPS) guidance with better data assimilation and computational
abilities, objective analysis of various cyclogenesis, intensification and track forecast
parameters by preparing a check list and threshold values of various NWP products.
Key words:Tropical cyclones, Bay of Bengal, Arabian Sea, Forecast Demonstration Project
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CHAPTER–I
Introduction
1.1

Background

Extensive operational mode activities are in place involving a range of global
Forecasting system (currently T-1534)and meso-scale (WRF/HWRF) models for generating
short (up to 3 days in advance) and medium range (4-10 days in advance) forecast products
for use in the prediction of tropical cyclone genesis, intensification, movement and landfall
characteristics. Continuous assimilation of all available land based, ocean based and space
based observations is carried out at the NCMRWF and IMD for Global models. Regional scale
assimilation is also carried out at NCMRWF and IMD for generating most representative 3-D
atmospheric fields for forcing the regional and meso-scale models. In addition IMD also utilises
various international models guidance available under bilateral arrangement like NCEP GFS,
ECMWF, UKMO, JMA and ARP Meteo France for monitoring and prediction of cyclonic
disturbances over the north Indian Ocean.
Extensive performance evaluation and numerical experimentation studies carried out by
the operational, R & D and academic groups on tropical cyclone forecasting over the Bay of
Bengal and Arabian Sea indicates that though the cyclone forecasts have improved significantly
in recent years due to modernisation programme of IMD and other intiatives of Ministry of Earth
Sciences, there is still scope for further improvement.It is concluded that the tropical cyclone
track and intensity forecast errorsin 3-5 days scale can be further improvedsignificantly. Also, it
is strongly believed that the establishment of necessary aircraft probing of cyclone (APC) facility
for generating data from the cyclone core environment can successfully address this critical
data gap in cyclone intensity and track forecasting.
1.2.
i)

ii)

Key Scientific Objectives and Goals for FDP
The key objectives of the FDP are:
To demonstrate the ability of the Numerical Models using enhanced observation over the
region including the measurements from the dropsonde’s over the periphery of the cyclone
and to assess overall accuracy limits in terms of the cyclone track, intensity and landfall for
one to two Seasons.
To incorporate modifications into the models based on the in-situ measurements and
following the actual track through Satellite and Radar observations.

1.3.

Programme
The FDP on landfalling tropical cyclones (TCs) over the Bay of Bengal has been taken
up by the IMD aiming to improve the skill of TC track & intensity prediction during 15 Oct.-30
Novenber since 2008. During this year’s campaign (12th Oct–15th December, 2020), several
national institutions participated for joint observational, communicational & NWP activities. In
this Phase,there were in all 16 days of Intensive Observational Period (IOP) for various coastal
states of India along the east & west coasts, Oman, Yemen and Somalia in association with
depressions/deep depression over Bay of Bengal, tropical cyclones Nivar & Burevi over Bay of
Bengal and Gati over the Arabian Sea. However, the aircraft probing could not be attempted in
this phase of FDP due to various technical reasons.
The detailed implementation plan is presented in Chapter-II. The detailed
implementation programme is presented in Chapter-III. The salient features of post monsoon
cyclone Season 2020 are presented and discussed in Chapter-IV. Forecast performance during
the season is presented in Chapter-V. The summary and conclusions are presented in ChapterVI. Daily weather summary and advisory issued during FDP-2020 are presented in Appendix-I.
1

CHAPTER–II
PROGRAMME IMPLEMENTATION PLAN FOR FDP-2020
2.1 Background
Currently in India, extensive operational mode activities are in place involving a range of
global(GFS-IMD,NCMRWF), regionaland meso-scale(WRF/HWRF) models for generating
short(up to 3 days in advance) and medium range(4-7 days in advance) forecast products for
use in the prediction of tropical cyclone genesis, intensification, movement and landfall
characteristics. Continuous assimilation of all available land based, ocean based and space
based observations is carried out at the NCMRWF. Regional scale assimilation is carried out at
NCMRWF and IMD for generating most representative 3-D atmospheric fields for forcing the
regional and meso-scale models.
2.2 Recent initiatives for FDP Planning
IMD is the nodal agency with respect to the implementation of FDP campaign. The
programme started in 2008 based on the available observational, NWP and communication
infrastructure in the absence of aircraft probing. It continued through 2020 with the
upgradationof observational network and NWP modeling system. Based on the experience of
these past phases of FDP, the implementation plan was modified from time to time.
2.3 Key Scientific Objectives and Goals for FDP-2020
i.
To demonstrate the ability of the Numerical Models using enhanced observation over the
region and to assess overall accuracy limits in terms of the cyclone track, intensity and
landfall.
ii.
To incorporate modification into the models which based on the in-situ measurements
and following the actual track through Satellite and Radar observations.
2.4 Programme
The objectives of the programme will be met by conducting a joint observational communication
and NWP effort by several institutes in the country during the period 12th Oct.-15th
December.2020. There will be Intensive Observational Phases (IOP) within this period during
actual cyclone events. There will be a National Operational Centre (NOC) at New Delhi and a
Field Operational Centre (FOC) at Chennai.
2.5 National Operational Centre (NOC):
The overall campaign will be monitored and guided by a Weather Monitoring and Advisory
Group (WMAG) at National Weather Forecasting Centre (NWFC), IMD. In addition,
communication conferencing and data exchange will be facilitated from this nodal cell. It will be
called the NOC. The announcement of IOP will be made by NOC (Contact: Mrs. Sunitha Devi,
Scientist-F
and
Head
(-CWD),
India
Meteorological
Department,
e-mail
sunithas.devi@gmail.com, cwdhq2008@gmail.com, Phone No. 011-24652484, 24631913
Mobile: 9423018646, Fax No. 011-24623220.
2.6 Field Operational Centre (FOC):
The FOC, Chennai will work in unison with the NOC coordinating all activities of every institution
during the IOP (Contact: Dr. S. Balachandran, Sc. F, Cyclone Warning Research Centre, RMC,
Chennai, E-mail: balaimd@gmail.com, Phone No. 044-28276752, Fax No. 044-28276752)
2

2.7 Multi institutional initiative
The institutions involved in the program are as follows:1. India Meteorological Department (IMD)
2. National Centre for Medium Range Weather Forecasting (NCMRWF)
3. Indian Institute of Tropical Meteorology (IITM)
4. India Space Research Organisation (ISRO)
5. Indian Air Force (IAF)
6. INDIAN NAVY(IN)
7. Indian Institute of Technology (IIT) DELHI & BHUBNESWAR
8. National Institute of Ocean Technology (NIOT)
9. Indian National Centre for Ocean Information Services (INCOIS)
2.8 Targeted FDP Requirements for the FDP Campaign of October-November 2018
Observational program:
(I) AWS:
Operational meso-scale AWS network of IMD along the east coast of India available for FDP is
shown below.
S. No.
1
2
3
4
5
6
7
8
9
10
11
12
13

State
West Bengal
Odisha
Andhra Pradesh
Tamilnadu and Puducherry
Andaman & Nicobar
Lakshadweep
Kerala
Karnataka
Goa
Maharashtra
Gujarat, Daman & Diu and
Dadra Nagar & Haveli
East coast + A&N Islands
West coast + Lakshadweep

Existing No. of AWS Stations
27
38
24
35
1
1
15
25
3
39
40
125
123

The locations of the stations are shown in Fig.1
 Head (SI), Pune will ensure the real time transmission of data from AWS stations along
east coast of India and additional 14 in the Northeast to Head (ISSD) Delhi in GTS
mobile synop format. Head (SI) will submit status report by 1st October 2020 to Project
Manager on the availability of such data.
 Data from AWS network will be made available by ISRO from the MOSDAC server of
SAC, Ahmedabad on real time.
 Head(Sat. Met) will make arrangements to download ISRO AWS data and relay it to
NOC for operational and NWP application.

3





AWS data from 10 stations commissioned (under STORM Project) by Kolkata University
and Guwahati university will also be communicated to NOC. DDGM, RMC, Kolkata and
Guwahati will coordinate and intimate the status to NOC and FOC by 1st October 2020.
RMCs at Kolkata and Guwahati will work out modalities to collect and transmit data on
real time basis from AWS network established under the storm programme by Kolkata
University, Jadavpur University and Guwahati University by 1st October. The data will be
transmitted through AMSS of respective RMC. FOC shall coordinate the exercise.

IMD AWS network over NE India is given below.
S.
State
No.
1
Assam
2
Meghalaya
3
Nagaland
4
Arunachal Pradesh
5
Tripura
6
Manipur
7
Mizoram
8
Sikkim

Existing No. of
AWS Stations
29
7
10
15
4
8
8
4

(II) Synoptic observation
 Synoptic observatories of IMD network Fig.2 over the peninsular/east India under the
RMCs of Chennai and Kolkata shall report data on hourly basis, during IOP. During
normal period of FDP, 3 hrly. SYNOP will be collected.
 RMC Kolkata and Chennai will ensure hourly observation and transmission through
telephone/fax/e-mail of all synops of coastal stations during IOP to NOC and FOC. In
addition, RMC Chennai shall organize transmission of such data through AMSS.
 RSMC, New Delhi will write to concerned WMO/ESCAP Panel member countries to
ensure the availability of synoptic data from there respective region for the FDP period.
 FOC will also intimate the status of Cyclone Distress Mitigation Committee (CDMC)
stations along east coast to NOC and ensure their functioning during FDP period.
(III) Buoys:
Real-time collection of hourly data from Deep Ocean and met-ocean buoy network over the Bay
of Bengal from INCOIS Server will be ensured by DDGM (ISSD).
 NOC & FOC will utilize these data received through GTS/E-mail.
 INCOIS will ensure availability of additional marine surface pressure observation through
E-mail to NOC & FOC
(IV) High wind speed recorder(HWSR)
There are twenty HWSRs along the coast of India in the operational conditions as mentioned
below.
Digha
: West Bengal
Haldia
: West Bengal
Sagar Island
: West Bengal
Puri
: Odisha
4

Gopalpur
Balasore
Paradip
Visakhapatnam
Machilipatnam
Nellore
Kalingapatnam
Kakinada
Chennai
Karaikal
Pune
Goa
Veraval
Dwarka
Bhuj
Naliya

: Odisha
: Odisha
: Odisha
: Andhra Pradesh
: Andhra Pradesh
: Andhra Pradesh
: Andhra Pradesh
: Tamil Nadu
: Tamil Nadu
: Puducherry
: Maharashtra
: Goa
: Gujarat
: Gujarat
: Gujarat
:Gujarat

FOC, Chennai will ascertain the functioning of the HWSRs along the east coast. It will make
arrangement for collection and dissemination of HWSR data on real time basis to NOC and
NWP Division of IMD. It will also make arrangement for archival of this data. NWP Division of
IMD and NCMRWF will try to ingest these data in NWP models. The performance of HWSRs
during IOP period will be evaluated.
(V) Upper air
Augmentation of coastal/peninsular upper air measurements Fig.3
 Upper air RS/RW data from IMD stations (Guwahati, Kolkata, Port Blair, Bhubaneswar,
Visakhapatnam, Machilipatnam, Hyderabad, Chennai, Karaikal, Minicoy/AminiDivi,
Trivendrum) will be collected at least once(based on 0000 UTC) for normal days of FDP
period. However, during the IOP phase of FDP, 12 hrly.data shall be collected. The
flights terminating below 250 hPa are to be repeated.
 DDGM(UI), RMCs Kolkata, Chennai and Guwahati will take all necessary steps in
support of FDP observational requirements. The readiness report should be sent to NOC
by 1st October 2021.
 Additional GPS Sonde soundings will be taken at Balasore, Gopalpur, Kalingapatnam,
Ongole/Bapatla and Pamban with the support of ISRO.
 DDGM, Chennai and DDGM (UI) shall liaise with VSSC, Thiruvananthapuram to ensure
commissioning of equipment along with training to IMD staff to operate during the IOP
phase of FDP. DDGM, Kolkata will depute suitable staff for Balasore and Gopalpur and
remain in touch with RMC Chennai.
 Upper air GPS Sonde data from Indian Navy stations shall be made available by the
DNOM HQs, Delhi through e-mail. DDGM(UI) shall liaise with DNOM and ensure real
time data transfer for the FDP period.
 FOC may explore the availability of Upper air data from GPS Sonde network of ISRO at
Gadanki, SHAR, Arakkonam, Kochi etc. for the IOP Phase of FDP. DDGM, Chennai
shall liaise with VSSC, Trivendrum to ensure commissioning of equipment along with
training to IMD staff to operate at these stations if agreed by ISRO during the IOP phase.
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Due arrangements are to be made by DDGM (UI) to receive all available Pilot Balloon
data sets for the FDP 2020 period.
Arrangements have to be made by DDGM(UI) to collect pilot balloon data from IAF. In
case of becoming dark by 1200 UTC, IAF be advised to take the Pilot assent by 1100
UTC. Daily flight level winds as collected by IAF flights between Carnicobar and
Tambaram are also to be received for FDP 2020 period. DDGM(UI) shall liaison with IAF
to receive GTS coded data.
All wind profilers to be activated so as to receive hourly profiles in the lower troposphere.
FOC, Chennai will request ISRO (Principal Scientist) for organizing necessary
observational support during FDP campaign. ISSD, IMD, New Delhi will identify nodal
officers to workout real time data reception modalities in this regard.

(VI) DWR Support
DWR Support from all coastal locations Fig.4 at Kolkata, Visakhapatanm, Machillipatnam,
SHAR and Chennai with uniform storm scanning strategy will be ensured prior to the FDP-2020.
DDGM (UI) shall make due arrangements to receive the DWR data in real time to DDGM (ISSD)
for the FDP 2020.
(VII) Satellite observations
DDGM (Sat Met) shall make all available satellite derived products (high resolution AMVs; rapid
scan winds; OLR; ASCAT and WINDSAT winds; local HRPT Temperature and moisture profiles
from INCOIS; GPS occultation data; MODIS moisture data; TMI; SSMI and AMSU data sets,
Rapid products etc.) for its utilization by the global and regional data assimilation-forecast
systems of IMD and NCMRWF during the FDP 2020 period. Satellite Division will issue special
bulletin every three hourly about the cyclonic disturbance.
2.9 Telecommunication
1. DDGM(ISSD) shall take all necessary steps so as to receive the observational data at
the NOC and FOC from all identified sources both from FDP partners and the regional
countries (Bangladesh, Myanmar, Malaysia, Thailand, Indonesia and Sri Lanka) in real
time. ISSD and NWP division shall continuously monitor the data reception at
NWP/Telecom and ensure the timely data reception and onward transmission of data to
NWP Division and NCMRWF throughout the FDP 2020 period.
2. IMD shall update FDP Web Page on IMD (linked at NCMRWF as well). The existing
FDP e-mail group will be updated with full contact details).An FDP discussion group for
the exchange of FDP related information among the FDP partners may be created.
DDGM(ISSD), IT cell will take necessary action in this regard.
2.10 NWP analysis and prediction
1. NWP Division shall make all necessary arrangements for the generation of global and
regional analyses fields by using special FDP 2020 data at 4 analysis times (00,
06,12,18 UTC) for the whole of FDP 2020 period. Arrangements are also to be made to
keep FDP 2020 analyses and forecast boundary fields’ upto 72hrs on ftp servers of
NCMRWF and IMD for their utilization by FDP partners in India. Efforts will be made to
bring out the Regional Model forecast within three hours of the observation time.
2. NWP Division, IMD shall workout arrangements to provide analyses fields of Unified
model as well on the ftp servers at NCMRWF and IMD for the FDP 2020 period.
6

2.11 International Cooperation
Head RSMC, New Delhi shall inform the ESCAP Panel, SAARC and BIMSTEC
countries about the FDP over the Bay of Bengal programme of India and solicit their
cooperation in the real-time exchange of data (surface, upper air and special observations) for
their utilization in the generation of most representative meso-scale analysis fields over the Bay
of Bengal and its neighbourhood for generating improved quality of track, intensity and landfall
of tropical cyclones.
2.12 FDP Operation Centre
Project Director will be assisted by a National FDP Operations Centre (NOC) at NWFC
and a FDP Weather Monitoring and Advisory Group will be constituted to identify the IOP
phases during FDP 2019 period.
2.13 FDP Weather Monitoring and Advisory Group (WMAG)
1. DGM Chairman
2. Representative, NCMRWF
3. Representative, IITM
4. All members of FDP Project Team
5. Representatives from IAF, Indian Navy.
The WMAG shall meet thrice a week (Monday, Wednesday & Friday) at 1530 hrs. (including
holidays) during the period 15 Oct.- 30 Nov., 2020 and may be extended in case of
development of cyclonic disturbances even beyond that period at India Meteorological
Department to review the FDP activity regularly and decide on IOP declaration. Weather
summaries and current information will be presented by Project Scientist, FDP. The weather
summaries and information will be prepared daily and uploaded in the website along with
circulation through e-mail like previous years.
2.14 Implementation Strategy
 Preparatory Phase for the
FDP-2020:
1-30 September 2020
(Actions to be completed as mentioned above)
 FDP-2020 Field Phase:
15 October to 30 November and beyond
(Actions to be completed as mentioned above)
 Intense Observational Phase (IOP): Identified by the NOC at NWFC in consultation with
the Weather Monitoring and Advisory Group
 NOC:The NOC will be established at NWFC, New Delhi which will be responsible for
entire co-ordination and declaration of IOP. The center will function independently. The
usual operational activity of RSMC, New Delhi will be separate.
 FOC:Cyclone Warning Research Centre at RMC, Chennai shall function as the FOC and
establish links with all FDP partners, notify all IOP phases to FDP partners, coordinate
and update the status of observation collection and transmission from FDP partners from
time to time. The RMCs at Kolkata and Guwahati; ACWCs at Kolkata and CWCs at
Visakhapatnam and Bhubaneswar shall work in close liaison with FDP FOC and NOC,
NWFC, Delhi for smooth and efficient organization of FDP 2019 pilot observational
campaign.
 FDP Data Centre:
All special observations collected by the FDP project partners
shall be archived along with meso-scale analysis and forecast fields at IMD and
NCMRWF computing centres.
7

 Post Experiment Phase:
1. Preparation of weather summary.
2. Project management team shall plan and coordinate necessary R&D work involving not
only FDP partners but also other academic and research groups in the country to
maximize the utilization of FDP data for accomplishing the envisaged targets of the
project.
3. An implementation report will be prepared at the end of FDP-2020. It will highlight
societal issues along with the programme implementation, outcome and lessons learnt.
4. The daily rainfall data along the coast during landfall of a cyclone will be analysed to find
out the diurnal variation of rainfall.
5. A report will be prepared at the end of FDP about the performance of Operational
forecast system and various tools and techniques utilised in monitoring process.

Fig.2.1AWS and ARG Network of IMD

Departmental Surface
Observatories
203

Non-Departmental Surface
Observatories
247
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Fig.1(b) Observational Network of IMD
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(a)

(b)

Fig.2.2. Synoptic stations of IMD and (b) coastal synoptic stations of IMD

Upper Air Network -62

Fig.2.3 Pilot balloon and RS/RW network of IMD
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IMD’s DOPPLER WEATHER RADAR NETWORK
S
No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

DWR Station

State

Type of DWR

Tripura
Madhya Pradesh
Gujarat
Tamil Nadu
Meghalaya
Delhi
Goa
Odisha
Telangana
Rajasthan
West Bengal
Kerala
Tamil Nadu
Uttar Pradesh
Andhra Pradesh
Assam
Maharashtra
Maharashtra

S - Band
S - Band
S - Band
S - Band
S - Band
S - Band
S - Band
S - Band
S - Band
C - Band
S - Band
S - Band
S - Band
S - Band
S - Band
S - Band
S - Band
S - Band

Delhi

C - Band

20
21
22

Agartala
Bhopal
Bhuj
Chennai
Cherrapunjee (ISRO)
Delhi (Palam)
Panaji
Gopalpur
Hyderabad
Jaipur
Kolkata
Kochi
Karaikal
Lucknow
Machilipatnam
Mohanbari
Mumbai
Nagpur
New Delhi
(MausamBhawan)
Paradip
Patiala
Patna

Odisha
Punjab
Bihar

S - Band
S - Band
S - Band

23

Srinagar

Jammu and Kashmir

X - Band

Kerala

C - Band

Andhra Pradesh

S - Band

19

24
25

Thiruvananthapuram
(ISRO)
Visakhapatnam

10

FIG. 2.4: IMD DWR NETWORK
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Table 1. List of East Coast stations in India
Station
Kolkota(Alipore)
Kolkota(DumDum)
Diamond Harbour
Canning
Midnapore
Digha
Basirhat
Contai
Balasore
Chandbali
Cuttack
Paradip
Bubaneshwar
Puri
Gopalpur
Kalingapatnam
Vishakapatnam
Kakinada
Tuni
Kavali
Nidadavole
Narsapur
Gannavaram
Machlipatnam
Bapatla
Ongole
Nellore
Minambakkam
Pondicherry
Cuddalore
Karaikal
Nagapattinam
Vedaranyam
Adiramapattinam
Tondi
Pamban
Tuticorin
Palayamkottai
Kanniyakumari
Kondul
Nancowri
Carnicobar
Hut bay
Portblair
Longisland
Mayabandar

Index
42807
42809
42811
42812
42803
42901
42810
42900
42895
42973
42970
42976
42971
43053
43049
43105
43149
43189
43147
43243
43184
43187
43181
43185
43220
43221
43245
43279
43331
43329
43346
43347
43349
43348
43361
43363
43379
43376
43377
43385
43382
43367
43364
43333
43310
43309

Latitude
22 32N
22 39N
22 11N
22 15n
22 25N
21 50N

Longitude
88 20E
88 20E
88 12E
88 40 E
87 19E
87 47 E

Class
I
I

21 47N
21 31N
20 47N
20 28N
20 18N
20 15N
19 48N
19 16N
18 20N
17 43N
16 57N
17 21N
14 54N
16 50N
16 26N
16 42N
16 12N
15 54N
15 30N
14 27N
13 00N
11 58N
11 46N
10 55N
10 46N
10 22N
10 20N
09 44N
09 16N
08 45N
08 44N
08 05N
07 13N
07 59N
09 09N
10 35N
11 40N
12 25N
12 55N

87 45E
86 56E
86 44E
85 56E
86 41E
85 50E
85 49E
84 53E
84 08E
83 14E
82 14E
82 33E
79 59E
81 35E
81 42E
80 48E
81 09E
80 28E
80 05E
79 59E
80 12E
79 49E
79 46E
79 50E
79 51E
79 51E
79 23E
79 02E
78 18E
78 11E
77 45E
77 30E
93 44E
93 32E
92 49E
92 33E
92 43E
92 56E
92 55E

IIb
I
I
IIb
IIa
I
I
I
I
I
I
I
I
IIb
I
I
I
I
I
I
I
I
I
I
I
IIb
I
I
I
I0
IIb
IIa
IIb
IIb
IIb
IIb0
I
IIb
IIb

IIb
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00Z
X
X
X
0
0
X
0
0
0
0
0
0
X
X
X
X
X
X
X
X
0
X
X
X
0
X
X
X
X
X
X
X
0
X
X
X
0
0
0
0
0
X
0
X
0
0

03Z
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

06Z
X
X
X
0
0
X
X
0
X
X
0
0
X
X
X
X
X
X
X
X
0
X
X
X
X
X
X
X
X
X
X
X
0
X
X
X
X
0
X
0
0
X
0
X
0
0

09Z
X
X
X
0
0
X
X
0
X
X
0
0
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
0
X
X
X
X
0
0
0
0
X
0
X
0
0

12Z
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

15Z
X
X
X
0
0
X
0
0
X
X
0
0
X
X
X
X
X
X
X
X
0
X
X
X
0
X
X
X
X
X
X
X
0
X
X
X
0
0
0
0
0
X
0
X
0
0

18Z
X
X
X
0
0
X
0
0
0
X
0
0
X
X
X
X
X
X
X
X
0
X
X
X
0
X
X
X
X
X
X
X
0
X
X
X
0
0
0
0
0
X
0
X
0
0

21Z
X
X
X
0
0
X
0
0
0
X
0
0
X
X
X
X
X
X
X
X
0
X
X
X
0
X
X
X
X
X
X
X
0
X
X
X
0
0
0
0
0
X
0
X
0
0

Station

Index

Table 2: List of Foreign Coastal stations
Latitude
Longitude
00Z 03Z 06Z 09Z

Mannar
Puttalam
Galle
Colombo
Hambantota
Batticloa
Trincomalee
Jaffna

43413
43424
43495
43466
43497
43436
43418
43404

08 59N
08 02N
06 02N
06 54N
06 07N
07 43N
08 35N
09 39N

Chandpur
Barisal
Majidcourt
Patuakhali
Hatia
Sandwip
Khepura
Chittagong
Cox'sBazzar
Kutubdia
Teknaf

41941
41950
41953
41960
41963
41964
41984
41977
41992
41989
41998

20 16N
22 45N
22 52N
22 20N
22 26N
22 29N
21 59N
22 21N
21 26N
21 49N
20 52N

Sittwe
Kyaukpyu
Sandoway
Pathein
Yangon
Moulmein
Ye
Dawei
Mergui
Bictoria Point

48062
48071
48080
48094
48097
48103
48107
48108
48110
48112

20 08N
19 25N
18 28N
16 46N
16 46N
16 30N
15 15N
14 06N
12 26N
09 58N

Phuket Airport

48565

08 07 N

SRI LANKA
79 55E
X
79 50E
X
80 13E
X
79 52E
X
81 08E
X
81 42E
X
81 15E
X
88 01E
X
BANGLADESH
90 42E
X
90 22E
X
91 06E
X
90 20E
X
91 06E
X
91 26E
X
90 14E
X
91 49E
X
91 56E
X
91 51E
X
92 18E
X
MYANMAR
92 53E
X
93 33E
X
94 21E
X
94 46E
X
96 10E
X
97 37E
X
97 52E
X
98 13E
X
98 36E
X
98 35E
X
THIALAND
98 19 E
X
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12Z

15Z

18Z

21Z

X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X

X
X
0
X
X
X
X
0

X
X
X
X
X
X
X
X

X
X
0
X
X
X
X
0

X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X

0
0
0
0
X
0
0
0
0
0

X
X
X
X
X
X
X
X
X
X

0
0
0
0
X
0
0
0
0
0

X

X

X

X

X

X

X

Table 3 List of Co-operative Cyclone Reporting Network of Stations
(Andhra Pradesh &ODISHA)
S. Station
District
Nearest
Distance
No
Telegraphic
From
Office
Station
1
2
3
4
5
6
7
8
9
10
11
12
13

Palasa
Sompeta
Anakapalli
Rajamundry
Yanam
Razaole
Eluru
Challapalli
AvaniGadda
Nagayalanka
Bantimalli
Kothapatnam
Narasapuram

Andhra Pradesh
Srikakulam
Palasa
Srikakulam
Sompeta
Vishakapatnam Anakapalli
East Godavari
Rajamundry
East Godavari
Yanam
East Godavari
Razaole
West Godavari Eluru
Krishna
Challapalli
Krishna
AvaniGadda
Krishna
Nagayalanka
Krishna
Bantimalli
Prakasam
Kothapatnam
Nellore
Narasapuram

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Bhogral
Basta
Bhadrak
Bansara
Rajkanika
Aul
Rajnagar
Kendrapara
Mahakalpara
Jagatsingpur
Ersama
Nimapara
Brahmagiri
Krishnaprasad
Chatrapur
Berhampur

ODISHA
Balasore
Balasore
Balasore
Balasore
Cuttack
Cuttack
Cuttack
Cuttack
Cuttack
Cuttack
Cuttack
Puri
Puri
Puri
Ganjam
Ganjam
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Bhogral
Basta
Bhadrak
Bansara
Rajkanika
Aul
Rajnagar
Kendrapara
Mahakalpara
Jagatsingpur
Ersama
Nimapara
Brahmagiri
Krishnaprasad
Chatrapur
Berhampur

2 km
100 meters
1.5 km
2.5 km
1.0 km
200 meters
1.0 km
0.5 km
200 meters
1.0 km
1.0 km
200 meters
0.5 km
2Km
1 Km
2 Km
2 Km
2 Km
2 Km
1 Km
2 Km
2 Km
1 Km
2 Km
0.5 Km
1 Km
0.5 Km
0.5 Km
3 Km

CHAPTER–III
IMPLEMENTATION OF FDP – 2020
3.1. Introduction
The objectives of the programme were met by conducting a joint observational
communication and NWP effort by several institutes in the country during the period 12 Oct.-15
December 2020. There were in all 16 days of Intensive Observational Period (IOP).
The overall campaign was monitored and guided by a Weather Monitoring and Advisory
Group (WMAG) at National Operation Centre (NOC) at RSMC, New Delhiin addition,
communication conferencing and data exchange were facilitated from this nodal cell.
Field Operational Centre (FOC) worked at Regional Meteorological Centre, Chennai in
unison with the NOC coordinating all activities of every institution during the IOP.
3.2. Observational programme
The observational programme was taken up as per the project implementation plan prepared by
NOC. However, the buoy data with 20 such stations in north Indian Ocean was available during
the campaign in 2020. IMD has augmented AWS network under its modernisation programme.
The number of AWS/ Automatic Rain Gauge (ARG) stations in the country is around 711/1350.
The AWS data including wind and pressure could very well help in monitoring the genesis,
intensity, structure and movement of the landfalling cyclonic disturbances. Availability of hourly
observations without an observer’s need at the site helped immensely the monitoring and
prediction of cyclonic disturbances.43 GPS sonde stations helped in improving the initial
conditions of the NWP models resulting in forecast also.
3.3. Operation Management
The announcement of IOP was made by NOC. Field Operational Centre (FOC) worked at
Regional Meteorological Centre, Chennai in unison with the NOC coordinating all activities of
every institution during the IOP.
The following methods were used for monitoring and forecasting of cyclonic
disturbances.
3.3.1 Genesis:
Genesis parameters are evaluated in following steps to monitor the cyclogenesis.
Step 1 : SST, depth of 26°C isotherm and Ocean thermal energy
Step II : Conditional instability through a deep and moist atmospheric layer
Step III : Pre-existing disturbance
StepIV: Environmental conditions (vertical wind shear, low level vorticity, upper level divergence
etc)
Step V: NWP and dynamical-statistical model forecasts for genesis
Based on synoptic, statistical, dynamical-statistical, NWP models guidance and Genesis
Potential Parameter (GPP) of IMD & other sources, a consensus decision is taken on genesis of
depression and its likely intensification into TC.
3.3.2. Determination of location of centre and intensity of cyclone
The location of the centre of the TC is determined based on (a) Synoptic, (b) Satellite
(INSAT/METSAT/microwave) and (c) Radar observations. When the cyclone is far away from
the coast and not within the radar range, satellite estimate gets more weight, though it is
modified sometimes with availability of ship and buoy observations. When the cyclone comes
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closer to the coast, radar estimate gets maximum preference followed by satellite. When
cyclone is very close to coast or over the land surface, coastal observations get the highest
preference followed by radar and satellite observations.
3.3.3. Synoptic technique
In synoptic technique, the centre of the system is determined by considering the centroid
of the wind distribution at the surface level. In the pressure field, the location of lowest mean
sea level pressure is considered as the centre of the system (IMD, 2003). The synoptic
technique has got serious limitations over the open sea due to non-availability of sufficient
observations. However, the AWS stations along coast are very useful as they provide hourly
observations on real time basis (Bhatia et al, 2008). The coastal hourly observations help not
only in correctly analyzing the location, but also in determining the landfall point and time and
hence help in adverse weather warning. For intensity estimation, the available surface
observations are taken into consideration to find out MSW and number of closed isobars at the
interval of 2 hPa within a specified region around the system centre (IMD, 2003).
3.3.4. Satellite technique
In the initial stage (depression/deep depression), the centre is determined, from the
centre of the low cloud lines (IMD, 2003). There are four types of cloud pattern (Dvorak, 1984)
in TC. In case of shear pattern, when the convection lies away from the centre, centre is same
as the centre of low cloud lines. As the system intensifies and acquires the banding pattern, the
centre is determined from the banding feature using logarithmic spiral. In the central dense
overcast (CDO) pattern, the centre of CDO is the centre of the system. In the eye pattern, the
centre determination is easier and accurate as it is same as the centre of the eye of the cyclone.
The intensity classification by satellite technique is based on Dvorak’s technique
(Dvorak, 1984, Velden et al, 2006). The intensity of the tropical system is indicated by a code
figure called T Number based on above pattern recognition technique. Another feature of the
technique is the Current Intensity number (C.I.) which relates directly to the intensity (in term of
wind speed) of the cyclone. The C.I. number may differ from the T number on some occasions
to account for certain factors which are not directly related to cloud features. The empirical
relationship between C.I .number and the MSW are given in Table.4 Col. 3 of the table gives the
pressure depths (peripheral pressure minus central pressure in hPa) as applicable for Indian
Sea area using the relation Vmax = 14.2 X SQRT (Pressure depth) following Mishra and Gupta
(1976). As there is no aircraft reconnaissance in the NIO, Dvorak’s technique has not been
verified and also the pressure wind relationship not verified. Comparison of satellite based
intensity and the best track estimates of IMD indicate a difference of about 0.5 T (Goyal et al,
2013). Recently the microwave imageries and brightness temperatures are also used to
determine central pressure and MSW (Jha et al, 2013). However, this technique has not been
validated over the NIO due to non-availability of aircraft reconnaissance.
Table 4. Maximum sustained wind speed (MSW) and pressure depth in relation to CI
number
C.I. Number
1
1.5
2
2.5

Max. Wind Speed (knots)
25
25
30
35
16

Pressure depth (in mb)
2.0
3.0
4.5
6.1

3
3.5
4
4.5
5
5.5
6
6.5
7
7.5
8

45
55
65
77
90
102
115
127
140
155
170

10.0
15.0
20.9
29.4
40.2
51.6
65.6
80.0
97.2
119.1
143.3

3.3.5

Radar Techniques
The eye or the centre of the TC can be derived from a continuous and logical sequence
of observations. The geometric centre of the echo-free area is reported as the eye location. If
the wall cloud is not completely closed, it is still usually possible to derive an eye location with a
high degree of confidence by sketching the smallest circle or oval that can be superimposed on
the inner edge of the existing portion of the wall cloud. When the wall cloud is not developed
fully but a centre of circulation is identifiable, then this feature is observed and reported similar
to the eye. When the eye or centre is indistinct or outside the range or the radar beam
overshoots the inner eyewall when it does not extend very high, spiral band overlays are used
to estimate the location of the centre (IMD, 1976). Based on observed winds from DWR, the
intensity can be determined (Raghavan, 2013). As radar based wind are not available at surface
level, the wind observations from these techniques are converted to 10 meter wind using the
suitable conversion technique like those used in case of aircraft reconnaissance technique in
Atlantic.
The location estimation error has been about 55 km over the sea areas (Mohapatra et al,
2012a, Goyal et al, 2013). According to Elsberry (2003), the errors in determining the TC centre
over the northwest Pacific Ocean can be upto 50 km by satellite fixes, 20-50 km by radar
observations and by about 20 km by aircraft reconnaissance. The induction of DWR has
reduces the error in fixing the centre of cyclones in radar range. The landfall point estimation
error has reduced to about 25 km by 2010 mainly due to installation of coastal AWS. The
average error in MSW estimation has reduced over the years. It could have been T0.5 (05-20
knots or 3-10 mps) with the introduction of Dvorak’s classification of intensity since 1974.
3.3.6. Track and Intensity Forecast:
A variety of observational data have been used in India till 1960s to forecast the track
intensity and landfall of TCs. Satellite era, since 1960s, added another feature. There has been
rapid development in objective techniques since 1970s and especially in recent years for
forecasting tracks and intensity of TCs in the NIO. To summarise, currently following methods
are used by IMD for TC track and intensity forecasting.
i) Statistical
technique(Analogue,
Persistence,
Climatology,
Climatology
and
persistence(CLIPER)
ii) Synoptic technique – Empirical technique
iii) Satellite techniques- Empirical technique
iv) Radar techniques- Empirical technique
v) Numerical weather prediction (NWP) models
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vi) Dynamical statistical models
In the synoptic method, prevailing environmental conditions like wind shear, low to upper
level wind and other characteristics are considered. All these fields in the NWP model analyses
and forecasts are also considered. The development of characteristic features in satellite and
radar observations is also taken into consideration. While, the synoptic, statistical and
satellite/radar guidances help in short range forecast (upto 12/24 hrs), the NWP guidance is
mainly used for 24-120 hr forecasts. Consensus forecasts that gather all or part of the numerical
forecast tracks and intensity and uses synoptic and statistical guidance are utilised to issue
official forecast.
There are three types of NWP models for cyclone forecasts, viz., individual deterministic
models, multi-model ensemble (MME) and single model ensemble prediction system (EPS).
Also there are dynamical statistical models for the purpose of genesis and intensity prediction.
3.3.7. Individual deterministic model
3.3.7.1.
Global Forecast System
The Global Forecast System (GFS), adopted from National Centre for Environmental
Prediction (NCEP) was implemented at India Meteorological Department (IMD), New Delhi on
IBM based High Power Computing Systems (HPCS) at T1534 (~ 12 km in horizontal over the
tropics) with ENKF based Grid point Statistical Interpolation (GSI) scheme as the global data
assimilation for the forecast up to 10 days. The model is run four times in a day (00, 06, 12 and
18 UTC). 00 & 12 UTC runs are available for next 10 days forecast period. 06 & 18 UTC runs
are available for 3 days forecast period. The real-time outputs are made available to the
national web site of IMD (http://www.imd.gov.in/section/nhac/dynamic/nwp/welcome.htm).

3.3.7.2. Regional Forecast System
IMD operationally runs three regional models WRFDA-WRFARW (v3.6), and HWRF for
short-range prediction during cyclone condition.
3.3.7.2.1. Non-hydrostatic mesoscalemodeling system WRFDA-WRF-ARW
The mesoscale forecast system Weather Research and Forecast WRFDA (version 3.6) with
3DVAR data assimilation is being operated daily twice to generate mesoscale analysis at 9 km
horizontal resolution using IMD GFS-T574L64 analysis as first guess and forecasts as boundary
condition. Using analysis and updated boundary conditions from the WRFDA, the WRF (ARW)
is run for the forecast up to 3 days with double nested configuration with horizontal resolution of
9 km and 3 km and 45 Eta levels in the vertical. The model mother domain covers the area
between lat. 23ºS to 46ºN long 40ºE to 120ºE and child covers whole India. The performance of
the model is found to be reasonably skilful for cyclone genesis and track prediction. At ten other
regional Centers, very high resolution mesoscale models (WRF at 3 km resolution) are also
operational with their respective regional setup/configurations.
3.3.7.2.2. Hurricane WRF Model (HWRF)
Recently, the joint collaborative work within TC-project of IMD under the MOU between
MOES-NOAA, has upgraded operational coupled Hurricane-WRF model for Tropical Cyclone
forecast over North Indian Ocean. The HWRF model coupled with POM-TC model has been
made operational in the year 2017 and first coupled run of HWRF-POM has been carried out
during OCKHI cyclone over NIO. The HWRF-POM coupled configuration was operational in
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cyclic mode for all the system in the year 2018 viz Sagar, Mekunu, Luban, Titli, Gaja, Phethai
and Pabuk. The HWRF model is now operational in coupled mode with both POM and HYCOM
ocean models.
The HWRF version H217 which was operational at EMC, NCEP USA has been ported on
the MHIR HPCS with horizontal resolution of 18 km for parent domain and 6km & 2 km for
intermediate and innermost nested domains following the center of cyclonic storm. The model is
running with 61 vertical levels with parent domain, intermediate and innermost domain covering
area of 80ox80o, 24ox24o and 7ox7o respectively. The model also has state of the art features
specially modified for tropical cyclone forecasting. The special feature includes vortex
initialization and correction, GSI based regional data assimilation, coupler for two way coupling
between atmosphere and ocean components of coupled HWRF model and physics options finetuned for tropical cyclone prediction. The ocean model provides the SST field to the
atmospheric component through coupler during the model integration to update the effect of
mixing, cooling as well as advection effect on SST field, whereas the atmospheric component
provides the heat fluxes, wind stress, precipitation and surface pressure fields to the ocean
model through coupler. The coupled HWRF model uses GFDL vortex tracker and diagnostic
software to provide the graphic and text information on track, intensity as well as structure of
tropical cyclones for real time operational requirements. The HWRF physics scheme upgrades
include updated Scale-Aware Simplified Arakawa-Schubert (SASAS) scheme, Ferrier-Aligo
microphysics, GFS Hybrid-EDMF PBL, partial cloudiness for RRTMG scheme, and surfaceexchange coefficients in the surface layer.
Within coupled framework of HWRF modeling system, the POM is initialized based on the
climatological data whereas the HYCOM is initialized based on the ocean fields from RTOFS
(Real-Time Ocean Forecast System) of INCOIS, Hyderabad. The atmospheric component of
HWRF is initialized based on the analysis and forecast from IMD-GFS(T1534L64) and
associated GDAS analysis. The HWRF model uses 3D-EnVAR-GSI as its data assimilation
component. The coupled HWRF model is run every 6 hours on real time basis in cyclic mode
based on 00, 06, 12, 18 UTC initial conditions to provide track and intensity forecast along with
surface wind, rain swaths and other diagnostic products for up to 126 hours.
The INCOIS-IMD joint team successfully carried out a thorough study and several
experiments with HWRF-HYCOM coupled model using INCOIS HYCOM input fields for the
“PHETHAI” cyclonic system during February, 2019 before its operational implementation. The
first operational forecasts from HWRF-HYCOM (INCOIS inputs) Cyclic Coupled runs in real-time
are being provided since FANI cyclone over Bay of Bengal.
3.3.7.3. NWP based Objective Cyclone Prediction System (CPS)
The method comprises of five forecast components, namely (a) Cyclone Genesis Potential
Parameter (GPP), (b) Multi-Model Ensemble (MME) technique for cyclone track prediction, (c)
Cyclone intensity prediction, (d) Rapid intensification and (e) Predicting decaying intensity after
the landfall.
3.3.7.3.1 Genesis Potential Parameter (GPP)
A cyclone genesis parameter, termed the genesis potential parameter (GPP), for the North
Indian Sea is developed (Kotal et al, 2009). The parameter is deﬁned as the product of four
variables, namely vorticity at 850 hPa, middle tropospheric relative humidity, middle
tropospheric instability, and the inverse of vertical wind shear. The parameter is operationally
used for distinction between non-developing and developing systems at their early development
stages. The composite GPP value is found to be around three to ﬁve times greater for
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developing systems than for non-developing systems. The analysis of the parameter at early
development stage of a cyclonic storm found to provide a useful predictive signal for
intensiﬁcation of the system.
The grid point analysis and forecast of the genesis parameter up to seven days is also
generated on real time (available at http://www.imd.gov.in/section/nhac/dynamic/Analysis.htm).
Higher value of the GPP over a region indicates higher potential of genesis over the region.
Region with GPP value equal or greater than 30 is found to be high potential zone for
cyclogenesis. The analysis of the parameter and its effectiveness during cyclonic disturbances
in 2012 affirm its usefulness as a predictive signal (4-5 days in advance) for cyclogenesis over
the North Indian Ocean.
3.3.7.3.2. Multi-model ensemble (MME) technique
The multi model ensemble (MME) technique (Kotal and Roy Bhowmik, 2011) is based on a
statistical linear regression approach. The predictors selected for the ensemble technique are
forecasts latitude and longitude positions at 12-hour interval up to 120-hour of five operational
NWP models. In the MME method, forecast latitude and longitude position of the member
models are linearly regressed against the observed (track) latitude and longitude position for
each forecast time at 12-hours intervals for the forecast up to 120-hour. The 12 hourly predicted
cyclone tracks are then determined from the respective mean sea level pressure fields using a
cyclone tracking software. Multiple linear regression technique is used to generate weights
(regression coefficients) for each model for each forecast hour (12hr, 24hr, 36 hr, 48hr, 60hr,
72hr, 84hr, 96hr, 108hr and 120 hrs) based on the past data. These coefficients are then used
as weights for the ensemble forecasts. 12-hourly forecast latitude (LATf) and longitude (LONf)
positions are defined by multiple linear regression technique. A collective bias correction is
applied in the MME by applying multiple linear regression based minimization principle for the
member models GFS (IMD), GFS (NCEP), ECMWF, UKMO and JMA. ECMWF data are
available at 24h intervals. Therefore, 12h, 36h, 60h, 84h, 108h forecast positions of ECMWF
are computed based on linear interpolation. All these NWP products are routinely made
available in real time on the IMD web site: www.rsmcnewdelhi.imd.gov.in.

3.3.7.3.3. Statistical Dynamical model for Cyclone Intensity Prediction (SCIP)
A statistical-dynamical model (SCIP) (Kotal et al, 2008) has been implemented for real
time forecasting of 12 hourly intensity up to 120 hours. The model parameters are derived
based on model analysis fields of past cyclones. The parameters selected as predictors are:
Initial storm intensity, Intensity changes during past 12 hours, Storm motion speed, Initial storm
latitude position, Vertical wind shear averaged along the storm track, Vorticity at 850 hPa,
Divergence at 200 hPa and Sea Surface Temperature (SST). For the real-time forecasting,
model parameters are derived based on the forecast fields of IMD-GFS model. The method is
found to be provided useful guidance for the operational cyclone forecasting.

3.3.7.3.4.Rapid Intensification (RI) Index
A rapid intensification index (RII) is developed for tropical cyclones over the Bay of
Bengal (Kotal and Roy Bhowmik, 2013). The RII uses large-scale characteristics of tropical
cyclones to estimate the probability of rapid intensification (RI) over the subsequent 24-h. The
RI is defined as an increase of intensity 30 kt (15.4 ms-1) during 24-h. The RII technique is
developed by combining threshold (index) values of the eight variables for which statistically
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signiﬁcant differences are found between the RI and non-RI cases. The variables are: Storm
latitude position, previous 12-h intensity change, initial storm intensity, vorticity at 850 hPa,
divergence at 200 hPa, vertical wind shear, lower tropospheric relative humidity, and storm
motion speed. The probability of RI is found to be increases from 0% to 100% when the total
number of indices satisﬁed increases from zero to eight. The forecasts are made available in
real time from 2013.
3.3.7.3.5. Decay of Intensity after the landfall
Tropical cyclones (TCs) are well known for their destructive potential and impact on
human activities. The Super cyclone Orissa (1999) illustrated the need for the accurate
prediction of inland effects of tropical cyclones. The super cyclone of Orissa maintained the
intensity of cyclonic storm for about 30 hours after landfall. Because a dense population resides
at or near the Indian coasts, the decay forecast has direct relevance to daily activities over a
coastal zone (such as transportation, tourism, fishing, etc.) apart from disaster management. In
view of this, the decay model (Roy Bhowmik et al. 2005) has been used for real time forecasting
of decaying intensity (after landfall) of TCs.
3.3.7.4. Tropical Cyclone Ensemble Forecast based on Global Models Ensemble (TIGGE)
Data
As part of WMO Program to provide a guidance of tropical cyclone (TC) forecasts in near
real-time for the ESCAP/WMO Member Countries based on the TIGGE Cyclone XML (CXML)
data, IMD implemented JMA supported software for real-time TC forecast over North Indian
Ocean (NIO) during 2011.
The Ensemble and deterministic forecast products from ECMWF (50+1 Members),
NCEP (20+1 Members), UKMO (23+1 Members) and MSC (20+1 Members) are available near
real-time for NIO region for named TCs. These Products includes: Deterministic and Ensemble
TC track forecasts, Strike Probability Maps, Strike probability of cities within the range of 120
kms 4 days in advance. The JMA provided software to prepare Web page to provide guidance
of tropical cyclone forecasts in near real-time for the ESCAP/WMO committee Members. The
forecast products are made available in real time.
3.3.7.5. Global Ensemble Forecast System
The Ministry of Earth Sciences (MoES) has commissioned two very high resolution (12
km grid scale) state-of-the-art global Ensemble Prediction Systems (EPS) for generating
operational 10-days probabilistic forecasts of weather. The EPS involves the generation of
multiple forecasts using slightly varying initial conditions. Theforecast products from these two
prediction systems are available at the following links (http://nwp.imd.gov.in/gefspro.php) and
(http://www.ncmrwf.gov.in/product_main.php). The frameworks of the new EPSs are among the
best weather prediction systems in the world at present. Very few forecasting centres in the
world use this high resolution for short-medium range probabilistic weather forecasts.
3.3.7.6. Models run at NCMRWF
The NCUM-G (Rajagopal et al., 2012; George et al., 2016) uses a seamless modeling
approach. It has a horizontal grid resolution of ~12 km and 70 vertical levels (reaching 80 km
height), is being used for the 240 hrs numerical weather forecast since 2018 (Kumar et al.,
2018). These model and assimilation systems have been updated periodically to adapt to
various scientific and technical developments. Advanced ENDGame dynamical core is used in
the model, which provides improved accuracy of the solution of primitive model equations and
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reduced damping. ENDGame also increases variability in the tropics, which leads to an
improved representation of TCs and other tropical phenomena (Walters et al., 2017). An
advanced data assimilation method Hybrid 4D-Var is used for the creation of NCUM global
atmospheric analysis. Ensemble Transform Kalman Filter (ETKF) based on the NCUM
ensemble prediction system (NEPS) provides flow-dependent background errors to this Hybrid
4D-Var system. Utmost importance has been given to the assimilation of Indian satellite
observations in this data assimilation system. INSAT-3D Atmospheric Motion Vector (AMV),
MeghaTropiques (MT)-SAPHIR radiance, Scatsat Ocean Surface Winds are being assimilated
in the operational NCUM global data assimilation system, in addition to other global
observations. A list of observations assimilated in the latest NCUM global data assimilation
system is given in Table-2. Salient Features of NCUM Assimilation–Forecast System is shown
in Table-3
NCUM global data assimilation system produces analyses at 00, 06, 12, and 18 UTC. In
each 6 hourly data assimilation cycle, the available observations distributed over the 6 hour
assimilation window (center of the analysis cycle ± 3 hr) are combined with the model
background to produce the NCUM-G analysis. Table 1 summarizes the model configurations
operational at NCMRWF. Details on the model parameterizations schemes, data assimilation,
etc., can be found in Kumar et al. (2018).
NCUM-R has a horizontal grid resolution of ~4 km and 80 vertical levels, with the model
top at 38.5 km and 14 model levels below 1 km. The model has a time step of 1 minute. The
model domain covers India and the adjacent oceanic regions and is operationally producing
72hrs forecasts. In this convection-permitting model configuration, sub-grid scale deep
convection is not parameterized. The prognostic cloud fraction and prognostic condensate
(PC2) scheme used in this model is based on Wilson (2008 a & b). The sub-grid turbulence
scheme used is a blended scheme (Boutle et al., 2014), which dynamically combines the onedimensional (1D) boundary-layer scheme of Lock et al. (2000) with a 3D Smagorinsky scheme
using a mixing factor of 0.5. The model employs NASA Shuttle Radar Topographic Mission
(SRTM) 90 m digital elevation map orography.
NCUM-R uses the high resolution analysis prepared by the 4D-Var data assimilation
(DA) system. In addition to most of the observations used in the NCUM global data assimilation
system (even though data thinning strategies are different), Indian Doppler Weather Radar
observations of radial wind are also used in the regional DA system with a time window of ±
3hours. The vortex initialization scheme is also employed in the NCUM-R. The model domain
covers the South Asian region, covering BOB and part of the Arabian Sea (6S -41N and 62106E). The details of NCUM-R model configuration can be found in Dutta et al. 2019,
Jayakumar et al. 2019 and Bush et al. 2020.
NCMRWF Ensemble Prediction System (NEPS-G) is a global medium range
probabilistic forecasting system adapted from UK MET Office. The configuration consists of four
cycles of assimilation corresponding to 00Z, 06Z, 12Z & 18Z and 10-day forecasts are made
using the 00Z initial condition. The operational NCMRWF Ensemble Prediction System (NEPS)
has 22 ensemble members. The horizontal resolution of NEPS is ~12km. The NCUM model
analysis is used as the initial condition for the control model forecast. The perturbations are
generated by Ensemble Transform Kalman Filter (ETKF) method which is added to the global
deterministic analysis to create 22 perturbed initial conditions. These are used for generating
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ensemble member forecasts. One control and 11 perturbed ensemble members run from initial
condition of 00UTC of current day and 11 more perturbed members run from 12 UTC of
previous day to give 23 members (11 + 11 + 1 control) ensemble forecasts up to 10 days lead
time. More details about NEPS-G are available in Mamgain et al. (2018). The new 12-km
NEPS-G is the highest resolution for Ensemble forecasting.
3.4.

Tropical Cyclone Module:

The Tropical Cyclone Module (TCM) installed in the SYNERGIE forecasting system has the
facilities to serve the above purpose. The automation of the process has increased the
efficiency of system, visibility of IMD and utility of warning products.
The TCM installed in this forecasting system has the following facilities.
 Analysis of all synoptic, satellite, radar and NWP model products for genesis, intensity
and track monitoring and prediction
 Preparation of past and forecast tracks upto 120 hrs.
 Depiction of uncertainty in track forecast
 Structure forecasting (Forecast of wind in four geographical quadrants of cyclone)
 However all the data are not still available in TCM through Synergie. For better
monitoring and prediction, additional help of ftp and websites is taken.
3.5. Daily Bulletin and IOP:
Daily bulletins were prepared based on the observations of 0300/0600 UTC from 12th October to
15th December. Based on the consensus forecast, 16 days of IOP were declared during the
period for various coastal states of India, Oman, Yemen and Somalia. The daily bulletins are
placed at Appendix-I.
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CHAPTER-IV
CYCLONIC ACTIVITIES OVER THE BAY OF BENGAL
DURING FDP 2020

4.1 Introduction
There were 6 cyclonic disturbances (depressions and cyclones) over the north Indian
Ocean (NIO) and adjoining land regions during post monsoon season 2020 against the long
period average (LPA) of 4.6 disturbances per year based on data of 1961-2019. Out of 6
CDs, 2 intensified into Very Severe Cyclonic Storm, 1 Cyclonic Storm ,1 Deep Depression
and 2 Depression. These cyclonic disturbances are as follows:
1.

Deep Depression over the Bay of Bengal during 11-14 October

2.

Depression over Arabian Sea during 17-19 October

3.

Depression (D) over the Bay of Bengal during 22-24 October

4.

Very Severe Cyclonic Storm GATI over Arabian Sea during 21-24 November

5.

Very Severe Cyclonic Storm Nivar over Bay of Bengal during 22-26 November

6.

Cyclonic Storm Burevi over Bay of Bengal during 30 Nov-05 December

The salient features of cyclonic disturbances during FDP-2020 are as follows:
 Comparing the post and pre-monsoon cyclone seasons, the activity during both the postmonsoon and pre monsoon seasons was above normal (normal of 0.8 per year). The
activity over BoB during post monsoon season was also above normal with the formation
of 4 CDs against normal of 3.5 per year during post monsoon season.
 All the three cyclones over the NIO during 2020 were landfalling cyclones.Gati crossed
Somalia coast on 22nd November as a very severe cyclonic storm. Nivar crossed Tamil
Nadu & Puducherry coasts near Puducherry on 25th November midnight as a very
severe cyclonic storm. Burevi crossed Sri Lanka in the midnight of 2nd December and
second landfall over Pamban area in the afternoon of 3rd December.
 During FDP 2020, one cyclone (Nivar) out of three had a northeastward recurving
track. Nivar recurved northeastward after the landfall over Tamil Nadu coast. All others
including Gati and Burevi had almost straight track. While Gati had fastest moving track,
Burevi had a slow moving track especially over Gulf of Mannar.
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Table 4.1: Some Characteristic features of cyclonic disturbances formed over
north Indian Ocean and adjoining region during 2020
S.
N
o.

Cyclonic
storm/
Depression

Date, Time&
Place of
genesis
(Lat. N/long
E)

Date, Time
(UTC) Place
(Lat./Long.) of
Landfall

Estimated
lowest
central
pressure,
Time & Date
(UTC) &
Lat.N/Long.
E
997 hPa at
0300
UTC
12th October,
2020
near
(15.7N/85.0E
)

Estimated
Maximum
wind
speed (kt),
Date &
Time

1

Deep
Depression over
the
Bay
of
Bengal during
11-14 October

11th October,
2020,0000
UTC
over
Bay of Bengal
near
(15.3°N/86.5°
)

Crossed North
Andhra
Pradesh coast
close to
Kakinada
(near latitude
17.0°N &
longitude 82.4°
E)

2

Depression over
Arabian
Sea
during
17-19
October

17th October,
2020,0300
UTC
over
Arabian Sea
near
(17.8°N/69.0°
)

3

Depression (D)
over the Bay of
Bengal during
22-24 October

22nd
October,
2020,0300
UTC
over
Bay of Bengal
near
(18.7°N/87.0°
)

4

Very
Severe 21st
Crossed
Cyclonic Storm November
Somalia Coast
GATI
over 2020
at near lat 10.450
Arabian
Sea 1800
UTC N and long

Weakened into
well marked
low pressure
area over
westcentral
Arabian Sea
and
neighbourhood

1003 hPa at
1200
UTC
17th October,
2020
near
(17.8N/67.5E
)

25 knots at T1.5
1200 UTC
17th
October,
2020 near
(17.8N/67.5
E)

Crossed West
Bengal &
adjoining
Bangladesh
coasts (near
latitude 21.8°N
& longitude
88.5° E),
between 0600
& 0700 UTC of
23rd October
2020

998 hPa at
0600
UTC
22nd
October,
2020
near
(19.0N/87.0E
)

25 knots at T1.5
0600 UTC
22nd
October,
2020 near
(19.0N/87.0
E)
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Max
T.
No.
Attai
ned

30 knots at T2.0
0300 UTC
12th
October,
2020 near
(15.7N/85.0
E)

976 hPa at 75 knots at T4.5
1200 UTC on 1200 UTC
22nd
on
22nd
November
November

5

6

during
21-24 over Arabian
November
Sea
near
(11.2N/57.4
E)
Very
Severe 22nd
Cyclonic Storm November
Nivar over Bay 2020, 2100
of
Bengal UTC over
during
22-26 Bay of
Bengal near
November
(8.5N/85.3E)

Cyclonic Storm
Burevi over Bay
of Bengal during
30
Nov-05
December
November)

30th
Nov
2020, 0000
UTC
over
Bay
of
Bengal near
(7.5N/88.0E)

51.10
E
between 1400
and 1500 UTC
of 22nd Nov.
Crossed
Tamilnadu and
Puducherry
coasts
near
Puducherry
(near
Lat
12.10N
and
Log 79.90 E)
during 1800 –
2100 UTC of
25th
1) Crossed Sri
Lanka
coast
close to north
of Trincomalee
(near
Lat
08.850N and
Log 81.00 E)
during 1700 –
1800 UTC of
02nd
December
2020
2)
Crossed
Pamban area
(near
Lat
09.20N
and
Log 79.350 E)
during
0800
UTC of 03rd
December
2020
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2020
near 2020 near
(10.4N/51.5E (10.4N/51.5
)
E)
982 hPa at
0900 UTC on
25th
November
2020
near
(11.2N/81.0E
)

65 knots at T4.0
0900 UTC
on
25th
November
2020 near
(11.2N/81.0
E)

996 hPa at
0600
UTC
02nd
December
2020
near
(8.8N/82.2E)

45 knots at T 3.0
0600 UTC
02nd
December
2020 near
(8.8N/82.2E
)

4.2. Deep Depression over the Bay of Bengal during 11-14 October, 2020
4.2.1 Introduction

 The Deep Depression originated from a low pressure area which developed
over north Andaman Sea & neighbourhood in the early morning (0000 UTC)
of 9th October 2020, it lay as a Well Marked Low Pressure Area over East
Central Bay of Bengal and adjoining north Andaman Sea in the early morning
of 10th October.
 It concentrated into a Depression over West Central Bay of Bengal in the
early morning (0000 UTC) of 11th October.
 It intensified into Deep Depression in the forenoon (0600 UTC) of 12th
October, 2020 and lay at a distance of about 250 km to the south-southeast of
Vishakhapatnam.
 Moving west-northwestwards, it crossed north Andhra Pradesh coast
close to Kakinada (near Lat. 17.0°N & Long 82.4° E) between 0630 & 0730
hrs IST (0100 & 0200 UTC) of 13th October 2020, as a Deep Depression
with a maximum sustained wind speed of 55-65 kmph gusting to 75
kmph.
 Continuing to move west-northwestwards, it weakened into a Depression
over Telengana in the forenoon (0600 UTC) of 13th October. It moved westnorthwestwards as a Depression across Telangana and North Interior
Karnataka to Maharashtra till evening of 14th October.
 It weakened into a Well Marked Low pressure area and lay centred over
South Madhya Maharashtra and neighbourhood in the evening (1200 UTC) of
14th October 2020.
 It moved across Maharashtra and emerged as a well marked low pressure
area over east-central Arabian Sea off Maharashtra coast on 16 th morning.
(Subsequently it re-intensified once again into a Depression over the Arabian
Sea and moved away westwards during 17th – 19th October).
 The Deep Depression had impacts over Odisha, Andhra Pradesh, Telangana,
Karnataka & Maharashtra in terms of heavy to extremely heavy rainfall and
squally winds.
The salient features of the system were as follows:
(i) It had an initial west-northwestward followed by near westward moving track.
(ii) It had a life period of nearly 84 hours.
(iii) It had a track length of 1150 km.
(iv) Under the influence of this system and its remnant low pressure area, fairly
widespread to widespread rainfall with heavy to very heavy and extremely
heavy rainfall at isolated places occurred over Andhra Pradesh & south
Odisha for a day, Telangana on 3 days and over Karnataka and Maharashtra
on 2 days each.
IMD mobilised all its resources to track the system and regular warnings w.r.t. track,
intensity, crossing point & time, associated severe weather and adverse impacts &
suggested actions were issued to concerned central and state disaster management
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agencies, print & electronic media and general public. Regular advisories were also
issued to WMO/ESCAP Panel member countries. Its genesis, movement and
associated adverse weather could be predicted with actionable accuracy by IMD.
The brief life history, associated weather and forecast performance of IMD/RSMC,
New Delhi are presented in following sections.
4.2.2. Brief Life History:

The observed track of Deep Depression over west-central BoB is presented in
Fig.1. The best track parameters of the system are presented in Table 4.2.1.

Fig.4.2.1. Observed track of deep depression over west-central Bay of Bengal (11-14
October, 2020)
Table 4.2.1: Best track positions and other parameters of the observed track of Deep
Depression over west-central Bay of Bengal (11-14 October, 2020)
Date

Time
(UTC)

11/10/2020

0000

15.3 86.5 1.5

999

0300

15.4 86.2 1.5

998

25

4

D

0600

15.4 85.8 1.5

998

25

4

D

1200

15.5 85.4 1.5

998

25

4

D

1800

15.6 85.2 1.5

998

25

4

D

0000

15.7

85

1.5

998

25

4

D

0300

15.7

85

2.0

997

30

5

DD

12/10/2020

Centre
lat.0 N/
long. 0 E

C.I. Estimated
NO. Central
Pressure
(hPa)
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Estimated Estimated
Maximum Pressure
Sustained drop at the
Surface
Centre
Wind (kt)
(hPa)
20
3

Grade

D

13/10/2020

0600

15.9 84.8 2.0

997

30

5

DD

1200

16.1 84.6 2.0

997

30

5

DD

1800

16.5 83.4 2.0

997

30

5

DD

0000

16.9 82.5

997

30

5

DD

-

crossed north Andhra Pradesh coast close to Kakinada (near Lat. 17.0°N &
Long 82.4° E) between 0100 & 0200 UTC of 13th October 2020, as a Deep
Depression
0300 17 82.1 996
30
6
DD

14/10/2020

0600

17.3 81.5

-

998

25

4

D

1200

17.5 80.5

-

998

25

4

D

1800

17.6 79.5

-

998

25

4

D

0000

17.7 78.1

-

1000

20

3

D

0300

17.7 77.5

-

1000

20

3

D

0600

17.7 77.0

-

1000

20

3

D

1200

Weakened into well marked low pressure area over south Madhya
Maharashtra & neighbourhood

Fig.4.2.2 depicts the hourly coastal observations recorded by the surface
meteorological observatories located along Andhra Pradesh coast during 1600 UTC of 12th
October to 0600 UTC of 13th October denoting the changes in wind direction and mean sea
level pressure in association with the approach & crossing of the Deep Depression across
Andhra Pradesh coast. Kakinada and Tuni reported the lowest mean sea level pressure of
995.2 hPa & 996.8 hPa respectively at 0100 UTC of 13th.The wind direction of Tuni had
changed from northerly to southeasterly between 0100 & 0200 UTC, indicating that the
system crossed close to Kakinada during this time period. Both the stations reported
continuous rain as the present weather during the time of crossing.
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Fig.4.2.2. Hourly wind, mean Sea level & current weather observations recorded at the
coastal surface meteorological observatories of coastal Andhra Pradesh during the
passage of the Deep Depression over west-central Bay of Bengal (11-14 October,
2020)

4.2.3 Features observed through Satellites and Radar:

India Meteorological Department (IMD) maintained round the clock watch over the
north Indian Ocean and the development of the system was monitored since 01st
October, about 8 days prior to the formation of low pressure area over north
Andaman Sea & neighbourhood on 9th October. The Deep Depression was
monitored with the help of available satellite observations from INSAT 3D and 3DR,
SCAT SAT, polar orbiting satellites and available ships & buoy observations in the
region. The system was also monitored by Doppler Weather RADARs (DWRs)
Machilipatnam, Vishakhapatnam and Gopalpur. Various numerical weather
prediction models run by Ministry of Earth Sciences (MoES) institutions, models run
by other Global centres and dynamical-statistical models were utilized to predict the
genesis, track, landfall and intensity of the Deep Depression. A digitized forecasting
system of IMD was utilized for analysis and comparison of various models’ guidance,
decision making process and warning products generation. The heavy rainfall and
wind warning at district and meteorological subdivision level along with expected
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impact, suggested actions and fishermen warnings were issued by IMD well in
advance to all concerned states, media and stakeholders.
Typical satellite imageries are presented in Fig.4.2.3. From the system centre
as evidenced by the SCATSAT derived near surface winds and the cloud
organization based on the INSAT derived cloud imagery it may be noted that the
clouds were sheared to the west of system centre.

0115 UTC of 13th October

Fig. 4.2.3: Typical satellite imagery from INSAT-3D and SCATSAT

Fig.4.2.4 presents the ASCAT derived winds, Fig. 4.4.2, the INSAT based cloud imageries
and Fig.6 the SCATSAT winds. All through the system period, the convection was organized
in a shear pattern and the minimum Cloud Top Temperature reported had been minus 93ºC,
when the system was over the Sea.

11 OCT

12 OCT

13 OCT

Fig. 4.2.4: ASCAT images during life cycle of Deep Depression (11-14 October,
2020)
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11 OCT/0300 UTC

12 OCT/0300 UTC

12 OCT/1200 UTC

13 OCT/0300 UTC

13 OCT/1200 UTC

14 OCT/0300 UTC

Fig. 4.2.5a: INSAT-3D IR imageries during life cycle of Deep Depression (11-14
October, 2020)
11 OCT/0300 UTC

12 OCT/0300 UTC

13 OCT/0300 UTC

13 OCT/1200 UTC

12 OCT/1200 UTC

14 OCT/0300 UTC

Fig. 4.2.5b: INSAT-3D cloud top brightness imageries during life cycle of Deep
Depression (11-14 October, 2020)
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11 OCT/0300 UTC

12 OCT/0300 UTC

13 OCT/0300 UTC

13 OCT/1200 UTC

12 OCT/1200 UTC

14 OCT/0300 UTC

Fig. 4.2.5c: INSAT-3D enhanced colored imageries during life cycle of Deep
Depression (11-14 October, 2020)

11 OCT/0300 UTC

13 OCT/0300 UTC

12 OCT/0300 UTC

13 OCT/1200 UTC

12 OCT/1200 UTC

14 OCT/0300 UTC

Fig. 4.2.5d: INSAT-3D visible imageries during life cycle of Deep Depression
(11-14 October, 2020)
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Fig. 4.2.6: SCAT SAT based sea surface winds during life cycle of Deep
Depression (11-14 October, 2020)

Fig. 4.2.7 shows the RADAR imageries from Doppler Weather RADARs (a) Hyderabad (b)
Visakhapatnam (c) Machilipatnam and (d) Mumbai in association with the system.

Fig 4.2.7a: Typical Max Z Radar imageries of DWR Hyderabad during 11-14
October, 2020

34

Fig 4.2.7b: Typical Max Z Radar imageries of DWR Visakhapatnam during 11-14
October, 2020
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Fig 4.2.7c: Typical Max Z Radar imageries of DWR Machilipatnam during 11-14
October, 2020
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Fig 4.2.7d: Typical Max Z Radar imageries of DWR Mumbai during 11-14
October, 2020
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4.2.4. Dynamical features
IMD GFS (T1534) analysis fields of mean sea level pressure (MSLP), winds at 10 m,
850, 500 and 200 hPa levels are presented in Fig. 4.2.8 (a) – 8(d).
At 0000 UTC of 11th October, it indicated a Depression over central BoB. The circulation
was seen extending upto 500 hPa level. Also another cyclonic circulation lay over south
peninsular India to the west of this system and a trough in the wind field linked the two
cyclonic vortices at 500 hPa. At 200 hPa level east-southeasterly winds prevailed over the
system area and easterly flow to the west, indicating the likely direction of movement.
Overall model simulated the system quite well.
At 0000 UTC of 12th October, it indicated a Deep Depression over west-central BoB. The
circulation was seen extending upto 500 hPa level. The other cyclonic circulation over south
peninsular India to the west of this system and the trough in the wind field linking the two
cyclonic vortices at 500 hPa persisted. At 200 hPa level easterly winds prevailed over the
system area indicating the likely direction of movement. The system intensity at 0000 UTC
remained that of a Depression. However it intensified into a Deep Depression by 0300 UTC.
At 0000 UTC of 13th October, the model indicated the system as a Deep Depression over
west-central BoB, close to north Andhra Pradesh coast. The circulation was seen extending
upto 500 hPa level. The other cyclonic circulation over south peninsular India to the west of
this system had merged with the trough in the wind field which extended westwards across
south peninsula at 500 hPa. Easterly flow prevailed at 200 hPa level. The system as a Deep
Depression lay very close to north Andhra Pradesh coast and was beginning the process of
crossing coast at this time.
At 0000 UTC of 14th October, the model located the system as a Depression centered
over Telangana and adjoining north interior Karnataka. The circulation was seen extending
upto 500 hPa level. Easterly flow prevailed at 200 hPa level. The system after crossing north
Andhra Pradesh coast had weakened into a Depression by 0600 UTC of 13th October.
Further moving west-northwestwards it lay over North Interior Karnataka & adjoining areas
of Maharashtra and Telangana as a Depression, at this point of time.

Hence IMD GFS provided reliable guidance in forecasting the intensity & movement
of the system all through its life period.
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Fig. 4.2.8 (a): IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m,
850, 500 and 200 hPa levels based on 0000 UTC of 11th October 2020
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Fig. 4.2.8 (b): IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m,
850, 500 and 200 hPa levels based on 0000 UTC of 12th October 2020
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Fig. 4.2.8 (c): IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m,
850, 500 and 200 hPa levels based on 0000 UTC of 13th October 2020
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Fig. 4.2.8 (d): IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m,
850, 500 and 200 hPa levels based on 0000 UTC of 14th October 2020
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4.2.5. Realized Weather:
Under the influence of this system, light to moderate rainfall at many places with heavy to
very heavy & extremely heavy rainfall at isolated places occurred over Odisha, Coastal
Andhra Pradesh & Yanam, Telengana and Coastal Karnataka on one day each, Heavy
to very heavy rainfall at isolated places over Telangana on three days; over North &
South Interior Karnataka and Marathwada
on two days each; over Madhya
Maharashtra, Coastal Andhra Pradesh & Yanam, Rayalaseema and Coastal Karnataka
on one day each.
The daily rainfall distribution ending at 0300 UTC of each date during 09-15 October, 2020
based on merged gridded rainfall data of IMD/NCMRWF is shown in Fig. 4.2.9. It may be
noted that the rainfall over the mainland had started even 2 days prior to the system crossing
Andhra Pradesh coast owing to the sheared nature of the convection associated with the
system.

Fig. 4.2.9: Daily rainfall distribution based on merged gridded rainfall data of IMD/
NCMRWF during 09-15 October, 2020
(Rainfall distribution: Isolated places: upto 25%, A few places: 26-50%, Many places: 51-75%, Most
places: 76-100% of total stations in the region;
Heavy rainfall: 64.5 – 115.5 mm, Very heavy rainfall: 115.6 – 204.4 mm, Extremely heavy rainfall:
204.5 mm or more).

The 24 hour cumulative rainfall (≥ 7 cm) ending at 0300 UTC (0830 hours IST) of date during
11th – 15th October 2020 is presented below:

11th October
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Coastal Andhra Pradesh (A.P) & Yanam: Racherla-10, Velairpad-8
Telangana: Kothagudam -14
Rayalaseema: Chinnamandem-13, Pakala-12, Badvel-10, Uravakonda-9, Orvakal-9,
Atmakur (District: Kurnool) - 9, Kurnool -8, Gurramkonda-9, Atlur-8, Penagaluru-8,
Pamidi-8, Sambepalle-8, Lepakshi-7
12th October
Coastal A.P. & Yanam: Bheemunipatnam-17, Visakhapatnam-15, Visakhapatnam
AP-14, Kakinada-14, Peddapuram-14, Yanam-11, Anakapalle-10, Amalapuram-10,
Marripudi-8, Tuni-8, Prathipadu-7, Dowleshwaram-7, Yelamanchili-7
Telangana: Kondapak-10, Ramayampet-10, Ghattu-7, Mirdoddi-7, Bhiknur-7,
Sarangapur-7, Domakonda-7.
Rayalaseema: Simhadripuram-7
North interior Karnataka: Hukkeri-13, Hungund-10, Khajuri-9, Bevoor-9
13th October
Odisha: Mohana-14, Paralakhemundi-12, Nuagada-11, Berhampur-10, Aska-10,
Kashinagar-9, Purushottampur-9, Mahendragarh-8, Chhatrapur-8, R.Udaigiri-7,
Gunupur-7
Coastal A.P. & Yanam: Yanam-25, Amalapuram-19, Tanuku-19, Nuzvid-19,
Tadepalligudem-18, Vijayawada A.P.-16, Bheemunipatnam-16, Kaikalur-15,
Palasa-15, Ichchapuram-15, Tiruvuru-15, Yelamanchili-14, Chintalapudi-13,
Sompeta-13,
Gudivada-13,
Mandasa-13,
Narsapuram-12,
Kakinada-12,
Prathipadu-12,
Koyyalagudem-12,
Palakoderu-12,
Bheemavaram-12,
Dowleshwaram-11,
Peddapuram-11,
Bhimadole-11,
Rajahmundry-11,
Narsipatnam-11, Eluru-11, Vijayawada(ARG)-10, Tuni-10, Prakasam Barrage-9,
Nandigama-9,
Bondapalle-9,
Anakapalle-9,
Chodavaram-9,
Vepada-9,
Visakhapatnam A.P-8, Vararamachandrapur-8, Therlam-8, Kukunoor-8, Paderu-8,
Pathapatnam-8, Pusapatirega-8, Visakhapatnam-8, Velairpad-7, Denkada-7,
Palakonda-7, Ranastalam-7, Parvathipuram-7, Mangalagiri-7, Nellimarla-7,
Mentada-7, Nandigama (ARG)-7, Paleru Bridge-7, Koida-7, Gajapathinagaram-7,
Garugubilli-7, Polavaram-7, Merakamudidam-7, Kalingapatnam-7, Garividi-7,
Kunavaram-7.
Telangana: Sathupalle-19, Mahabubabad-13, Madhira-11, Mulakalapalle-11,
Aswaraopeta-11, Bayyaram-10, Chandrugonda-9, Thimmajipeta-9, Thollada-8,
Tupran (ARG) -8, Suryapet-7, Devarakonda-7, Wanaparthy-7, Chandur-7,
Kusumanchi-7
North interior Karnataka: Badami-8, Kushtagi-7.
South interior Karnataka: Sandur-10, Agumbe EMO-7, Hagaribommanahalli-7
14th October
Odisha: Aska-21, Purushottampur-19, Daspalla-10, Sorada-10, Daitari-9,
Berhampur-7, Daringibadi-7, R.Udaigiri-7, Digapahandi-7, Brahmagiri-7, Mohana-7,
Raikia-7.
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Coastal A.P. & Yanam: Avanigada-10, Nandigama (ARG) -10, Sattenapalle-10,
Therlam-10, Macherla-9, Sompeta-9, Machilipatnam CDR -9, Narsapuram-9,
Nandigama-8, Jangamaheswarapuram-8, Repalle-7, Bheemavaram-7.
Telangana: Hayathnagar-30, Jogipet-24, Ibrahimpatnam-23, Hakimpet IAF- 20,
Hyderabad A.P.-19, Golkonda-18, Manchal-18, Warangal-18, Tekmal-17,
Marpalle-17, Nalgonda-16, Kondapur-16, Sangareddy-15, Kohir-15, Mominpet-15,
Medchal-15,
Dindigul-15,
Chandur-15,
Maheswaram-15,
Shamirpet-15,
Hathanoora-15, Narsapur-15, Nidamanur-14, Yacharam-14, Saroornagar-14,
Munipalli-13, Naykal-13, Raikode-13, Peddemul-12, Doultabad-12, Medak-12,
Sadasivpet-11, Palakurthi-11, Nawabpet-11, Alladurg-11, Chevella-11, Narmetta-11,
Gajwel-11, Regode-11, Chegunta-10, Ghanpur-10, Kondapak-10, Kowdipalle-10,
Ramayampet-10, Jagadevpur-10, Mahabubabad-9, Zaffergadh-9, Vicarabad-9,
Aswaraopeta-9, Mirdoddi-9, Tandur-9, Dubbak-9, Nanganur-9, Jangaon-8,
Bejjanki-8, Marriguda-8, Huzurabad-8, Nagareddipet-8, Kamareddy-8, Sathupalle-7,
Jukkal-7, Bhiknur-7, Doma-7, Mustabad-7, Jajireddigudem-7, Papannapet-7,
Noothankal-7, Narayankhed-7.
Marathwada: Nilanga-13, Deoni-8, Umarga-8, Chakur-7, Ausa-7.
Konkan & Goa: Malvan-9, Dodamarg-7.
North interior Karnataka: Manthala-15, Basavakalyan-15, Humnabad-13, Kalaburgi
obsy-13, Bidar PTO-13, Kalaburgi AWS-13, Chincholi-11, Khajuri-11, Aland-9,
Aurad-8, Afzalpur HMS-7, Raddewadgi ARG-7.
South interior Karnataka: Agumbe EMO-14, Kottigehara-9, Arasalu-7
Coastal Karnataka: Kollur-24, Kota-17, Mulki-17, Mani-15, Mangaluru A.P obsy-15,
Mudubidre-13, Brahmavar AWS-13, Karkala-13, Udupi-13, Kundapur-12,
Belthangadi-12, Puttur HMS-12, Mangaluru-12, Panambur obsy-12, Vitla ARG-12,
Dharmasthala-11, Bhatkal-10, Sulya-10, Shirali PTO -9, Siddhapura ARG-8,
Siddhapura-8, Subramanya-8, Uppinangadi-7.
15th October
Marathwada: Paranda-18, Tuljapur-14, Lohara-10, Shirur Kasar-7, Georai-7.
Madhya Maharashtra: Gaganbawada-17, Indapur-16, Barshi-16, Pandharpur-16,
Jeur IMD Part time-16, Baramati-15, Sangli IMD obsy-15, Panhala-14, Malshiras-14,
Mangalvedha-13, Mahabaleshwar- IMD obsy-13, Kolhapur/Karvir IMD-13, Vita-11,
Pune city IMD obsy-11, Bhor-11, Karad-11, Ambegaon Ghodegaon-11, Patan-10,
Palus-10, Lonavala agri-10, Shirala-10, Karmala-10, Tasgaon-9, Miraj-9, Kavathe
Mahakal-9, Atpadi-9, Dahiwadi man-9, Khandala Bavda-9, Kagal-9, Daund-9, Wai-9,
Kadegaon-9, Madha-9, Satara IMD obsy-9, Khatav Vaduj-9, Jat-9, Shirur
Ghodnadi-9, Sholapur IMD obsy-8, Shirol-8, Purandar Sasvad-8, Khed
Rajgurunagar-8, Phaltan-7, Javali Medha-7, Junnar-7, Hatkanangale-7, Mohol-7,
Velhe-7, Akole-7, Vadgaon maval-7
Konkan & Goa: Alibag IMD part time-15, Lanja-15, Khed-14, Murud-13, Karjat
agri-12, Vaibhavwadi-12, Khalapur-12, Pen-12, Ratnagiri IMD obsy-12, Matheran-12,
Colaba IMD obsy-12, Rajapur-11, Sangameshwar Devrukh-11, Poladpur-10, Panvel
agri-10, Mandangad-9, Sudhagad Pali-9, Bhira IMD part time - 9, Santacruz IMD
obsy-9, Roha-9, Malvan-8, Chiplun-8, Tbia IMD part time-8, Shriwardhan-7,
Mahad-7, Mhasla-7, Guhagarh-7, Tala-7, Dodamarg-7, Uran-7.
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4.3 Depression over the Arabian Sea during 17-19 October, 2020
4.3.1 Introduction

 The Depression originated from the remnant well marked low pressure area of
the last Deep Depression which moved across south Peninsular India during
11th – 14th October.
 Last Deep Depression had weakened into a Well Marked Low pressure area
and lay centred over South Madhya Maharashtra and neighbourhood in the
evening (1200 UTC) of 14th October 2020.
 It moved across Maharashtra and emerged as a well marked low pressure
area over east-central Arabian Sea (AS) off Maharashtra coast on 16th early
morning (0000 UTC).
 Subsequently it re-intensified into a Depression over the same region (eastcentral AS off Maharashtra coast) on 17th morning (0300 UTC).
 It maintained its intensity of depression till 19th early morning (0000 UTC)
while moving westwards, away from Indian coast and weakened into a well
marked low pressure area in the early morning of 19th October.
 As it moved away from the Indian coast, it had no impact along Indian coast
from 18th October 2020.
The salient features of the system were as follows:
(i) It had a straight westward track.
(ii) It had a life period of nearly 45 hours.
(iii) It had a track length of nearly 500 km.
(iv) Under the influence of this system there had been rough to very rough Seas
and squally weather over east-central & adjoining northeast AS off north
Maharashtra – south Gujarat coasts on 17th October and over east-central
and adjoining northeast AS on 18th October.
IMD mobilised all its resources to track the system and regular warnings w.r.t. track,
intensity, associated severe weather and adverse impacts & suggested actions were
issued to concerned central and state disaster management agencies, print &
electronic media and general public. Regular advisories were also issued to
WMO/ESCAP Panel member countries. Its genesis, movement and associated
adverse weather could be predicted with actionable accuracy by IMD.
The brief life history, associated weather and forecast performance of IMD/RSMC,
New Delhi are presented in following sections.
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The observed track of the Depression over east-central AS is presented in
Fig.4.3.1. The best track parameters of the system are presented in Table 4.3.1.

Fig. 4.3.1. Observed track of Depression over the Arabian Sea (17-19 October, 2020)
Table 4.3.1: Best track positions and other parameters of the observed track of Deep
Depression over west-central Bay of Bengal (11-14 October, 2020)

Date

17/10/2020

18/10/2020

Centre lat.0
N/ long. 0 E
.

C.I.
NO

Estimate
d Central
Pressure
(hPa)

Estimated
Maximum
Sustained
Surface
Wind (kt)

0300

17.8

69.0

1.5

1004

20
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d
Pressure
drop at
the
Centre
(hPa)
3

0600

17.8

68.2 1.5

1004

20

3

Time
(UTC)

1200
1800
0000
0300
0600
1200
1800

19/10/2020 0000

Grade

D

D

17.8
67.5 1.5
1003
25
4
D
17.8
66.8 1.5
1003
25
4
D
17.8
66.4 1.5
1003
25
4
D
17.8
65.8 1.5
1004
3
D
20
17.8
65.3 1.5
1004
3
D
20
17.8
64.8 1.5
1004
20
3
D
17.8
64.3 1.5
1004
20
3
D
Weakened into well marked low pressure area over westcentral Arabian Sea
and neighbourhood

4.3.2 Monitoring of the system:

India Meteorological Department (IMD) maintained round the clock watch over the
north Indian Ocean and the development of the system was monitored since 08th
October, about 9 days prior to the formation of the Depression over eastcentral AS
on 17th October. The Depression was monitored with the help of available satellite
observations from INSAT 3D and 3DR, SCAT SAT, polar orbiting satellites and
available ships & buoy observations in the region. The system in its initial stage was
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also monitored by Doppler Weather RADAR (DWR) Mumbai. Various numerical
weather prediction models run by Ministry of Earth Sciences (MoES) institutions,
models run by other Global centres and dynamical-statistical models were utilized to
predict the genesis, track, landfall and intensity of the Depression. A digitized
forecasting system of IMD was utilized for analysis and comparison of various
models’ guidance, decision making process and warning products generation.
As the system was expected to move away from the Indian coast, no heavy rainfall
warning was issued in association with the system. However, necessary Sea area
warnings & fishermen warnings with suggested actions were issued by IMD well in
advance to all concerned states, media and stakeholders.
4.3.3 Genesis, intensification and movement
Some of the favourable environmetal features which aided in the formation of the
Depression and its westward track and dissipation over the Sea are as follows:
The convectively active phase of Madden Julian Oscillation (MJO) remained in
Phase 5 with amplitude more than 1 . This supported convection over the north
Indian Ocean during the period.
The Sea Surface Temperature (SST) remained to be around 28-29°C over most
parts of Arabian Sea (AS). It was slightly higher (30-32°C) over Gulf of Oman and
cooler (26- 24°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC over
west-central & southwest AS during 17th -19th October. The Tropical Cyclone Heat
Potential (TCHP) was less than 50KJ/cm2 to the west of 55°E over the AS and 100 –
120 kJ/cm2 over south AS. Over north AS, it was between 50-70 kJ/cm2, to the east
of 55°E, except over south Gujarat coast where it was less than 50KJ/cm2 during
17th – 19th October.
The relative vorticity at 850 hPa was around 100 X10-6s-1 over east-central AS &
adjoining northeast AS and extended upto 200 hPa on 17th October, around 50 -70
X10-6s-1 over west-central AS & adjoining northeast AS extending upto 500 hPa on
18th and around 50 -60 X10-6s-1 over west-central AS extending upto 500 hPa on
19th October.
Low level convergence of (5 x 10-5s-1) prevailed over east-central AS on 17th
October, (5 x 10-5s-1) over west-central AS on 18th and isolated small areas of
positive convergence zone (5 x 10-5s-1) over north & west-central AS on 19th
October. Upper level divergence of (20 x 10-5s-1) prevailed over east-central AS on
17th October, (05-10 x 10-5s-1) over west-central AS on 18th and isolated pockets of
divergence zones (05 x 10-5s-1) over west-central AS on 19th October.
Moderate (10-20 kts) vertical wind shear (VWS) prevailed over east-central &
adjoining northeast AS with a decreasing wind shear tendency on 17th October, low
to moderate (05-15 kts) over north AS and high (40-50 kts) over remaining parts of
Arabian Sea with a decreasing wind shear tendency over northern parts of the AS
and increasing tendency over south & central parts on 18 th and low to moderate (0520 kts) over north & adjoining central AS and high (40-50 kts) over remaining parts of
Arabian Sea with decreasing wind shear tendency over northern parts of the AS and
increasing or neutral tendency over south & central parts of the AS on 19 th October.
The upper tropospheric ridge at 200 hPa extended roughly along Lat. 22°N across
north Arabian Sea during 17th – 19th October, directing the system in a westward
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track. As it moved westwards, it gradually experienced colder Sea area. As a result,
the system did not intensify further and weakened into a well marked low on 19th due
to unfavourable vertical wind shear and colder Sea.
According to satellite imagery on 17th October, the intensity of the system was T 1.5.
The convection was organised in shear pattern. Associated broken low and medium
clouds with embedded intense to very intense convection lay over east-central and
adjoining northeast AS between latitude 16.5ºN & 22.0ºN & longitude 62.5ºE &
68.0ºE. Minimum cloud top temperature was -90°C. According to satellite imagery on
18th October, the intensity of the system was T 1.5. The convection was organised in
shear pattern. Associated scattered to broken low and medium clouds with
embedded intense to very intense convection lay over central and adjoining north AS
between latitude 16.5ºN - 22.5ºN & longitude 60.0ºE - 65.0ºE. Minimum cloud top
temperature was -78°C. According to satellite imagery of 19th October, the intensity
of the system has been T 1.5. The convection was organised in shear pattern.
Associated scattered to broken low and medium clouds with embedded isolated
moderate to intense convection lay over west-central and adjoining northwest AS
between latitude 16.0ºN - 21.0ºN & to the west of longitude 64.0ºE and adjoining
coastal Oman. Minimum cloud top temperature was -82°C.
Typical satellite imageries are presented in Fig. 4.3.2(a-d)

17 OCT/0300 UTC

18 OCT/0300 UTC

17 OCT/0600 UTC

17 OCT/1200 UTC

18 OCT/1200 UTC

19 OCT/0300 UTC

Fig. 4.3.2a: INSAT-3D IR imageries during life cycle of the Depression (17-19
October, 2020)
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17 OCT/0300 UTC

18 OCT/0300 UTC

17 OCT/0600 UTC

18 OCT/1200 UTC

17 OCT/1200 UTC

19 OCT/0300 UTC

Fig. 4.3.2b: INSAT-3D cloud top brightness imageries during life cycle of the
Depression (17-19 October, 2020)

17 OCT/0300 UTC

18 OCT/0300 UTC

17 OCT/0600 UTC

18 OCT/1200 UTC

17 OCT/1200 UTC

19 OCT/0300 UTC

Fig. 4.3.2c: INSAT-3D enhanced colored imageries during life cycle of the
Depression (17-19 October, 2020)
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17 OCT/0600 UTC

17 OCT/0900 UTC

18 OCT/0600 UTC

18 OCT/0900 UTC

19 OCT/0600 UTC

19 OCT/0900 UTC

Fig. 4.3.2d: INSAT-3D visible imageries during life cycle of the Depression (1719 October, 2020)
4.3.4. Dynamical features
IMD GFS (T1534) analysis fields of mean sea level pressure (MSLP), winds at 10
m, 850, 500 and 200 hPa levels are presented in Fig. 4.3.3 (a) – 3(c).
The model analysis field simulated the system as a Depression all through the period
of its existence, with vertical extension upto 500 hPa. The analysis of IMD-GFS T1534 model forecasts based on 0000 UTC of 17th October, 2020 showed that the
Depression over east central AS would move further westwards by 18th morning,
weaken into a low pressure area over west-central AS on 19th & persist there on 20th
& 21st and dissipate subsequently. The analysis of IMD-GFS T-1534 model forecasts
based on 0000 UTC of 18th October, 2020 showed that the Depression over east
central AS & neighbourhood would move further westwards, weaken into a well
marked low pressure area over west-central AS on 19th morning, persist there on
20th, as a low pressure area on 21st and dissipate subsequently. The analysis of
IMD-GFS T-1534 model forecasts based on 0000 UTC of 19th October, 2020
showed the system as a Well marked low pressure area (WML) over west central AS
& neighbourhood which would move further west-southwestwards and weaken into a
low pressure area over west-central & adjoining south west AS on 21 st morning, and
dissipate on 22nd. Hence IMD GFS provided reliable guidance in forecasting the
intensity & movement of the system all through its life period.
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Fig. 4.3.3 (a): IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m,
850, 500 and 200 hPa levels based on 0000 UTC of 17th October 2020
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Fig. 4.3.3 (b): IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m,
850, 500 and 200 hPa levels based on 0000 UTC of 18th October 2020
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Fig. 4.3.3 (c): IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m,
850, 500 and 200 hPa levels based on 0000 UTC of 19th October 2020
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4.3.5. Realized Weather:
Since the system moved away from the Indian coast it did not cause any rainfall over the
land area. The daily rainfall distribution ending at 0300 UTC of each date during 15-21
October, 2020 based on merged gridded rainfall data of IMD/NCMRWF is shown in Fig.4. It
may be noted that the rainfall over Maharashtra on 15th and over coastal belt of Maharashtra
on 16th October happened due to the presence of the remnant as a well marked Low
pressure area over the region.
The system caused heavy rainfall Heavy rainfall (64.5 – 115.5 mm) over parts of east-central &
adjoining northeast AS on 17th & 18th and over northern parts of central AS on 19th October.

Fig. 4.3.4: Daily rainfall distribution based on merged gridded rainfall data of IMD/
NCMRWF during 15-21 October, 2020
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4.4 Depression over the Bay of Bengal during 22nd – 24th October, 2020
4.4.1 Introduction

 The Depression originated as a Low Pressure Area over central parts of Bay
of Bengal (BoB), in the early morning (0000 UTC) of 20th October, 2020 which
became a well marked low pressure area over west-central BoB in the
morning (0300 UTC) of 21st October.
 Under favourable environmental conditions, it concentrated into a
Depression over northwest & adjoining west-central BoB in the morning
(0300 UTC) of 22nd October, 2020.
 It initially moved northwards for some time and thereafter moved northnortheastwards and crossed West Bengal & adjoining Bangladesh coasts
over Sundarbans near latitude 21.8°N and longitude 88.5°E around noon
(between 0600 & 0700 UTC) of 23rd October 2020 as a Depression with
maximum sustained wind speed of 45-55 kmph gusting to 65 kmph.
 Further moving north-northeastwards, it weakened into a well marked low
pressure area over central Bangladesh & neighbourhood in the early morning
(0000 UTC) of 24th October 2020.
 The system caused heavy rainfall at isolated places over Telangana,
Rayalaseema & Odisha and heavy to very rainfall at few places with
extremely heavy falls at isolated places over the northeastern states of India
including Assam, Meghalaya, Manipur, Nagaland, Mizoram & Tripura. As a
consequence of these heavy rains, Landslides also happened over northeastern states, affecting normal life.
The salient features of the system were as follows:
(i) It had an initial northward movement followed by north-northeastward moving
track.
(ii) It had a life period of nearly 45 hours.
(iii) It had a track length of 662 km.
(iv) Convection and hence the rainfall associated with the system was
pronounced over the northeastern Sector and to the left of the track did not
experience any heavy rainfall when the system moved inland.
IMD mobilised all its resources to track the system and regular warnings w.r.t. track,
intensity, crossing point & time, associated severe weather and adverse impacts &
suggested actions were issued to concerned central and state disaster management
agencies, print & electronic media and general public. Regular advisories were also
issued to WMO/ESCAP Panel member countries, including Bangladesh. Its genesis,
movement and associated adverse weather could be predicted with actionable
accuracy by IMD. The brief life history, associated weather and forecast performance
of IMD/RSMC, New Delhi are presented in following sections.
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4.4.2. Brief Life History:

The observed track of Depression over west-central BoB is presented in Fig.
4.4.1. The best track parameters of the system are presented in Table 4.4.1.

Fig. 4.4.1. Observed track of Depression over the Bay of Bengal (22-24 October, 2020)
Table 4.4.1: Best track positions and other parameters of the observed track of
Depression over the Bay of Bengal (22-24 October, 2020)

Date

22/10/2020

23/10/2020

24/10/2020

Estimated
Pressure
Centre lat. N/
Time
C.I.
drop at
long. 0 E
Grade
NO
the
(UTC)
.
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0300
18.7
87.0
1.5
20
3
D
0600
19.0
87.0
1.5
25
4
D
1200
19.7
87.3
1.5
25
4
D
1800
20.2
87.6
1.5
25
4
D
0000
21.2
88.2
1.5
25
4
D
0300
21.4
88.4
1.5
25
4
D
0600
21.7
88.5
1.5
25
4
D
Crossed West Bengal & adjoining Bangladesh coasts (near latitude 21.8°N &
longitude 88.5° E), between 0600 & 0700 UTC of 23rd October 2020.
998
0900
22.5
89.1
1.5
25
4
D
1000
1200
23.3
89.5
1.5
20
3
D
1000
1800
24.0
89.9
1.5
20
3
D
Weakened into well marked low pressure area over Central parts of
0000
Bangladesh.
0
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(hPa)
999
998
998
998
998
998
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4.4..3 Features observed through Satellites and Radar:

India Meteorological Department (IMD) maintained round the clock watch over
the north Indian Ocean and the development of the system was monitored since 14th
October, about 8 days prior to the formation of depression over northwest BoB and
adjoining westcentral BoB on 22nd October. The Depression was monitored with the
help of available satellite observations from INSAT 3D and 3DR, SCAT SAT, polar
orbiting satellites and available ships & buoy observations in the region. The system
was also monitored by Doppler Weather RADARs (DWRs) Paradip, Kolkata and
Agartala. Various numerical weather prediction models run by the Ministry of Earth
Sciences (MoES) institutions, models run by other Global centres and dynamicalstatistical models were utilized to predict the genesis, track, landfall and intensity of
the Depression. A digitized forecasting system of IMD was utilized for analysis and
comparison of various models’ guidance, decision making process and warning
products generation. The heavy rainfall and wind warning at district and
meteorological subdivision level along with expected impact, suggested actions and
fishermen warnings were issued by IMD well in advance to all concerned states,
media and stakeholders.
All through the system period, the convection was organized in a shear pattern and the
minimum Cloud Top Temperature reported had been minus 93ºC. Intensity of the system
remained to be T 1.5 over the Sea.
As per satellite imagery based on 0300 UTC of 22nd October, the convective clouds were
sheared to the northwest of the system center. Scattered low and medium clouds with
embedded intense to very intense convection lay over northwest and adjoining west-central
BoB and neighbourhood. As per satellite imagery based on 0000 UTC of 23rd October, the
convective clouds became sheared to the northeast of the system center, mainly under the
influence of upper level westerlies. Scattered low and medium clouds with embedded
intense to very intense convection lay over north BoB, coastal west Bengal and Bangladesh
in association with the system. As per satellite imagery based on 1200 UTC of 23rd
October, the system lay over coastal areas of south-west Bangladesh and neighborhood.
Center was not clearly defined in IR/visible imageries. Broken low/medium clouds with
embedded intense to very intense convection lay over north BoB, coastal west Bengal and
Bangladesh, Meghalaya, south Assam, Mizoram & Tripura in association with the system.

Fig. 4.4.2 a-d depicts the INSAT based cloud imageries. The radar imageries
from DWR Paradip, Kolkata and Agartala are presented in Fig. 4.4.3a to Fig 4.4.3c.
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22 OCT/0300 UTC

23 OCT/0300 UTC

22 OCT/0600 UTC

23 OCT/1200 UTC

22 OCT/1200 UTC

24 OCT/0300 UTC

Fig. 4.4.2a: INSAT-3D IR imageries during life cycle of Depression (22-24 October,
2020)
22 OCT/0300 UTC

23 OCT/0300 UTC

22 OCT/0600 UTC

23 OCT/1200 UTC

22 OCT/1200 UTC

24 OCT/0300 UTC

Fig. 4.4.2b: INSAT-3D cloud top brightness imageries during life cycle of Depression
(22-24 October, 2020)
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22 OCT/0300 UTC

23 OCT/0300 UTC

22 OCT/0600 UTC

23 OCT/1200 UTC

22 OCT/1200 UTC

24 OCT/0300 UTC

Fig. 4.4.2c: INSAT-3D enhanced colored imageries during life cycle of
Depression (22-24 October, 2020)
22 OCT/0600 UTC

23 OCT/0900 UTC

22 OCT/0900 UTC

23 OCT/0600 UTC

24 OCT/0600 UTC

24 OCT/0900 UTC

Fig. 4.4.2d: INSAT-3D visible imageries during life cycle of Depression (22-24
October, 2020)
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23 OCT/0212UTC

Fig 4.4.3a: Typical Max Z Radar imageries of DWR KOLKOTA during 23 October,
2020

23 OCT/0302UTC

23 OCT/2252UTC

24 OCT/0002UTC

Fig 2.6.3b: Typical Max Z Radar imageries of DWR PARADIP during 22-24 October,
2020

22 OCT/0602UTC

22 OCT/2132UTC

23 OCT/0632UTC

23 OCT/1032UTC

23 OCT/1142UTC

23 OCT/1832UTC

Fig 4.4.3c: Typical Max Z Radar imageries of DWR AGARTALA during 22-24
October, 2020
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4.4.4. Dynamical features
IMD GFS (T1534) analysis fields of mean sea level pressure (MSLP), winds at 10 m,
850, 500 and 200 hPa levels are presented in Fig. 4.4.4 (a) – 5(d).
At 0000 UTC of 21st October, it indicated a Depression over northern parts of westcentral BoB. The circulation was seen extending upto 500 hPa level. At 200 hPa level, an
anti-cyclone prevailed to the northeast of the system centre, indicating the likely
northeastward movement of the system. In general, the model simulated the system quite
well, with slight shift in the observed location.
At 0000 UTC of 22nd October, it indicated a Depression lying over northwest BoB. The
circulation was seen extending upto 500 hPa level, but with slight southward tilt. Also a
trough in mid-latitude westerlies was shown to be present to the west of the system, over
northwest India at 500 hPa. At 200 hPa level the anti-cyclone was located overhead the
system centre, providing upper level divergence. The system intensity at 0000 UTC
remained that of a Depression. Also the location was aptly simulated by the model.
At 0000 UTC of 23rd October, the model indicated the system as a Depression (with
slight intensification, as compared to the previous day) over northwest BoB, close to south
Bangladesh coast. The circulation was seen extending only upto 600 hPa level (Figure not
shown). The westerly trough at 500 hPa had moved further eastwards & was seen over
eastern India, to the west of the system. The anti-cyclone at 200 hPa level remained to be
overhead the system, though its vertical extension had diminished. The system as a
Depression lay close to Bangladesh coast.
At 0000 UTC of 24th October, the model located the system as a Low Pressure Area
centered over Bangladesh and adjoining Assam & Meghalaya. The circulation was seen
extending upto 850 hPa level. The westerly trough was seen over the system area at 500
hPa level. In reality, the system had crossed West Bengal & adjoining Bangladesh coasts
(near latitude 21.8°N & longitude 88.5° E), between 0600 & 0700 UTC of 23rd October 2020.
It maintained the intensity of Depression till the mid-night of 23rd October and subsequently
weakened into well marked low pressure area over Central parts of Bangladesh by 0000
UTC of 24th October.

Thus IMD GFS provided reliable guidance in forecasting the intensity & movement of
the system all through its life period.
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Fig. 4.4.4 (a): IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m,
850, 500 and 200 hPa levels based on 0000 UTC of 21st October 2020
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Fig. 4.4.4 (b): IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m,
850, 500 and 200 hPa levels based on 0000 UTC of 22nd October 2020
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Fig. 4.4.4 (c): IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m,
850, 500 and 200 hPa levels based on 0000 UTC of 23rd October 2020
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Fig. 4.4.4 (d): IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m,
850, 500 and 200 hPa levels based on 0000 UTC of 24th October 2020
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4.4.5. Realized Weather:

Realised rainfall in association with the system based on IMD-NCMRWF GPM merged
gauge rainfall data is depicted in Fig 4.4.5. It may be noted that the system caused heavy
rainfall at few places over coastal Odisha on 22nd, heavy to very heavy rainfall with extremely
heavy rainfall at a few places over coastal Bangladesh on 23rd and over Assam &
Meghalaya on 24th.

Fig. 4.4.5: Daily rainfall distribution based on merged gridded rainfall data of IMD/
NCMRWF during 19-25 October, 2020

Realized 24 hrs accumulated rainfall (≥7cm) ending at 0830 hrs IST of date during
the life cycle of the system is presented below:
(Rainfall distribution: Isolated places: upto 25%, A few places: 26-50%, Many places:
51-75%, Most places: 76-100% of total stations in the region;
Heavy rainfall: 64.5 – 115.5 mm, Very heavy rainfall: 115.6 – 204.4 mm, Extremely
heavy rainfall: 204.5 mm or more).
22nd October
Odisha: Paradip -7, Tihidi-7.
23rd October
Assam & Meghalaya: Mawsynram-13, Sohra-12, Sohra (RKM) -11, Bakulia-8
Nagaland- Manipur – Mizoram – Tripura: Sabroom-8, Lawngtlai-7
Odisha: Kendrapara-7
24th October
Assam & Meghalaya: Mawsynram-35, Sohra (RKM) – 30, Sohra -29, Shillong
C.S.O.-17, Nongstein-16, Shillong AWS-15, Barapani-13, Dharamtul-10, Kampur-10,
Williamnagar-7, Numaligarh-7, Bhaghmara-7.
Nagaland- Manipur – Mizoram – Tripura: Kailashahar Aero-9, Gandecherra-7,
Dharmanagar/ Panisagar-7, Sonamura-7, Udaipur-7.
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4.5 Very Severe Cyclonic Storm “GATI” over the Arabian Sea (21-24 November
2020)
4.5.1 Introduction
Very Severe Cyclonic Storm (VSCS) “GATI” originated from a low pressure
area formed over central parts of south Arabian Sea (AS) in the morning (0300 UTC) 19th
November. It lay as a well marked low pressure area over southwest AS & neighborhood
in the early morning (0000 UTC) 21st. It concentrated into a depression over the same
region in the midnight (1800 UTC) of 21st. Moving west-southwestwards, it explosively
intensified into a deep depression in the early morning (0000 UTC) of 22 nd, further into
the cyclonic storm “GATI” in the same morning (0300 UTC), into a severe cyclonic storm
in the noon (0600 UTC) and into very severe cyclonic storm in the afternoon (0900 UTC)
over southwest AS. It reached it’s peak intensity of 75 knots in the same evening (1200
UTC) over the southwest AS. Continuing to move westwards, it crossed Somalia coast
near latitude 10.45°N and longitude 51.10°E between 1400 and 1500 UTC of 22nd as a
very severe cyclonic storm with estimated wind speed of 130-140 kmph gusting to 155
kmph. Continuing to move nearly westwards, it weakened into a severe cyclonic storm in
the early hours (2100 UTC of 22nd) of 23rd, into a cyclonic storm in the early morning
(0000 UTC) and into a deep depression in the same noon (0600 UTC) over north
Somalia.
Thereafter, it moved west-northwestwards and emerged into Gulf of Aden in
the evening (1200 UTC) of 23rd. Continuing to move west-northwestwards, it weakened
into a depression in the early morning (0000 UTC) of 24th over Gulf of Aden and adjoining
north Somalia and into a well marked low pressure area in the noon (0600 UTC) of 24 th
over the same region. As per media reports, intense rainfall activity occurred over north
Somalia. More than 20 cm rainfall occurred during the period of a day against about 10
cm of annual rainfall over this region. The observed track of the system during 21 st to
24th November is presented in Fig. 4.5.1.

4.5.2 Salient Features:
The salient features of the system were as follows:
● GATI was the first very severe cyclonic storm (MSW≥64 KT) crossing Somalia
coast during satellite era as per the best track data available with IMD. However it
is the second severe cyclonic storm to cross Somalia after 1994. A severe
cyclonic storm crossed north Somalia coast during early hours of 20 th November
1994 with a wind speed of 101 kmph. Another cyclonic storm (MURJAN) crossed
Somalia coast on 26th October 2012. Cyclonic storms, Sagar (in 2018) & Pawan
(in 2019) respectively crossed Somalia coast in recent years. Thus though rare,
Somalia gets affected by the cyclones from Arabian Sea. Looking at the above
statistics, the frequency of cyclones hitting Somalia coast has increased in recent
years (2010 onwards).
● Yemen and Somalia also get affected by the cyclones moving into Gulf of Aden.
Like the case of cyclone, GATI.
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● GATI underwent explosive intensification with an increase in maximum sustained
wind speed by 45 knots in 12 hours during 0000 to 1200 UTC of 22nd.
● It moved very fast with a 6-hourly speed of about 20 kmph against the long period
average of 13.6 kmph for the period 1990-2013 for cyclonic storms over the
Arabian Sea. On 22nd November, it moved with a six hourly speed varying
between 36-50 kmph.
● It maintained the intensity of cyclonic storm for about 15 hours after crossing
Somalia coast.

Fig.4.5.1 Observed track of VSCS GATI (21-24 November, 2020) over the Arabian
Sea

Table 4.5.1: Best track positions and other parameters of the Very Severe Cyclonic
Storm “GATI” over the Arabian Sea during 21-24 November, 2020

Date

Time
(UTC)

Centre lat.0
N/ long. 0 E
.

21/11/2020

1800
0000
0300
0600
0900

11.2
11.1
10.7
10.4
10.4

22/11/2020

57.4
55.4
53.8
52.7
52.0

Estimate
d
C.I.
Central
NO
Pressure
(hPa)

1.5
2.0
2.5
3.0
4.0

1000
998
996
992
982
69

Estimated
Maximum
Sustained
Surface
Wind (kt)

Estimated
Pressure
drop at
the Centre
(hPa)

Grade

25
30
40
50
65

04
06
08
12
22

D
DD
CS
SCS
VSCS

1200

1500
1800
2100
0000
0300
0600
23/11/2020

1200
1800
0000
0300
24/11/2020

0600

10.4 51.5 4.5
976
75
26
VSCS
0
Crossed Somalia Coast near lat 10.45 N and long 51.10 E
between 1400 and 1500 UTC of 22nd Nov. with a maximum
sustained wind speed 75 kts gusting to 85 kts
10.4 51.0
976
75
26
VSCS
10.4 50.5
982
65
22
VSCS
10.4 50.1
986
60
18
SCS
10.5 50.0
994
45
10
CS
10.7 49.7
997
35
07
CS
10.9 49.2
998
30
06
DD
Emerged into Gulf of Aden as a Deep Depression around 1200
UTC of 23rd Nov.
11.3 48.5 2.0
999
30
05
DD
11.7 47.5 2.0
1000
30
05
DD
11.6 47.0 1.5
1001
25
04
D
11.6 46.8 1.5
1002
20
03
D
Weakened into a well-marked low-pressure area over the same
region at 0600UTC of 24th Nov.

4.5.3 Brief life history
4.5.3.1. Genesis
A low-pressure area formed over central parts of south Arabian Sea (AS) at 0300
UTC of 19th November. It lay as a well-marked low pressure area over southwest AS &
neighborhood at 0000 UTC of 21st. It concentrated into a depression over the same
region at 1800 UTC of 21st.
During 18th – 20th November, the convectively active regime of Madden Julian
Oscillation (MJO), represented mathematically by the MJO index, lay in Phase 2 (western
Indian Ocean) with amplitude more than 1. It shifted eastwards into Phase 3 (eastern
Indian Ocean) with amplitude close to 1, on 21st November, the day of formation of the
Depression. Thus, the MJO had favored the genesis of the system.
The Sea Surface Temperature (SST) was around 29-30°C over most parts of south
and east-central Arabian Sea (AS). It was slightly less (26-28°C) over west-central &
north AS.
High Tropical Cyclone Heat Potential (TCHP), (100-120 KJ/cm2) prevailed over
Comorin area and adjoining southwest BOB off south Sri Lanka coast and Kerala coast.
TCHP was around 60-80 KJ/cm2 over major parts of south AS except off north Somalia
coast. It was less than 50KJ/cm2 to the west of 68°E and north 11°N over the central &
north AS and 60 – 80 KJ/cm2 over remaining parts of east-central & northeast AS.
On 18th November, Positive relative vorticity (25-50x10-6s-1) prevailed over southeast
and adjoining southwest & west-central AS with vertical extension upto 200 hPa level.
Area of positive divergence (20-30x10-5s-1) prevailed over southeast AS to the southwest
of the potential genesis area. Area of positive convergence zone (05-10 x 10-5s-1)
prevailed over southeast AS to the southeast of this zone. The vertical wind shear (VWS)
has been moderate (10-15 KTS) over southeast and adjoining southwest & west-central
AS. The upper tropospheric ridge at 200 hPa ran along 15°N over the AS.
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On 19th November, Positive relative vorticity (25-50x10-6s-1) prevailed over southeast
and adjoining southwest & west-central AS with vertical extension upto 200 hPa level.
Area of positive divergence (30x10-5s-1) prevailed over southwest AS. Area of positive
convergence zone (05-10 x 10-5s-1) prevailed over central parts of south AS. The vertical
wind shear (VWS) was low to moderate (5-20 kts) over central parts of AS and adjoining
south AS. The upper tropospheric ridge at 200 hPa ran along 15°N over the AS.
On 20th November, Positive relative vorticity (25-50x10-6s-1) prevailed over central
parts of south AS and adjoining west-central AS with vertical extension upto 200 hPa
level. Area of positive divergence (5-20x10-5s-1) prevailed over west-central AS to the
northwest of the potential genesis area. Area of positive convergence zone (05-10 x 105 -1
s ) prevailed over central parts of south AS and adjoining central AS. The vertical wind
shear (VWS) was low to moderate (5-20 kts) over central parts of AS and adjoining south
AS. The upper tropospheric ridge at 200 hPa ran along 15°N over the AS.
On 21st November, two fragmented positive relative vorticity zones (25-50x10-6s-1)
prevailed over southwest AS and another (20-30x10-6s-1) prevailed over southwest &
adjoining southeast AS with vertical extension upto 500 hPa level. Two areas of positive
divergence (10x10-5s-1 & 20x10-5s-1) prevailed over southwest AS. Another divergence
zone of 30x10-5s-1 prevailed over southwest AS. Area of positive convergence zone (20 x
10-5s-1) prevailed over southwest AS. The vertical wind shear (VWS) was low to
moderate (5-20 kts) over central parts of AS and adjoining south AS. The upper
tropospheric ridge at 200 hPa ran along 15°N over the AS.
Thus, it may be concluded that, under the large scale convective environment,
other favourable dynamic & thermodynamic features like, a marginally high TCHP, Low
VWS and a vertically coupled low level convergence & upper level divergence zones led
to a steady build up of cyclonic vorticity over southwest Arabian Sea leading to the
formation of the Depression on 21st Night.
4.5.3.2. Intensification and movement
The intensification of VSCS GATI was explosive in nature, as the Depression,
while moving west-southwestwards, intensified into a deep depression by 0000 UTC of
22nd, further into the cyclonic storm “GATI” by 0300 UTC, into a severe cyclonic storm by
0600 UTC and into very severe cyclonic storm by 0900 UTC over southwest AS, all on
22nd November. It reached its peak intensity of 75 knots in the same evening (1200 UTC)
over southwest AS. Continuing to move westwards, it crossed Somalia coast between
1400 and 1500 UTC of 22nd as a very severe cyclonic storm. Continuing to move nearly
westwards, it weakened into a severe cyclonic storm by 2100 UTC of 22nd, into a cyclonic
storm by 0000 UTC of 23rd and into a deep depression by 0600 UTC over north Somalia.
Thereafter, it moved west-northwestwards and emerged into Gulf of Aden by 1200 UTC
of 23rd. Continuing to move west-northwestwards, it weakened into a depression by 0000
UTC of 24th over Gulf of Aden and adjoining north Somalia and into a well marked low
pressure area by 0600 UTC of 24th over the same region.
The environmental features which supported this type of rapid intensification and
movement are described below:
All through the life cycle, the MJO index lay in phase 3 with amplitude close to 1,
favouring convective environment over the Arabian Sea. Also the SST was around 2971

30°C over most parts of south and east-central Arabian Sea (AS). TCHP was around 6080 KJ/cm2 over major parts of south AS except off north Somalia coast.
At 1800 UTC of 21st November, Relative vorticity zone (100x10-6s-1) prevailed over south
Arabian Sea to the southwest of the system. An area of positive upper level divergence
20x10-5s-1 and an area of positive low level convergence zone (10 x 10-5s-1) prevailed to
the southwest of the system. The vertical wind shear (VWS) was low to moderate (10-15
kts) over and to the west of the system. The upper tropospheric ridge at 200 hPa ran
along 15°N.
At 0000 UTC of 22nd November, Relative vorticity zone (100x10-6s-1) prevailed around the
system. An area of positive divergence 20x10-5s-1 and an area of positive convergence
zone (10 x 10-5s-1) prevailed over and to the southwest of the system. The vertical wind
shear (VWS) was low to moderate (10-15 kts) over and to the west of the system. The
upper tropospheric ridge at 200 hPa ran along 15°N.
At 0300 UTC of 22nd November, Relative vorticity zone (100x10-6s-1) prevailed around the
system. An area of positive divergence 20x10 -5s-1 and area of positive convergence zone
(20 x 10-5s-1) prevailed around the system. The vertical wind shear (VWS) was low to
moderate (15-20 kts) over and to the west of the system. The upper tropospheric ridge at
200 hPa ran along 15°N.
At 0600 UTC of 22nd November, Relative vorticity zone (100x10-6s-1) prevailed around
the system. An area of positive divergence 30x10-5s-1 and area of positive convergence
zone (40 x 10-5s-1) prevailed around the system. The vertical wind shear (VWS) was low
to moderate (15-20 kts) over and to the west of the system. The upper tropospheric ridge
at 200 hPa ran along 15°N.
At 0900 UTC of 22nd November, Relative vorticity zone (100x10-6s-1) prevailed around the
system. An area of positive divergence 30x10 -5s-1 and area of positive convergence zone
(40 x 10-5s-1) prevailed around the system. The vertical wind shear (VWS) was low to
moderate (15-20 kts) over and to the west of the system. The upper tropospheric ridge at
200 hPa ran along 15°N.
The very severe cyclonic storm “GATI” crossed Somalia coast around 1500 UTC of 22 nd
November. At 2100 UTC of 22nd November, Relative vorticity zone (50x10-6s-1) prevailed
around the system. An area of positive divergence (10x10-5s-1) and another area of
divergence zone (05 x 10-5s-1) prevailed around the system. The vertical wind shear
(VWS) was low to moderate (15-20 kts) over and to the west of the system. The upper
tropospheric ridge at 200 hPa ran along 15°N.
At 0000 UTC of 23rd November, Relative vorticity zone (50x10-6s-1) prevailed around the
system. An area of positive convergence (10x10-5s-1) and area of divergence zone (05 x
10-5s-1) prevailed around the system. The vertical wind shear (VWS) was low to
moderate (15-20 kts) over and to the west of the system. The upper tropospheric ridge at
200 hPa ran along 15°N.
At 0600 UTC of 23rd November, Relative vorticity zone (50x10-6s-1) prevailed
around the system. An area of positive convergence (10x10-5s-1) and area of divergence
zone (20 x 10-5s-1) prevailed around the system. The vertical wind shear (VWS) was low
to moderate (15-20 kts) over and to the west of the system. The upper tropospheric ridge
at 200 hPa ran along 16°N. By this time, the system had weakened into a well marked
low pressure area over Gulf of Aden and adjoining north Somalia.
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Apart from the large scale convective environment provided by the favourable phase
of MJO, sufficiently warm SST & TCHP, low level convergence associated with the easterly
wave regime, low VWS & enhanced upper level divergence could have aided the
anomalously rapid intensification. Its near westward movement was facilitated by the easterly
winds to the south of the sub-tropical Ridge axis.
The Total Precipitable Water vapour (TPW) imageries during 21-24 Nov. 2020 are
presented in Fig.4.5.2. These imageries indicate continuous warm and moist air advection
from the near equatorial belt of Inter Tropical convergence Zone across the southeast sector
of the system into its core till the night of 22nd November, during the period of its rapid
intensification. However, as the system approached coast, there was land interaction and
moisture supply also reduced relatively as evident from TPW imageries on 23rd and 24th Nov.
The TPW image also indicates relatively cold air advection from Somalia on 23rd and 24th
Nov. helping in weakening of the system.

21 NOV/1930 UTC

22 NOV/1330 UTC

23 NOV/0730 UTC

22 NOV/0130 UTC

22 NOV/1930 UTC

23 NOV/1930 UTC

22 NOV/0730 UTC

23 NOV/0130 UTC

24 NOV/0130 UTC

Fig. 4.5.2: Total Precipitable Water vapour (TPW) imageries of VSCS GATI during
21-24 November, 2020
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The wind speed in middle and deep layer around the system centre is presented in Fig.
4.5.3. low to moderate easterly shear (around 15 knots) prevailed during the genesis &
mature phase of the system which gradually increased and became High westerly shear
during the dissipation stage.

Fig.4.5.3 Wind shear and wind speed in the middle and deep layer around the
system VSCS GATI during 21-24 November, 2020
Fig.4.5.3, also indicates that from the genesis stage, the mean deep layer winds between
200-850 hPa levels steered the system initially westwards till 15 UTC of 22nd Nov. and
west-northwestwards subsequently.
4.5.3.3 Maximum Sustained Surface Wind speed and estimated central pressure
The lowest estimated central pressure and the maximum sustained wind speed
are presented in Fig.4.5.4a. There was rapid fall in pressure during the period 1800 UTC
of 21st to 1200 UTC of 22nd. The lowest estimated central pressure had been 976 hPa
during at 1200 UTC of 22nd November. The estimated maximum sustained surface wind
speed (MSW) was 75 at 1200 UTC of 22nd with pressure drop of 26 hPa. The pressure
rapidly increased during 1200 UTC of 22nd to 0000 UTC of 23rd. At the time of landfall,
the ECP was 976 hPa and MSW was 75 knots (very severe cyclonic storm) gusting to 85
kts.
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(a)

(b)

Fig.4.5.4. (a) Maximum sustained surface winds (kts) & (b) Estimated Central
Pressure and (b) Mean Translational Speed during life cycle of VSCS
GATI

4.5.3.4

Translational speed & direction of movement

The twelve hourly movement of VSCS GATI is presented in Fig.4.5.4b. The 12 hour
average translational speed of the cyclone was about 19.5 kmph against the normal
speed of 19.3 kmph for VSCS category over AS during post monsoon season. During
initial stages of it’s development from 1800 UTC of 21st to 0600 UTC of 22nd, it moved
very fast with an average speed of 35-45 kmph. The east-northeasterly winds in the
upper level contributed to this faster movement of the system. The mean wind speed and
direction in the deep layer between 850-200 hPa level and the middle layer between 850500 hPa level is presented in Fig.4.5.3.
4.5.4 Monitoring of VSCS, „GATI‟
India Meteorological Department (IMD) maintained round the clock watch over the north
Indian Ocean and the cyclone was monitored since 12 th November, about 10 days prior
to the formation of depression over southwest AS on 22 nd. The cyclone was mainly
monitored with the help of available satellite observations from INSAT 3D and 3DR,
SCAT SAT, polar orbiting satellites and available ships & buoy observations in the
region. Various numerical weather prediction models run by Ministry of Earth Sciences
(MoES) institutions (IMD, IITM, NCMRWF, INCOIS), global models and dynamicalstatistical models were utilized to predict the genesis, track, landfall and intensity of the
cyclone. A digitized forecasting system of IMD was utilized for analysis and comparison
of various models’ guidance, decision making process and warning products’ generation.
4.5.4.1 Features observed through satellite
Satellite monitoring of the system was mainly done by using half hourly INSAT-3D
and 3DR imageries. Satellite imageries of international geostationary satellites Meteosat8 & MTSAT and microwave & high-resolution images of polar orbiting satellites DMSP,
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NOAA series, TRMM, Metops were also considered. Typical
INSAT-3D
visible/IR
imageries, enhanced colored imageries and cloud top brightness temperature imageries
are presented in Fig.4.5.5. The system showed curved band pattern during genesis and
growth stage upto the intensity of CS. It had central dense overcast (CDO) pattern during
SCS stage. It showed sheared pattern after landfall.
At 0000 UTC of 22.11.2020 as per satellite imagery, the intensity of the system
was T 2.0. Broken low and medium clouds with embedded intense to very intense
convection lay over southwest & adjoining west-central Arabian Sea between latitude
7.50N & 12.50N and longitude 50.50E & 57.5 0E in association with the system. The
minimum cloud top temperature has been (Minus) 930C.

21/1800UTC

23/0600UTC

22/0600UTC

23/1200UTC

22/1200UTC

24/0600UTC

Fig.4.5.5(a): INSAT-3D IR1 imageries during life cycle of VSCS GATI (21 NOV-24
NOV, 2020)

At 0300 UTC of 22.11.2020 as per satellite imagery, the intensity of the system
was T 2.5. It showed curved band pattern with spiral banding of 0.6. Maximum
convection lay in the southern sector of vortex. Broken low and medium clouds with
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embedded intense to very intense convection lay over southwest & adjoining west-central
Arabian Sea between latitude 80N & 120N and longitude 49.50E & 55.50E in association
with the system. The minimum cloud top temperature has been (Minus) 930C.
At 0600 UTC of 22.11.2020 as per satellite imagery, the intensity of the system
was T 3.0. It showed curved band pattern with spiral banding of 0.75. Satellite imagery
indicated rapid organization. Maximum convection lay in the southern sector of vortex.
Broken low and medium clouds with embedded intense to very intense convection lay
over southwest & adjoining west-central Arabian Sea between latitude 8 0N & 120N and
longitude 49.50E & 55.50E in association with the system. The minimum cloud top
temperature has been (Minus) 930C.

21/1800UTC

22/0600UTC

23/0600UTC

23/1200UT
C

22/1200UTC

24/0600UT
C

Fig. 4.5.5(b): INSAT-3D CTBT imageries during life cycle of VSCS GATI (21 NOV-24
NOV, 2020)
At 0900 UTC of 22.11.2020. as per satellite imagery, the intensity of the system
was T 4.0. It showed eye pattern with irregular eye. Spiral band had entered into the land
indicating interaction of the system with land surface. Maximum convection lay in the
southern sector of vortex. Broken low and medium clouds with embedded intense to very
intense convection lay over southwest & adjoining west-central Arabian Sea between
latitude 8 0N & 120N and longitude 49.50E & 55.50E in association with the system. The
minimum cloud top temperature was -930C
At 1200 UTC of 22.11.2020 as per satellite imagery, the intensity of the system was T
4.5. It showed eye pattern with rugged eye and eye temperature was -37.0 Deg C. Spiral
band had entered into the land indicating interaction of the system with land surface.
Maximum convection lay in the southern sector of the vortex. Broken low and medium
clouds with embedded intense to very intense convection lay over southwest & adjoining
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west-central Arabian Sea between latitude 8.0º N & 12.0º N and longitude 49.50E &
55.50E in association with the system.

21/1800UTC

23/0600UTC

22/0600UTC

23/1200UTC

22/1200UTC

24/0600UTC

Fig. 4.5.5(c) : INSAT-3D MER_MP imageries during life cycle of VSCS GATI (21
NOV-24 NOV, 2020)

21/0600UT
C

23/0600UT
C

22/0600UT
C

23/0900UT
C

22/0900UT
C

24/0600UT
C

Fig. 4.5.5(d): INSAT-3D Visible imageries during life cycle of VSCS GATI (21 NOV24 NOV, 2020)
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21/1800UTC

23/0600UTC

22/0600UTC

23/1200UTC

22/1200UTC

24/0600UTC

Fig. 4.5.5(e): INSAT-3D Water Vapour imageries during life cycle of VSCS GATI (2124 NOV, 2020)
At 2100 UTC of 22.11.2020, as per satellite imagery, associated broken low and
medium clouds with embedded moderate to intense convection lay over north Somalia
and southwest Arabian Sea between latitude 8.5 0N & 12.5 0N and longitude 40.00E &
50.50E in association with the system. Minimum cloud top temperature is - 62.00C
At 0000 UTC of 23.11.2020 as per satellite imagery, associated broken low and
medium clouds with embedded moderate to intense convection lay over north Somalia
and southwest Arabian Sea between latitude 8.5 0N & 12.5 0N and longitude 44.00E &
50.50E in association with the system. Minimum cloud top temperature was - 62.00C
At 0600 UTC of 23.11.2020, as per satellite imagery, associated broken low and
medium clouds with embedded moderate to intense convection lay over north Somalia
coast and adjoining Gulf of Aden. Minimum cloud top temperature was -80.00C.
At 0000 UTC of 24.11.2020 as per satellite imagery, intensity was T1.5.
Convective clouds had sheared away to the north-west of the system. Associated
scattered low and medium clouds with embedded intense to very intense convection lay
over north Somalia and adjoining Gulf of Aden and neighbourhood. Minimum cloud top
temperature was -75.00C.
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21 NOV/0600 UTC

21 NOV/1800 UTC

22 NOV/0600 UTC

Fig. 4.5.5(f): ASCAT imageries during life cycle of VSCS GATI (21-24 NOV, 2020)

22 NOV/0027 UTC

22 NOV/1223 UTC

23 NOV/0155 UTC

23 NOV/0059 UTC

24 NOV/0124 UTC

25 NOV/0129 UTC

Fig. 4.5.5(g): Microwave imageries during life cycle of VSCS GATI (21-24 NOV,
2020)
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4.4.5. Dynamical features
IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m, 850, 500 and 200
hPa levels during 21st -24th November are presented in Fig.4.5.6. (The forecast fields are
not shown). The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of
21st November, 2020 indicated presence of a Well Marked Low (WML) over south AS on
21st. Forecasts were indicating its slight westward movement and weakening in to a Low
Pressure Area (LPA) over southwest AS on 23rd, persistence as LPA over southwest AS
off Somalia coast on 24th and weakening on 25th.

Fig. 4.5.6(a): IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m, 850,
500 and 200 hPa levels based on 0000 UTC of 21st November 2020
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The analysis of IMD-GFS T-1534 model based on 0000 UTC of 22nd November, 2020
indicated presence of a CS over southwest AS on 22nd. The forecast fields indicated its
slight westward movement and weakening into a D over southwest AS off north Somalia
coast on 23rd and weakening on 24th.

Fig. 4.5.6(b): IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m, 850,
500 and 200 hPa levels based on 0000 UTC of 22nd November 2020
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The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 23rd November,
2020 indicated an LPA over north Somalia, though the system lay as a CS over north
Somalia.

Fig. 4.5.6(c): IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m, 850,
500 and 200 hPa levels based on 0000 UTC of 23rd November 2020
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The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 24th
November, 2020 indicated a feeble LPA over Gulf of Aden. At that time, the system lay
as a depression over Gulf of Aden.

Fig. 4.5.6 (d): IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m, 850,
500 and 200 hPa levels based on 0000 UTC of 24th November 2020
Thus, IMS GFS couldn’t capture the intensity of system correctly. Movement was
correctly picked by the model.
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4.5.6.1 Realized Weather:
Rainfall associated with VSCS GATI based on IMD-NCMRWF GPM merged gauge
rainfall data is depicted in Fig.4.5.7. It indicates heavy rainfall (7-12 cm) over Socotra
Islands on 22nd, heavy to very heavy rainfall (7-19 cm) at many places over northeast
Somalia with extremely heavy falls (≥20 cm) at a few places on 23rd November,
extremely heavy rainfall over Gulf of Aden and adjoining north Somalia on 24 th
November.

Fig.4.5.7: IMD-NCMRWF GPM merged gauge rainfall during 20th Nov- 27th Nov and 7
days average rainfall (cm/day)
4.5.6.2 Wind
The system crossed north Somalia coast with a maximum sustained wind speed
75 kts gusting to 85 kts.
4.5.6.3 Realized storm surge:
No records are available.
4.4.7 Damage due to VSCS GATI
Very Severe Cyclonic Storm GATI was the strongest tropical cyclone on record to
make landfall in Somalia, and one of few tropical cyclones to do so in the country. GATI
caused heavy rainfall over Somalia, peaking at 128 mm in Bosaso. An estimated 10,000
animals were killed by Gati in Ufeyn. The storm killed at least 9 people and displaced
approximately 42,000 others in the country and caused millions of dollars in damages.
Minor impacts were also observed on the Yemeni island of Socotra and the Ethiopian
Highlands. A UN report said, “according to estimates compiled by Puntland authorities,
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the cyclone has affected about 180,000 people including fishermen, pastoralists, farmers,
traders and other vulnerable groups, such as refugees and IDPs (internally displaced
persons).”

a)

b)

c)

d)

e)

f)

Fig. 4.5.8(a) A house damaged by Cyclone Gati in Xaafuun district. (source: OCHA report dated
25 Nov.).(b) Damaged houses (source: https://www.aa.com.tr, dated 25 Nov.). (c) Fallen
electric pole (source: from a twitter user ) . (d) Flood in Puntland’s Bari region in Somalia
(source : https://newscentral.africa ,dated 25 Nov.) . (e) Gati battered Puntland coastal

areas (source: https://guguddetv.com/ dated 23 Nov.) .(f) Flood havoc in the coastal town of
Bosaso in northern Somalia (source: https://www.myanmaritv.com/ dated 24 Nov.)
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4.6. Very Severe Cyclonic Storm “NIVAR” over the Bay of Bengal (22 nd -27th
November 2020)
4.6.1 Introduction
 A Low Pressure Area (LPA) formed over Equatorial Indian Ocean (EIO) and
adjoining central parts of south Bay of Bengal (BoB) on 21st November.
 It lay as a Well Marked Low Pressure Area (WML) over southwest & adjoining
southeast Bay of Bengal on 22nd November.
 It concentrated into a depression over the same region in the early hours (0230
hrs IST / 2100 UTC of 22nd) of 23rd November.
 Moving west-northwestwards, it intensified into a deep depression in the evening
of 23rd and further into the cyclonic storm “NIVAR” in the early morning (0530 hrs
IST / 0000 UTC) of 24th over southwest BoB.
 Continuing to move west-northwestwards, it further intensified into a severe
cyclonic storm in the midnight (2330 hrs IST / 1800 UTC) of 24th and into a very
severe cyclonic storm in the afternoon (1430 hrs IST / 0900 UTC) of 25th.
 Moving further northwestwards, it crossed Tamilnadu & Puducherry coasts near
Puducherry (near lat. 12.1°N and long. 79.9°E) during 2330 IST of 25th to 0230
IST of 26th as a very severe cyclonic storm with estimated wind speed of 120
kmph gusting to 135 kmph.
 Continuing to move northwestwards, it weakened into a severe cyclonic storm in
the early morning hours (0230 hrs IST) of 26th.
 Thereafter, it moved north-northwestwards and weakened into a cyclonic storm in
the morning (0830 hrs IST / 0300 UTC) of 26th November, 2020 over north coastal
Tamilnadu.
 Thereafter, it started re-curving north-northeastwards and weakened into a deep
depression in the afternoon (1430 hrs IST) of 26th over south Rayalaseema, into a
depression in the same midnight (2330 hrs IST) over south coastal Andhra
Pradesh.
 Thereafter, it weakened into a well marked low pressure area over south coastal
Andhra Pradesh and adjoining westcentral BoB in the early morning (0000 UTC)
of 27th November.
 Under the influence of this system, intense rainfall activity occurred over north
Tamil Nadu & Puducherry, Rayalaseema and south coastal Andhra Pradesh.
Heavy to very heavy rainfall occurred at a few places and isolated extremely
heavy rainfall (≥ 20 cm) occurred over north Tamilnadu, Puducherry on 24 th, 25th &
26th and over Rayalaseema & south coastal AP on 25th and 26th.
 The observed track of the system during 22nd to 27th November is presented in
Fig. 4.6.1.
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Fig.4.6.1: Observed track of very severe cyclonic storm "NIVAR" over Bay of
Bengal
4.6.2. Monitoring of "NIVAR”
India Meteorological Department (IMD) maintained round the clock watch over the north
Indian Ocean and the cyclone was monitored since 5th November, about 16 days prior to
the formation of low pressure area over equatorial Indian Ocean and adjoining central
parts of south BoB on 21st November and 18 days prior to the formation of depression
over central parts of south BoB on 23rd. The cyclone was monitored with the help of
available satellite observations from INSAT 3D and 3DR, SCAT SAT, polar orbiting
satellites and available ships & buoy observations in the region. The system was also
monitored by Doppler Weather RADARs (DWR) Chennai, Karaikal and Sriharikota.
Various numerical weather prediction models run by Ministry of Earth Sciences (MoES)
institutions (IMD, IITM, NCMRWF, INCOIS), global models and dynamical-statistical
models were utilized to predict the genesis, track, landfall and intensity of the cyclone. A
digitized forecasting system of IMD was utilized for analysis and comparison of various
models’ guidance, decision making process and warning products generation. Typical
satellite and radar imageries are presented in Fig. 4.6.2.
DWR Chennai imagery based
on 1859 UTC of 25th Nov.

INSAT-3D imagery based on
1830 UTC of 25th Nov.

Fig. 4.6.2: Typical satellite and radar imageries from DWR Chennai of VSCS
"NIVAR"
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Table 4.6.1: Best track positions and other parameters of the Very Super Cyclonic
Storm, „NIVAR‟ over the Arabian Sea during 22 Nov- 26 Nov, 2020
Date

22/11/2020

23/11/2020

24/11/2020

25/11/2020

26/11/2020
27/11/2020

Time Centre lat.0 N/
(UTC)
long. 0 E

C.I.
NO.

Estimated
Central
Pressure
(hPa)

2100
0000
0300
0600
1200
1800
0000
0300
0600
0900
1200
1500
1800
2100
0000
0300
0600
0900
1200
1500
1800

1.5
1.5
1.5
1.5
2.0
2.0
2.5
2.5
2.5
3.0
3.0
3.0
3.5
3.5
3.5
3.5
3.5
4.0
4.0
4.0
4.0

1002
1002
1002
1001
999
998
997
997
994
994
994
994
992
988
986
986
986
982
982
982
982

2100
0000
0300
0600
0900
1200
1800
0000

8.5
9.3
9.5
9.6
9.8
10.0
10.0
10.0
10.0
10.0
10.1
10.1
10.2
10.3
10.5
10.7
11.0
11.2
11.4
11.7
12.0

85.3
84.5
84.2
84.0
83.6
83.3
83.0
83.0
82.7
82.6
82.5
82.4
82.3
82.2
82.0
81.7
81.3
81.0
80.7
80.4
80.1

Estimated
Maximum
Sustained
Surface
Wind (kt)
25
25
25
25
30
30
35
35
40
45
45
45
50
55
60
60
60
65
65
65
65

Estimated
Pressure
drop at the
Centre
(hPa)
3
3
3
4
5
6
7
7
8
10
10
10
12
16
18
18
18
22
22
22
22

Grade

D
D
D
D
DD
DD
CS
CS
CS
CS
CS
CS
SCS
SCS
SCS
SCS
SCS
VSCS
VSCS
VSCS
VSCS
Crossed Tamilnadu and Puducherry coasts near Puducherry (near Lat
12.10N and Log 79.90 E) during 1800 – 2100 UTC of 25th.
12.1
79.9
986
60
18
SCS
12.3
79.7
992
50
12
SCS
12.6
79.4
996
40
8
CS
12.9
79.3
998
30
6
CS
13.3
79.3
999
30
5
DD
13.6
79.4
1000
30
5
DD
14.0
79.6
1002
20
3
D
Weakened into a Well-Marked Low Pressure Area over south coastal
Andhra Pradesh and adjoining westcentral Bay of Bengal.

4.6.3. Brief life history
4.6.3.1. Genesis, intensification and movement
A Low Pressure Area (LPA) formed over Equatorial Indian Ocean (EIO) and
adjoining central parts of south Bay of Bengal (BoB) on 21 st November. On 21st, the
Madden Julian Oscillation (MJO) index lay in phase 3 with amplitude equal to 1. SST was
around 29-30°C over most parts of Bay of Bengal (BOB). High tropical cyclone heat
potential (TCHP) (120-140 KJ/cm2) prevailed in the near equatorial belt of and adjoining
south BOB & Sumatra coast. Higher TCHP (120-140 KJ/cm2) also prevailed off Myanmar
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coast and north Andhra Pradesh coast (India). TCHP was 60-80 KJ/cm2 over remaining
parts of BOB and Andaman Sea. Considering the environmental conditions over BOB,
positive relative vorticity (20-50x10-6s-1) prevailed over equatorial Indian Ocean &
adjoining central parts of south BOB with vertical extension upto 500 hPa level. Area of
positive divergence (30x10-5s-1) prevailed over equatorial Indian Ocean & adjoining
central parts of south BOB. Area of positive convergence zone (05-10 x 10-5s-1) prevailed
over the same region. The vertical wind shear (VWS) was moderate (10-20 kts) over
south and adjoining central BOB. The upper tropospheric ridge at 200 hPa ran along
11.5°N over the BOB.
It lay as a Well Marked Low Pressure Area (WML) over southwest & adjoining
southeast Bay of Bengal on 22nd November. At 0300 UTC of 22nd November , similar Sea
conditions prevailed. Considering the environmental conditions over BOB, positive
relative vorticity (25-50x10-6s-1) prevailed over the system area over central parts of south
BOB with vertical extension upto 500 hPa level. Area of positive upper level divergence
(40x10-5s-1) prevailed to the southwest of the system area over central parts of south
BOB. Area of positive low level convergence zone (10-20 x 20-5s-1) prevailed over the
same area. The vertical wind shear (VWS) was low (05-10 kts) over south and adjoining
central BOB. The upper tropospheric ridge at 200 hPa ran along 11.5°N over the BOB.
At 2100 UTC of 22nd November, the system intensified into a depression. Similar
Sea conditions prevailed. Positive relative vorticity (150x10-6s-1) prevailed to the south of
the system area over central parts of south BOB with vertical extension upto 500 hPa
level. Area of positive divergence (40x10-5s-1) prevailed over the system area over
southwest BOB. Area of positive convergence zone (30 x 20 -5s-1) prevailed over the
same area. The vertical wind shear (VWS) was low (05-10 kts) over south and adjoining
central BOB. The upper tropospheric ridge at 200 hPa ran along 11.5°N over the BOB.
At 1200 UTC of 23rd November, it further intensified into a deep depression.
Similar Sea conditions prevailed. Positive relative vorticity (150x10-6s-1) prevailed over
the south of the system area over central parts of south BOB with vertical extension upto
300 hPa level. Area of positive divergence (30x10-5s-1) prevailed over the system area
over southwest BOB. Area of positive convergence zone (20 x 20 -5s-1) prevailed over the
same area. The vertical wind shear (VWS) was low (05-15 kts) over south and adjoining
central BOB. The upper tropospheric ridge at 200 hPa ran along 13.5°N over the BOB.
At 0000 UTC of 24th November, it intensified into the cyclonic storm “NIVAR”.
Similar Sea and MJO conditions prevailed. Lower level positive relative vorticity (200x106 -1
s ) prevailed around system centre. Upper level positive divergence of 40x10 -5s-1
prevailed around the system centre. The lower level positive convergence was 30 x 20 -5s1
around system centre. The vertical wind shear (VWS) was low (05-15 kts) over the
region. The sub-tropospheric ridge at upper and middle tropospheric levels ran along
13.0°N over the BOB with an anti-cyclonic circulation to the northeast of system centre.
The system lay in the southern periphery of the above ridge. As a result, it was moving
west northwestwards. It was expected to be steered by the above ridge resulting in westnorthwestward movement for next 12 hrs followed by northwestward movement. The
above environmental conditions were favouring further intensification of the system
during next 24 hrs into a severe cyclonic storm.
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At 1800 UTC of 24th November, the system intensified into a severe cyclonic
storm. SST was around 29-30°C over southwest Bay of Bengal (BOB). The tropical
cyclone heat potential was about 80-100 KJ/cm2 over southwest BOB. Lower level
positive relative vorticity (200x10-6s-1) prevailed to the southwest of system centre. Upper
level positive divergence of 40x10-5s-1 prevailed to the southwest of the system centre.
The lower level positive convergence was 20 x 20 -5s-1 around southwest sector of the
system. The vertical wind shear (VWS) was low (05-15 kts) over the region. The upper
tropospheric ridge at upper and middle tropospheric levels ran along 13.0°N over the
BOB with an anti-cyclonic circulation to the northeast of system centre. The system lay in
the southern periphery of the above ridge. As a result, the system was moving initially
west northwestwards. It was expected to be steered by the above ridge resulting in
northwestward movement thereafter. The above environmental conditions were
favourable for further intensification of the system into a very severe cyclonic storm
during the subsequent 12 hours.
At 0900 UTC of 25th November, the system intensified into a very severe cyclonic
storm. SST was around 29-30°C over southwest Bay of Bengal (BOB). The tropical
cyclone heat potential was about 80-100 KJ/cm2 over southwest BOB. Lower level
positive relative vorticity (250x10-6s-1) prevailed around the system centre. Upper level
positive divergence of 40x10-5s-1 prevailed to the northwest of the system centre. The
lower level positive convergence was 20 x 10-5s-1 to the south of the system center. The
vertical wind shear (VWS) was low (10-15 kts) over the region. The upper tropospheric
ridge at upper and middle tropospheric levels shifted north and ran along 14.0°N over the
BOB with an anti-cyclonic circulation to the northeast of system centre. The system lay in
the southern periphery of the above ridge. As a result, the system was moving
northwestward towards Tamilnadu coast. The above environmental conditions were
favourable for the system to remain as a very severe cyclonic storm during subsequent
12 hours.
The system crossed Tamilnadu & Puducherry coasts near Puducherry (near lat.
12.1°N and long. 79.9°E) during 2330 IST of 25th to 0230 IST of 26th as a very severe
cyclonic storm with estimated wind speed of 120 kmph gusting to 135 kmph.
At 2100 UTC of 25th November, it weakened into a severe cyclonic storm. Lower
level positive relative vorticity (250x10-6s-1) prevailed around the system centre. Upper
level positive divergence of 40x10-5s-1 prevailed to the north of the system centre. The
lower level positive convergence was 40 x 10-5s-1 to the south of system center. The
vertical wind shear (VWS) was low (10-15 kts) over the region.
At 0300 UTC of 26th November, it further weakened into a cyclonic storm. Lower
level positive relative vorticity decreased and was about 200x10 -6s-1 to the southeast of
the system centre. Upper level positive divergence of 40x10 -5s-1 prevailed to the
northeast of the system centre. The lower level positive convergence 40 x 10 -5s-1
prevailed to the northeast of system center. The vertical wind shear (VWS) was low (1015 kts) over the southern peninsular region and along the expected track.
At 0900 UTC of 26th November, it weakened into a deep depression. Lower level
positive relative vorticity decreased and was about 200x10 -6s-1 to the southeast of the
system centre. Upper level positive divergence of 40x10 -5s-1 prevailed to the northeast of
the system centre. The lower level positive convergence 40 x 10 -5s-1 prevailed to the
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northeast of system center. The vertical wind shear (VWS) was low (10-15 kts) over the
southern peninsular region and along the expected track.
Similar unfavourable environment continued and the system weakened into a
depression at 1800 UTC of 26th and into a well marked low pressure area at 0000 UTC of
27th November. Typical total precipitable water vapour imagery during life cycle of NIVAR
are presented in Fig.4.6.3. Un-hindered convergence of warm & moist air from the near
equatorial belt may be noticed until the night of 25th November.

23 Nov/1340UTC

23 Nov/2230UTC

24 Nov/1040 UTC

25 Nov/1940 UTC

26 Nov/0735 UTC

26 Nov/1630 UTC

26 Nov/2225 UTC

27 Nov/0140 UTC

Fig. 4.6.3: Total Precipitable Water (TPW) imageries during VSCS NIVAR during
22nd -27th November 2020
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The wind speed in middle and deep layer around the system centre is presented in Fig.
4.6.4. The wind shear around the system between 200 & 850 hPa levels remained low till
26th November and thereafter, it became moderate. The mean wind speed in the deep
layer was low (05 kts) till 26th and thereafter, it increased becoming 10 kts.

Fig. 4.6.4: Mean wind speed and shear in deep (850-200 hPa) and middle (500-850
hPa) layers
4.6.3.2. Maximum Sustained Surface Wind speed and estimated central pressure
There was gradual increase in intensity during the period 0000 UTC of 23 rd
November to 1200 UTC of 25th November. The system reached it’s peak intensity of 65
knots at 1200 UTC of till 1800 UTC of 25th November. Thereafter, it weakened rapidly.
The minimum estimated central pressure of 982 hPa was observed during 1200 UTC to
1800 UTC of 25th November. The lowest estimated central pressure and the maximum
sustained wind speed are presented in Fig. 4.6.5 a.
.
(a)
(b)

Fig. 4.6.5. (a) Maximum sustained surface winds (kts) & Estimated Central Pressure
and (b) Translational speed & direction of movement
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4.6.3.3. Translational speed & direction of movement
The six hourly movement of VSCS NIVAR is presented in Fig. 4.6.5 b. The 12
hourly average translational speed of VSCS NIVAR was about 8.9 kmph against the
normal speed of 15.0 kmph for VSCS category over BoB during post monsoon season.
The system moved nearly northwestwards till 0000 UTC of 26th November. Thereafter, it
recurved north-northeastwards. The mean wind speed and direction in the deep layer
between 850-200 hPa level and the middle layer between 850-500 hPa level is presented
in Fig. 4.6.4.
4.6.4. Features observed through satellite and Radar
4.6.4.1. Features observed through satellite

Satellite monitoring of the system was mainly done by using half hourly INSAT-3D
and 3DR imageries. Satellite imageries of international geostationary satellites Meteosat8 & MTSAT and microwave & high resolution images of polar orbiting satellites DMSP,
NOAA series, Metops were also considered. Typical INSAT-3D visible/IR imageries,
enhanced colored imageries and cloud top brightness temperature imageries are
presented in Fig. 4.6.6.
At 2100 UTC of 22nd November, the vortex associated with this system lay over
central parts of south Bay of Bengal centered 8.6 0N/85.20E. And intensity is increase
T1.5/1.5. Broken low and medium clouds with embedded intense to very intense
convection lay over south Bay of Bengal, between latitude 8.0 0N & 12.00N and longitude
82.00E & 89.00E in association with the system. Minimum cloud top temperature is 93.00C.
At 1200 UTC of 23rd November, the vortex associated with this system lay over
central parts of south Bay of Bengal centered 9.7 0N/83.70E. And intensity was T2.0/2.0.
Shear pattern. Broken low and medium clouds with embedded intense to very intense
convection lay over south Bay of Bengal, between latitude 9.0 0N & 12.50N and longitude
80.00E & 84.00E in association with the system. Minimum cloud top temperature is 80.00C.
At 0000 UTC of 24th November, the intensity was T2.5. Associated scattered to
broken low and medium clouds with embedded intense to very intense convection lay
over south and adjoining central Bay of Bengal, between latitude 8.0 0N & 14.00N and
longitude 79.00E & 84.00E in association with the system. Minimum cloud top
temperature is -93.00C.
At 1800 UTC of 24th November, the intensity was T3.5 associated scattered to
broken low and medium clouds with embedded intense to very intense convection lay
over south west and adjoining west central Bay of Bengal, between latitude 8.5 0N &
14.00N and longitude 80.00E & 86.00E in association with the system. Minimum cloud top
temperature is -93.00C.
At 0900 UTC of 25th November the intensity was T4.0 with CDO pattern.
Associated broken low and medium clouds with embedded intense to very intense
convection lay over southwest and adjoining westcentral Bay of Bengal, between latitude
9.00N & 15.00N and longitude 80.00E & 85.00E in association with the system. Minimum
cloud top temperature is -93.00C.
At 2100 UTC of 25th November the intensity was T4.0 with CDO pattern.
Associated broken low and medium clouds with embedded intense to very intense
convection lay over southwest and adjoining westcentral Bay of Bengal, between latitude
11.00N & 13.00N and longitude 79.00E & 80.50E in association with the system. Minimum
cloud top temperature is -93.00C.
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At 0300 UTC of 26th November broken low and medium clouds with embedded
intense to very intense convection lay over Tamilnadu, south coastal Andhra Pradesh,
Rayalaseema, south interior Karnataka and over westcentral southwest Bay of Bengal
between latitude 10.00N & 16.00N and longitude 80.00E & 82.50E in association with the
system. Minimum cloud top temperature is -87.00C.
At 0900 UTC of 26th November broken low and medium clouds with embedded
intense to very intense convection lay over north Tamilnadu, south coastal Andhra
Pradesh, Rayalaseema, south interior Karnataka and over westcentral southwest Bay of
Bengal between latitude 11.00N & 16.00N and longitude 80.00E & 83.00E in association
with the system. Minimum cloud top temperature is -87.00C.
23 NOV/0600 UTC

23 NOV/1800 UTC

24 NOV/0600 UTC

24 NOV/1800 UTC

25 NOV/0600 UTC

25 NOV/1200 UTC

25 NOV/1800 UTC

26 NOV/0600 UTC

26 NOV/0600 UTC

Fig. 4.6.6 (a): INSAT-3D IR imageries during life cycle of VSCS NIVAR (22 Nov-27
Nov), 2020
At 1800 UTC of 26th November broken low and medium clouds with embedded
intense to very intense convection lay over north Tamilnadu, south coastal Andhra
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Pradesh, Rayalseema, south interior Karnataka and over westcentral southwest Bay of
Bengal. Minimum cloud top temperature is -59.00C.
At 0000 UTC of 27th November, the system was over south castal Andhra Pradesh
and neighbourhood centered within half a degree of 14.0N/80.0E. Center not clearly
defined in IR imagery. Broken low and medium clouds with embedded weak to moderate
convection lay over north-east Tamilnadu, south coastal Andhra Pradesh, Rayalseema,
and over westcentral southwest Bay of Bengal.

23 NOV/0600 UTC

23 NOV/1800 UTC

24 NOV/0600 UTC

24 NOV/1800 UTC

25 NOV/0600 UTC

25 NOV/1200 UTC

25 NOV/1800 UTC

26 NOV/0600 UTC

26 NOV/0600 UTC

Fig. 4.6.6.(b): INSAT-3D enhanced colored imageries during life cycle VSCS NIVAR
(22 Nov-27 Nov), 2020
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23 NOV/0900 UTC

25 NOV/0600 UTC

24 NOV/0600 UTC

24 NOV/0900 UTC

25 NOV/0900 UTC

26 NOV/0900 UTC

Fig. 4.6.6.(c): INSAT-3D Visible imageries during life cycle of VSCS NIVAR (22 Nov27 Nov), 2020
23 NOV/0600 UTC

23 NOV/1800 UTC

24 NOV/0600 UTC

24 NOV/1800 UTC

25 NOV/0600 UTC

25 NOV/1200 UTC

25 NOV/1800 UTC

26 NOV/0600 UTC

26 NOV/0600 UTC

Fig. 4.6.6.(d): INSAT-3D Water Vapor imageries during life cycle of VSCS NIVAR (22
Nov-27 Nov), 2020
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22 NOVEMBER

23 NOVEMBER

25 NOVEMBER

26 NOVEMBER

24 NOVEMBER

27 NOVEMBER

Fig. 4.6.6.(e): ASCAT imageries during life cycle of VSCS NIVAR (22-27 November,
2020)
23 NOV/2328UTC

24 NOV/0634UTC

24 NOV/1943UTC

25 NOV/1139 UTC

26 NOV/1127UTC

27 NOV/0048UTC

Fig. 4.6.6.(f): Microwave imageries during life cycle of VSCS NIVAR (23-27 Nov),
2020
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4.6.4.2. Features observed through Radar
The VSCS NIVAR was tracked by DWRs Shriharikota, Karaikal, Chennai. Typical DWR
imageries from these radars are presented in Fig. 4.5.7.

Fig.4.6.7. (a): Typical Radar imagery MAX-Z from DWR Shriharikota during 24-26
November
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Fig.4.6.7.(b):Typical Radar imagery MAX-Z from DWR Karaikal during 24-26
November
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Fig.4.6.7.(c):Typical Radar imagery MAX-Z from DWR Chennai during 24-26
November
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4.6.5. Dynamical features
IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m, 850, 500 and 200
hPa levels during 22nd - 27th November are presented in Fig. 4.6.8. The analysis of IMDGFS T-1534 model based on 0000 UTC of 22nd, is indicating presence of an LPA over
central parts of south BoB on 22nd with vertical extension upto 500 hPa level.

Fig. 4.6.8 (a): IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m, 850,
500 and 200 hPa levels based on 0000 UTC of 22nd November 2020
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The analysis of IMD-GFS T-1534 model based on 0000 UTC of 23rd, IMD GFS was
indicating presence of a cyclonic storm over southwest BoB with vertical extension upto
500 hPa level. At this time, the model over estimated the intensity of the system.

Fig. 4.6.8.(b): IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m, 850,
500 and 200 hPa levels based on 0000 UTC of 23rd November 2020
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The analysis of IMD-GFS T-1534 model based on 0000 UTC of 24th, IMD GFS was
indicating presence of a cyclonic storm over southwest BoB with west-northwestwards
movement towards Tamil Nadu coast with vertical extension upto 500 hPa level.

Fig.4.6.8. (c): IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m, 850,
500 and 200 hPa levels based on 0000 UTC of 24th November 2020
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The analysis of IMD-GFS T-1534 model based on 0000 UTC of 25th, IMD GFS was
indicating presence of an Extremely Severe Cyclonic Storm (ESCS) over southwest BoB
off Tamil Nadu coast on 25th with vertical extension upto 200 hPa level.

Fig. 4.6.8. (d): IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m, 850,
500 and 200 hPa levels based on 0000 UTC of 25th November 2020
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The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 26th November,
2020 indicated presence of a Very Severe Cyclonic Storm (VSCS) over north coastal
Tamil Nadu on 26th with vertical extension upto 200 hPa level.

Fig. 4.6.8. (e): IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m, 850,
500 and 200 hPa levels based on 0000 UTC of 26th November 2020
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The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 27th November,
2020 indicated presence of the remnant of the Very Severe Cyclonic Storm (VSCS NIVAR) as a Depression (D) over south coastal Andhra Pradesh on 27th. The model over
estimated the intensity of the system at 0000 UTC of 27th.

Fig. 4.6.8. (f): IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m, 850,
500 and 200 hPa levels based on 0000 UTC of 27th November 2020
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4.6.6. . Realized Weather
4.6.6.1 Realised rainfall
Rainfall associated with VSCS NIVAR based on IMD-NCMRWF GPM merged gauge
rainfall data is depicted in Fig 4.6.9. It indicates heavy rainfall (7-12 cm) over coastal
Tamilnadu on 24th, heavy to very rainfall at few places over coastal Tamilnadu on 25th,
heavy to very heavy rainfall at many places over coastal Tamilnadu and south Andhra
Pradesh on 26th and 27th with extremely heavy falls at isolated places.

Fig. 4.6.9: IMD-NCMRWF GPM merged gauge rainfall during 20th -27th Nov and 7
days average rainfall (cm/day)
Realized 24 hrs accumulated rainfall (≥7cm) ending at 0830 hrs IST of date during the life
cycle of the system is presented below:
24 November 2020
Tamilnadu, Puducherry & Karaikal: Tambaram-9, MGR Nagar, Chennai-8 each,
Alandur-7.
25 November 2020
Tamilnadu, Puducherry & Karaikal: Chennai (Nungambakkam)-16, Anna University,
Chennai (Meenambakkam), Sholinganallur-15 each, Taramani, Anna University, DGP
Office, MGR Nagar-14 each, Mahabalipuram, Alandur, Hindusthan University, Puzhal,
Chembarambakkam-12 each, Tambaram, Ambathur-11 each, Perambur, Red Hills,
Kolapakkam, Poonamallee-10 each, Ennore, Thirupporur, Cholavaram- 9 each,
Maduranthagam, Kelambakkam-8 each, Sriperumbudur-7.
26 November 2020
Andhra Pradesh:
Kodur-25, Venkatagiri-24, Gudur-19, Rapur-16, Atmakur,
Sullurpeta-15 each, Nellore, Kavali, Satyavedu, Sambepalle-14 each, Nagari, Rajampet,
Tirupati-13 each, Thottambedu, Puttur-12 each, Palamaner, Srikalahasti, Tada-11 each,
Penagaluru, Kalakada-10 each, Palasamudram, Royachoti, Amalapuram-9 each,
Vinjamur, Udayagiri, Pullampeta, Pakala-8 each, Chittoor, Chinnamandem, Cuddapah,
Madanapalle-7 each.
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Tamilnadu, Puducherry & Karaikal: Tambaram-31, Puducherry-30, Vilupuram-28,
Cuddalore-27, DGP Office, Chennai-26, Sholinganallur-22, Thamaraipakkam-19,
Parangipettai-18, Pallipattu-17, Cholavaram-16, Gingee, Poonamallee, Ambathur,
Tiruvallur, Mahabalipuram, Gummidipoondi-15 each, Tindivanam, Maduranthagam,
Chembarabakkam, Anna University, Vanur, Kollidam, Bhuvanagiri-14 each, MGR Nagar,
Kancheepuram, Kurinjipadi, Alandur, Chidambaram, Red Hills, Marakkanam,
Chengalpattu, Tiruttani, Chidambaram-13 each, Ulundurpet, Poondi, Keelpennathur,
Vadapudupattu, Koratur, Sirkali-12 each, Chennai Airport, Vandavasi, Sethiyathope,
Vembakkam, Poonamalle-11, Arakonam, Thirukalukundram, Sriperumbudur, Panruti-11
each, Ponneri, Arcot, Taramani, Perambur, Uthiramerur, Sholingur, Cheyyur-10 each,
Anna University, Chembarambakkam, Thiruvalangadu, Tirukoilur, Polur, Mayiladuthurai,
Thirupporur, Kelambakkam, Karaikal, Manalmedu, Puzhal-9 each, Arani, Chennai
(Nungambakkam), Vridhachalam, Vepur, Hindusthan University, Ammundi, Vellore,
R.K.Pet, Kodavasal, Manjalaru-8 each, Uthukottai, Ambur, Kaveripakkam, Agaram
Seegoor, Tiruttani, Tozhudur, Tarangambadi, Pelandurai, Tiruvannamalai, Srimushnam,
Ennore, Needamangalam, Sendurai, Katpadi, Cheyyar, Aduthurai-7 each.
27 November 2020
Andhra Pradesh: Kavali-27, Nambulipulikunta-25, Gurramkonda-21, Sambepalle-20,
Royachoti, Madanapalle, Chinnamandem, Kalakada-18 each, Punganur, Udayagiri,
Vinjamur- 17 each, Atmakur, Pullampeta, Thambalapalle, Palamaner-16 each, Chapad,
Chittoor, Proddutur, Arogyavaram, Avanigada, Ongole, Amalapuram-15 each, Yanam,
Marripudi, Podili, Veligandla, Kandukur, Utukuru(A), Vempalle, Kamalapuram-14 each,
Atlur-13, Kakinada, Palakoderu, Cuddapah -12 each, Bheemavaram, Bapatla,
Vijayawada Airport, Gudivada, Narsapuram, Chimakurthi, Duvvur-11, Raju Palem,
Pakala, Palasamudram-11 each, Vallur, Kodur, Rajampet, Karamchedu, Repalle,
Seetharamapuram,
Tanuku-10
each,
Mundlamuru,
Addanki,
Mangalagiri,
Tadepalligudem, Masulipatnam, Peddapuram, Kaikalur, Jammalamadugu, Badvel,
Porumamilla, Puttur-9 each, Pulivendla, Muddanur, Lakkireddipalle, Konakanamitla,
Cumbum, Bestavaripeta, Markapur, Nellore, Darsi-8 each, Vijayawada, Tuni, Anakapalle,
Rapur, Santhamaguluru, Guntur, Bhimadole, Racherla, Prathipadu, Visakhapatnam,
Eluru, Penagaluru, Kadiri, Tanakal, Venkatagiri Kota-7 each.
Tamilnadu, Puducherry & Karaikal: Sholingur-23, Vadapudupattu-16, Vellore, Ponnai
Dam, Ammundi-14 each, Ambur, R.K.Pet-13 each, Alangayam, Katpadi-12 each,
Vaniyambadi, Tirupuvanam, Kaveripakkam-9 each, Wallajah, Gudiyatham, Virinjipuram-8
each, Devakottai, Vembakkam, Melalathur-7 each.
4.6.6.2. Realised wind
The system crossed Tamil nadu and Puducherry coasts as a very severe cyclonic
storm with an estimated wind speed of 120 kmph gusting to 135 kmph.
4.6.6.3. Realised storm surge:
No significant storm surge was reported.
4.6.7 Damage due to VSCS NIVAR
The Cyclone brought heavy to very heavy rains over North coastal Tamilnadu
starting 23rd November 2020.Chennai received continuous downpours on 23,24,25
November 2020 with IMD Chennai recording 163mm ending 25th November 8:30 AM
IST. Chennai and other parts of North TN saw gusty winds touching 60-70kmph on 24th,
25th November. Several roads were closed in the area of the Greater Chennai
Corporation were closed due to water logging. Due to intense rainfall,
Chembarambakkam lake have released water for the first time after five years. Many
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areas including Madipakkam, Velachery, Adambakkam and suburbs around Tambaram
and low lying regions along the river Adyar were flooded. Rainwater entering houses was
also seen in some places in the western suburbs. The Greater Chennai Corporation
removed uprooted trees from 223 roads. The estimates of Chennai civic officials reported
that flood water entered around 40,000 homes within the borders of the Corporation. Five
people were reported dead in Tamil Nadu.
In Puducherry, trees were uprooted, electric poles were damaged and several areas
were flooded as of November 26. The Chief Minister of Puducherry V. Narayanasamy
reported that the initial loss in agriculture and other sectors was estimated at ₹4 billion.
Eight people were reported dead in Andhra Pradesh. The rainfalls made
significant impact on the districts of Chittoor, Prakasam, Kadapa and Nellore, 112000
people were affected, 2,294 houses/huts were damaged, 6,133 homes were left
stranded, 2,618 small animals, 88 large animals and 8,130 poultry birds were reported
dead based on a preliminary evaluation. In Nellore district, Paddy seedlings in 2500
hectares drowned and in Prakasam district, standing crops in 34,000 hectares were
damaged. Loss of APSPDCL amounted to be ₹50.7 million.

a)

b)

c)

d)

Fig.4.6.10.(a): Damaged houses Bommayarpalayam on the East Coast Road
(source:thehindu.com), (b) A man pushes his bicycle through a water-logged
neighbourhood after Cyclone Nivar‟s landfall, in Chennai (source:
science.thewire.in), (c) Severe cyclonic storm Nivar lashed Puducherry and TN
on
Thursday,
uprooting
trees,
damaging
electric
poles
(source:
https://www.newindianexpress.com/) and (d) Flooded railway station in
Puducherry (source: https://www.newindianexpress.com/)
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4.7. Cyclonic Storm “BUREVI” over the Bay of Bengal (30th November - 05th
December 2020)
4.7.1. Introduction
The cyclonic storm, „Burevi‟ originated as a Low Pressure area in the equatorial
easterly wave over South Andaman Sea and adjoining areas of Southeast Bay of
Bengal & Equatorial Indian Ocean on 28th November 2020, which became a Well
Marked Low pressure area over Southeast Bay of Bengal & adjoining areas of South
Andaman Sea and Equatorial Indian Ocean on 29 th. Under favourable environmental
conditions, it concentrated into a Depression in the early morning (0530 hrs IST /
0000 UTC) of 30th November 2020 over Southeast Bay of Bengal. Moving nearly
westwards, it intensified into a Deep Depression in the early morning of 01 st
December 2020 over Southwest and adjoining Southeast Bay of Bengal.
Subsequently it moved west-northwestwards and intensified into Cyclonic Storm
„Burevi‟ over Southwest Bay of Bengal in the evening (1730 hrs IST / 1200 UTC) of
01st December 2020. Continuing the west-northwestward movement, it crossed Sri
Lanka coast close to north of Trincomalee near Lat. 8.85°N and Long. 81.0°E
between 2230 and 2330 hrs IST (1700 & 1800 UTC) of 2 nd December 2020 as a
Cyclonic Storm with a maximum sustained wind speed of 80-90 kmph gusting to 100
kmph. Moving across northern parts of Sri Lanka, it emerged into Gulf of Mannar in
the morning and lay centred close to Pamban around noon (1130 hrs IST / 0600
UTC) of 03rd December. It crossed Pamban area around 0800 UTC of 3rd.
Continuing to move west-northwestwards, it weakened into a Deep Depression over
the same region in the evening (1200 UTC) of 03 rd December. Thereafter the
movement slowed down significantly and it remained practically stationary over Gulf
of Mannar close to Ramanathapuram district coast for nearly 18 hours and further
weakened into a Depression in the evening of 04th December over the same region.
Further remaining stationary at the same place for subsequent 18 hours, it gradually
weakened into a well marked Low pressure area around noon (1130 hrs IST / 0600
UTC) of 05th December. This system during its initial stage as a Low pressure area
had caused fairly widespread rainfall with isolated very heavy falls over Andaman &
Nicobar Islands on 29th November. Under the influence of this system, widespread
rainfall with heavy to very heavy falls at a few places & extremely heavy (≥ 20 cm)
falls at isolated places occurred over Tamil Nadu during 02nd – 04th December.
The observed track of the system during 30 th November to 05th December is
presented in Fig. 4.7.1.
4.7.2. Salient Features:


Burevi, after weakening, remained practically stationary for nearly 36 hours over
Gulf of Mannar close to Ramanathapuram district. It is mainly due to the fact
that it came under the regime of very light steering winds in the middle & upper
tropospheric levels over this region, sandwiched between two upper level
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anticyclonic circulations to it‟s northeast and northwest. In meteorological
parlance, such a region is known as a „col‟ region.

Fig. 4.7.1: Observed track of cyclonic storm "BUREVI" over Bay of Bengal




It could intensify only upto cyclonic storm stage, due to following reasons
 It‟s predecessor very severe cyclonic storm “NIVAR” caused upwelling
over the Sea region in which Burevi matured. As a result there was
relative cooling of Sea surface and thus couldn‟t get enough energy from
the Sea for further intensification.
 Also the cyclone Burevi had originated in the near equatorial region
experiencing lower Coriolis force. Higher Coriolis force which is directly
proportional to the latitude of occurrence of the cyclone favours
intensification.
 The interaction with the land surface as it lay close to Sri Lanka and
south Tamil Nadu coasts also limited its intensification.
 The vertical wind shear remained moderate to high as it approached
towards the coast. The high wind shear is unfavourable for
intensification.
Climatologically, during the recorded history (1891-2019), out of a total of 58
cyclonic storms & above intensity storms developing over the Bay of Bengal in
the grid (50N-100N & 750E-800E) during October-December, total 11 (about
19%) reached the state of Kerala. Out of these 11, 3 crossed Kerala after
emerging from Sri Lanka and remaining 8 reached Kerala after crossing Tamil
Nadu (Fig. 4.7.2 a).
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Also, during the period 1891-2019, there have been 13 cyclonic storms and
above intensity storms that crossed the east coast of Sri Lanka (Fig. 4.7.2 b).
Out of these, 10 emerged into Gulf of Mannar-Comorin area & crossed Tamil
Nadu coast (7 near Pamban, 3 near Kanniyakumari) and 2 weakened over Sri
Lanka with 1 moving west-southwestwards towards southeast Arabian Sea.
Considering season-wise distribution, out of 13 cyclonic storms and above
intensity storms that crossed east coast of Sri Lanka, 11 crossed the east Sri
Lanka coast during post monsoon season (October to December) (Fig. 4.7.2 c)
and remaining 2 crossed east Sri Lanka during January, 1906 and March, 1907
(Fig. 4.7.2d).

(a)

(b)

(c)

(d)

Fig. 4.7.2 Number of cyclonic storms and above intensity storms during 18912019 (a) developing in the grid (50N - 100N & 750E -800E), (b) developing
over Bay of Bengal & crossing East Sri Lanka coast, (c) cyclones
developing over Bay of Bengal and crossing East Sri Lanka coast during
October-December and (d) cyclones developing over Bay of Bengal and
crossing East Sri Lanka coast during January-September


Track of the Cyclonic Storms which crossed south Tamil Nadu coast are given in
Fig. 4.7.3. It may be noted that, the monthly frequency of Cyclonic storms
crossing south Tamil Nadu coast during 1891 – 2019 has been 01 in January
and 4 each during November & December. Rest of the months (viz., February to
October) has not witnessed any cyclone crossing south Tamil Nadu. This also
implies that no cyclone so far has crossed south Tamil Nadu coast during the
pre-monsoon months. Thus Sri Lanka and south Tamil Nadu coasts are more
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prone to cyclonic activity during post-monsoon season, especially during
November and December.

Fig. 4.7.3: Track of Cyclonic Storms & Severe Cyclonic Storms which
crossed south Tamil Nadu coast during 1891- 2019



During 1891 – 2019, a total of 09 Cyclonic Storms crossed south Tamil Nadu
coast & 58 crossed north Tamil Nadu coast.
There were 5 years in which 2 or more number of systems crossed Tamil
Nadu coast viz., 1906, 1964, 1966, 1978 & 2000. But none of these events
were within a span of a week‟s time as occurred during this year when the
Very Severe Cyclonic Storm „NIVAR‟ (22nd – 27th November 2020) crossed
Tamil Nadu coast, near Puducherry on 25th November and the Cyclonic Storm
„BUREVI‟ (30th November – 05th December) after moving across Sri Lanka,
crossed Pamban area of south Tamil Nadu coast on 03rd December.
Salient features of the past systems, when 2 or more Cyclonic Storms
crossed Tamil Nadu coast is enlisted in the Table 4.7.1.
Table 4.7.1. Salient features of the past systems, when 2 or more
Cyclonic Storms crossed Tamil Nadu coast
Sl. No

Year

Period
15-17
Jan
1 1906
26-27
Dec
4-8 Nov
2 1964 17-24
Dec

Characteristics
Crossed Sri Lanka coast, emerged into Gulf of
Mannar & weakened
Crossed north Tamil Nadu coast & weakened
Crossed north Tamil Nadu coast as Cyclonic Storm
Crossed north of Pamban, weakened into a
Depression and re-emerged into southeast Arabian
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28April
–
4
May

01 – 11
Nov.

3 1966
08- 14
Nov

25 Nov
– 4 Dec

03-13
Nov

4 1978
18-29
Nov

5 2000

26-30
Nov

Sea off Kerala coast
Formed over southeast BoB, crossed north Tamil
Nadu coast, moved across Karnataka as a
Depression, re-curved over to Madhya Maharashtra
and weakened.
Formed over Andaman Sea, crossed north Tamil
Nadu coast, weakened into a Depression, moved
west-southwestwards, moved across Kerala, emerged
into southeast Arabian Sea, moved westwards, reintensified into a Severe Cyclonic Storm over south
Arabian Sea, moved west-northwestwards and
crossed south Oman coast as an SCS on 11th Nov.
Formed over southwest BoB, crossed as a CS over
northeast coast of Sri Lanka, emerged close to
Pamban as a Depression, moved across Karnataka
coast close to Mangaluru, re-intensified into an SCS
over
east-central
Arabian
Sea,
re-curved
northeastwards, crossed south Maharashtra coast,
weakened into a Depression and dissipated over
Marathwada.
Formed over Andaman Sea, crossed north Tamil
Nadu coast close to Chennai as a Severe Cyclonic
Storm, moved inland, weakened into a Cyclonic
Storm, moved across Karnataka as a Depression &
weakened over Goa.
Formed over southwest BoB, crossed north Tail Nadu
coast as a Depression, intensified into Severe
Cyclonic Storm only after re-emerging into the Arabian
Sea across north Kerala. After re-intensification, recurved & crossed north Gujarat coast.
Formed over southeast BoB, crossed northeast coast
of Sri Lanka as an SCS, re-emerged & crossed south
Tamil Nadu coast close to Pamban as SCS,
weakened into a Depression, moved across Kerala
coast, close to Kochi, re-emerged into the Arabian
Sea, re-intensified into a Cyclonic Storm, moved
north-westwards and weakened over east-central
Arabian Sea.
Formed over south Andaman Sea, crossed north
Tamil Nadu coast as SCs, moved inland and
weakened.
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23-28
Dec







Formed over southeast BoB, crossed north Sri Lanka
as SCS, emerged into Gulf of Mannar, moved across
Kanniyakumari, weakened into a Depression and
moved along south Kerala coast.

A system analogous to that of CS „BUREVI‟ occurred during 15-17 January
1906 which crossed the east coast of Sri Lanka, close to north of Trincomali
and moved across Pamban area and weakened near Ramanathapuram
district coast. After 113 years, this is the first Cyclonic Storm following a
similar track & intensity characteristic. However, unlike the previous one, it
remained practically stationary for about 36 hrs near the coast.
Considering the extraordinarily long stationary period of cyclone Burevi,
during past 30 years (1990-2020), last such stationary behaviour was
witnessed during 1999, Odisha Super Cyclone which remained stationary
over land for 30 hours. However, cyclonic storm Burevi crossed that record
and remained stationary over Gulf of Mannar close to Ramanathapuram for
36 hours.
Plausible reasons for this stagnation probably could be attributed to the
weakened dynamics of the system and the light steering environment as
stated above. A few of the physical & dynamical features experienced by the
system are re-produced below.
(a) Shallow vertical extention & small horizontal scale.

Cyclonic Storm (BUREVI) emerged into Gulf of Mannar, after crossing north Sri
Lanka. The topography of Sri Lanka is re-produced in the map (Fig. 4.7.4). It may
be noted that though the stretch of land across which the system moved is
narrow, subsequent to the re-emergence, the system underwent land interaction,
causing the system to loose momentum.

Fig. 4.7.4 Topograhic features surrounding Gulf of Mannar.
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Thus the vertical extention & horizontal scale of the system, reduced significantly
after re-emerging into Gulf of Mannar. Vertically the cyclonic circulation extended
roughly upto 7.6 km above mean sea level (400 hPa) and it had a rapidly expanding
radius of maximum winds, implying weakening. (Figures not given).
(b) Less Ocean Thermal Energy
Tropical Cyclone Heat Potential (TCHP) is a measure of the integrated vertical
temperature from the Sea surface to the depth of 26ºC isotherm. It is a measure of
the Potential energy associated with the heat content available to any tropical
cyclonic disturbance for resulting in intensity changes.
The slowing down of the cyclonic disturbances over the tropical Oceans cause an
increase in momentum exchange from the cyclonic system to the Sea surface. This
would lead to deeper vertical mixing and enhanced Sea surface cooling. As a
consequence, the heat flux would decrease from the Ocean to the cyclonic
disturbance, thereby inhibiting its further intensification. (Liu etal 2007, Lin etal 2009,
Mei etal 2012, Horman etal 2014, Kim etal 2020). Fig. 4.7.5 shows the average
Tropical Cyclone Heat Potential (TCHP) analysis (30 th November – 10th December)
from INCOIS analysis.

Fig. 4.7.5: TCHP pattern (Latest 11 day average ending on 10th December 2020)
by INCOIS
(c) Vertical wind shear
The vertical wind shear (both directional as well as speed) during the life cycle of the
system is given in Fig. 4.7.6. It may be noted that the ssytem originated in the
equatorial easterly wave regime and had reamined under the mid & upper level
easterly steering influence and hence under low vertical wind shear field upto the
early morning of 04th December.
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Fig. 4.7.6: Vertical wind shear associated with Cyclonic Storm BUREVI
(courtsey: Cooperative Institute for Research in the Atmosphere website)
(a) Latent heat release due to the intense convection & heavy rainfall to the
northeast of the system over coastal Tamil Nadu
Role of the mid-level warming as is evidenced in Fig.4.7.7, owing to the
Latent heat of condensation associated with the meso-scale convective
complex generated to the north of the system (resulting in extremely heavy
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rainfall) prior to & during the stagantion period needs to be further
adressed.

Fig. 4.7.7: Vertical thermal structure associated with Cyclonic Storm BUREVI
(courtsey: Cooperative Institute for Research in the Atmosphere website)
All the above preliminary analyses indicate that due the prevailing middle to upper
tropospheric environment with a COL region due to two anticyclones on either side
to northeast and northwest of the cyclone over Gulf of Mannar, the system remained
practically stationary for about 36 hrs. Further persistence over this land-locked
region of Gulf of Mannar led to cooling of Gulf of Mannar through continuous rainfall
and upwelling over the region and hence cooling of the Sea region. Further the
increased wind shear and interaction of land surface favoured the weakening.
However this persistence of the system over Gulf of Mannar for such a long period
led to extremely heavy rainfall over Tamil Nadu & Puducherry for a longer period and
the rainfall was confined to Tamil Nadu and Puducherry only.
4.7.3. Monitoring of "BUREVI”:
India Meteorological Department (IMD) maintained round the clock watch over
the north Indian Ocean and the cyclone was monitored since 26 th November, about
03 days prior to the formation of low pressure area over Southeast Bay of Bengal &
Equatorial Indian Ocean on 28th November 2020 and 05 days prior to the formation
of depression over southeast BoB on 30th November. The cyclone was monitored
with the help of available satellite observations from INSAT 3D and 3DR, SCATSAT,
polar orbiting satellites and available ships & buoy observations in the region. The
system was also monitored by Doppler Weather RADARs (DWR) Chennai, Karaikal
and Thiruvananthapuram (ISRO). Various numerical weather prediction models run
by Ministry of Earth Sciences (MoES) institutions (IMD, IITM, NCMRWF, INCOIS),
global models and dynamical-statistical models were utilized to predict the genesis,
track, landfall and intensity of the cyclone. A digitized forecasting system of IMD was
utilized for analysis and comparison of various models‟ guidance, decision making
process and warning products generation. Typical satellite and radar imageries are
presented in Fig. 4.7.8.
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Fig.4.7.8: Typical satellite imagery of CS "BUREVI" & Doppler Weather RADAR
Chennai - reflectivity image (PPZ (600KM and maximum range) product of
3rd December.

Table 4.7.2: Best track positions and other parameters of the Cyclonic Storm,
„BUREVI‟ over the Bay of Bengal during 30 Nov- 05 Dec., 2020
Date

Time
(UTC)

30/11/2020 0000
0300
0600
1200
1800
01/12/2020 0000
0300
0600
1200
1500
1800

Centre lat.0
N/ long. 0 E

C.I.
NO
.

Estimated
Central
Pressure
(hPa)

7.5
7.7
7.8
7.7
7.8
7.8
7.8
7.8
7.9
7.9
8.1

1.5
1.5
1.5
1.5
1.5
2.0
2.0
2.0
2.5
2.5
2.5

1003
1002
1002
1002
1002
1000
1000
1000
999
999
999

88.0
87.7
87.4
87.0
86.6
86.0
85.7
85.3
84.8
84.5
84.2
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Estimated
Maximum
Sustained
Surface Wind
(kt)
20
25
25
25
25
30
30
30
35
35
35

Estimated Grade
Pressure
drop at the
Centre
(hPa)
D
3
D
4
D
4
4
D
D
4
DD
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Crossed Sri Lanka coast close to north of Trincomalee (near Lat 08.85 N and
Long 81.00 E) during 1700 – 1800 UTC of 02nd December 2020
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Crossed Pamban area (near Lat 09.2 N and Log 79.35 E) during 0800 UTC of
03rd December 2020
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Weakened into a Well-Marked Low Pressure Area over Gulf of Mannar
0600
close to Ramanathapuram district of Tamil Nadu

4.7.4. Brief Life History
4.7.4.1. Genesis, intensification and movement
An equatorial easterly wave trough which persisted over South Andaman Sea
and adjoining areas of Southeast Bay of Bengal & Equatorial Indian Ocean gradually
organized into a Well Marked Low pressure area over the same region on 29 th
November, within a time span of 48 hours. The favourable environmental conditions,
which led to its concentration into a Depression on 30th November and subsequent
intensification into a Deep Depression in the early morning of 01st December & into a
Cyclonic Storm in the evening of the same day are discussed in this section.
After the initial westward movement, the system followed a westnorthwestward track in general and made two landfalls. The peculiarities with respect
to the movement of the system have been analysed in detail under Section 2.
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The convectively active phase of the Madden Julian Oscillation (MJO)
represented mathematically as MJO index lay in Phase 4 (western Maritime
continent) with amplitude close to 1. Hence MJO favoured the development of the
system. High Sea Surface Temperatures (SST) of the order of 29-30°C and high
Tropical Cyclone Heat Potential (TCHP) values of about 80-100 KJ/cm2 prevailed
over the region of genesis. However, as the system moved further westwards, the
SST & TCHP values reduced over southwest BoB to 28ºC & 70-90 KJ/cm2
respectively on account of the past passage of VSCS NIVAR over the region.
At 0000 UTC of 30 November, lower level positive relative vorticity (100x10 -6s1
) prevailed around system centre. Upper level positive divergence of 20x10 -5s-1
prevailed around the system centre. The lower level convergence was 20 x 10-5s-1
around system centre. The vertical wind shear (VWS) was low to moderate (05-15
kts) over the region. The sub- tropical ridge at upper and middle Tropospheric levels
ran along 17°N over the BoB. The system lay in the southern periphery of the above
ridge. As a result, it was moving nearly westwards. The above environmental
conditions remained to be favourable for Intensification of the system gradually into a
cyclonic storm during the subsequent 36 Hours.
At 1200 UTC of 30 November, Lower level positive relative vorticity (100x106 -1
s ) prevailed to the southeast of the system centre. Upper level divergence and
lower level convergence had increased during past 12 hours while wind shear
remained the same during the period. These features indicated that environmental
conditions were favourable for further intensification of the system. The upper level
positive divergence was around 30x10-5s-1 to the northeast of the system centre. The
lower level convergence was around 20 x 10-5s-1 to the southeast of the system
centre. The sub-tropical ridge at upper and middle tropospheric levels ran along
11.5°N over the BoB. The system lay in the southern periphery of the above ridge.
As a result, it was moving west northwestwards. It was expected to be steered by the
above ridge resulting in west-northwestward movement for next 2 days and then
nearly westwards.
At 0000 UTC of 01 December, the Lower level positive relative vorticity
(100x10-6s-1) prevails to the southeast of the system centre. The upper level positive
divergence was around 20x10-5s-1 of the system centre. The lower level
convergence was around 20 x 10-5s-1 to the northwest of the system centre. These
features indicate that environmental features are favorable for further intensification
of the system. The sub-tropical ridge at upper and middle tropospheric levels ran
along 11.5°N over the BoB. The system lay in the southern periphery of the above
ridge. As a result, it continued to move west northwestwards. Also there was another
cyclonic vortex over south Indian Ocean near 10.50S/89.00E with estimated
maximum sustained wind speed of 25 kts. These two vortices on either side of the
equator (like Twin Cyclones) could have been interacting with each other.
At 1200 UTC of 01 December, the Lower level positive relative vorticity
(100x10-6s-1) prevailed to the southeast of the system centre. The upper level
positive divergence was around 20x10-5s-1 to the northeast of the system centre. The
lower level convergence was around 20 x 10-5s-1 to the north of the system centre.
These features indicate that environmental features continued to remain favourable
for further intensification of the system and thus it intensified into a Cyclonic Storm.
The sub-tropoical ridge at upper and middle tropospheric levels ran along 12.5°N
over the BoB. The system lay in the southern periphery of the above ridge. As a
result, it was moving west northwestwards. By this time, the vortex over south Indian
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Ocean had moved west-southwestwards and lay near 10.60S/87.10E with estimated
maximum sustained wind speed of 25 kts.
At 0000 UTC of 02 December, the Lower level positive relative vorticity (100150x10-6s-1) prevails to the south of the system centre. The upper level positive
divergence was around 30-40x10-5s-1 to the southwest of the system centre. The
lower level convergence was around 30-40 x 10-5s-1 to the southwest of the system
centre. These features indicate that environmental features were favorable for further
intensification of the system. But the system did not intensify further. The sub-tropical
ridge at upper and middle tropospheric levels ran along 12°N over the BoB. The
system continued to lie in the southern periphery of the above ridge. The vortex over
south Indian Ocean lay near 8.30S/83.30E with estimated maximum sustained wind
speed of 20 kts.
At 1200 UTC of 02 December, the Lower level positive relative vorticity
(150x10-6s-1) prevails to the south of the system centre. The upper level positive
divergence was around 30x10-5s-1 around the system centre. The lower level
convergence was around 30 x 10-5s-1 to the southwest of the system centre. The
sub-tropical ridge at upper and middle tropospheric levels ran along 13°N over the
BoB. The system lay in the southern periphery of the above ridge. As a result, it was
moving west northwestwards. The vortex over south Indian ocean lay near
8.30S/83.30E with estimated maximum sustained wind speed of 20 kts.
At 0000 UTC of 03 December, the Lower level positive relative vorticity
(200x10-6s-1) prevailed around the system centre. The upper level positive
divergence was around 30x10-5s-1 and the lower level convergence was around 30
x 10-5s-1 over the system centre. The wind shear had increased with value 15-20
kts. The upper tropospheric ridge at upper and middle tropospheric levels run along
13°N over the BoB. The system lay in the southern periphery of the above ridge. As
a result, it was moving west northwestwards. It was expected to be steered by the
above ridge resulting in westward movement for next 24 hours. At 0800 UTC of 03
December, it crossed Pamban area (second landfall) and started showing signs of
weakening owing to Land interaction, shallow bathymetry, increased vertical wind
shear and other adverse environmental features.
At 1200 UTC of 03 December, it continued to interact with land surface as it
lies very close to south Tamil Nadu coast. As a result system weakened into a deep
depression at 1200 UTC. Also the high wind shear over the region was favoring
further weakening of the system. The convective cloud mass was sheared to the
north from the low level circulation centre in the satellite imagery. The winds were
also stronger in the northern sector.
At 0000 UTC of 04 December, it remained practically stationary, sandwiched
between two anti-cyclones and was weakening further under the increased
windshear regime. Thus for the remaining period it remained over the same region
and gradually weakened further.
The Total Precipitable Water vapour (TPW) imageries during 01-06 Dec. 2020
are presented in Fig. 4.7.9. These imageries indicate continuous warm and moist air
advection from the southeast sector into the system, all through its life period.
However, as the system approached Tamil Nadu coast, there was land interaction
and moisture supply also reduced relatively as evident from TPW imageries on 04th
and 05th Dec. However, being in the Low latitude easterly wave regime over the
BoB, there was no cold air advection which could be attributed to the weakening of
the system.
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01 DEC/1350UTC

02 DEC/2250 UTC

04 DEC/0440 UTC
UTC

02 DEC/0140 UTC

03 DEC/0735 UTC

05 DEC/1640UTC

02 DEC/1045UTC

03 DEC/1614UTC

06 DEC/1640

Fig. 4.7.9: Total Precipitable Water (TPW) imageries during CS BUREVI during
01-06 December, 2020
The wind speed in middle and deep layer around the system centre is presented in
Fig. 4.7.6. The wind shear around the system between 200 & 850 hPa levels
remained low to moderate (15-20 knots) initially. However, it increased gradually
from the genesis stage to dissipation stage. The direction of 200-850 hPa wind shear
was southeasterly during the entire period. It caused the convective cloud mass to
be sheared to the northeast of the system centre.
4.7.4.2 Maximum Sustained Surface Wind speed and estimated central
pressure
The lowest estimated central pressure and the maximum sustained wind
speed are presented in Fig.4.7.10a. There was gradual fall in pressure during the
period 0000 UTC of 30th November to 0000 UTC of 2nd December. The lowest
estimated central pressure was 996 hPa during 0600 UTC to 1800 UTC of 2 nd
December. The estimated maximum sustained surface wind speed (MSW) was 45
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knots during the period with pressure drop of 10 hPa. Thereafter, the pressure
gradually increased till 1200 UTC of 3rd and thereafter, the system maintained it‟s
intensity till 0000 UTC of 5th.
a)

Fig. 4.7.10. (a) Maximum sustained surface winds (kts) & Estimated Central
Pressure
4.7.4.3Translational speed & direction of movement
The twelve hourly movement of CS BUREVI is presented in Fig.4.7.10b. The 12
hourly average translational speed of the cyclone was about 9.5 kmph against the
normal speed of 12.9 kmph for CS category over the BoB during post monsoon
season. The mean wind speed and direction in the deep layer between 850-200 hPa
level and the middle layer between 850-500 hPa level is presented in Fig. 4.7.10a.
b)

Fig.4.7.10(b) Mean Translational Speed during life cycle of CS BUREVI
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4.7.5. Features observed through satellite
Satellite monitoring of the system was mainly done by using half hourly
INSAT-3D and 3DR imageries. Satellite imageries of international geostationary
satellites Meteosat-8 & MTSAT and microwave & high resolution images of polar
orbiting satellites DMSP, NOAA series, Metops were also considered.
Typical
INSAT-3D visible/IR imageries, enhanced colored imageries and cloud top
brightness temperature imageries are presented in Fig. 4.7.11(a) -(d). The system
showed curved band pattern during genesis and developing stage spiral band
pattern during the mature stage. It showed sheared pattern after landfall.
01 DEC/0600 UTC

01 DEC/1200 UTC

02 DEC/0600 UTC

02 DEC/1800 UTC

03 DEC/0600 UTC

03 DEC/1200 UTC

04 DEC/0600 UTC

30 NOV/0600 UTC

05 DEC/0600 UTC

Fig. 4.7.11(a): INSAT-3D IR imageries during life cycle of CS BUREVI (30 Nov05 DEC), 2020
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At 0000 UTC of 30 November as per satellite imagery, intensity was T1.5.
Broken low and medium clouds with embedded intense to very intense convection
lay over south east Bay of Bengal between lat 6.0N & 10.5N and long 83.0E & 90.5E
in association with the system. Minimum Cloud Top Temperature (CTT) was - 85ºC.
At 1200 UTC of 30 November as per satellite imagery, the intensity of the
system was T1.5. Broken low and medium clouds with embedded intense to very
intense convection lay over southeast Bay of Bengal and neighbourhood between lat
5.5N & 12.5N and long 83.0E & 90.0E in association with the system. Minimum CTT
was - 93ºC.
01 DEC/0600 UTC

01 DEC/1200 UTC

02 DEC/0600 UTC

02 DEC/1800 UTC

03 DEC/0600 UTC

03 DEC/1200 UTC

04 DEC/0600 UTC

30 NOV/0600 UTC

05 DEC/0600 UTC

Fig. 4.7.11(b): INSAT-3D enhanced colored imageries during life cycle of CS
BUREVI (30 Nov-05 DEC), 2020
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At 0000 UTC of 01 December, as per satellite imagery the intensity of the system
was T2.0/2.0. Centre was not clearly defined in satellite imagery. Broken low and
medium clouds with embedded intense to very intense convection lay over south
Bay of Bengal between lat 4.50N & 14.50N and long 81.50E & 92.50E in association
with the system. Minimum CTT was - 930C.
01 DEC/0900 UTC

30 NOV/0600 UTC

01 DEC/0600 UTC

02 DEC/0600 UTC

02 DEC/0900 UTC

03 DEC/0600 UTC

03 DEC/0900 UTC

04 DEC/0600 UTC

05 DEC/0600 UTC

Fig. 4.7.11(c): INSAT-3D Visible imageries during life cycle of CS BUREVI (30
Nov-05 DEC), 2020
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01 DEC/0600 UTC

01 DEC/1200 UTC

02 DEC/0600 UTC

02 DEC/1800 UTC

03 DEC/0600 UTC

03 DEC/1200 UTC

04 DEC/0600 UTC

30 NOV/0600 UTC

05 DEC/0600 UTC

Fig. 4.7.11(d): INSAT-3D BD curve imageries during life cycle of CS BUREVI (30
Nov-05 DEC), 2020
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At 1200 UTC of 01 December, as per satellite imagery, the intensity of the
system was T2.5 with shear pattern. Broken low and medium clouds with embedded
intense to very intense convection lay over south Bay of Bengal between lat 5.0 0N &
13.50N and long 80.00E & 90.00E and also over Sri Lanka in association with the
system. Minimum CTT was - 930C.
At 0000 UTC of 02 December, as per satellite imagery, the intensity of the
system was T2.5. Broken low and medium clouds with embedded intense to very
intense convection lay over south Bay of Bengal between lat 6.00N & 13.50N and
long 81.50E & 90.00E and moderate to intense convection over Sri Lanka in
association with the system. Minimum CTT was - 930C.
At 1200 UTC of 02 December, as per satellite imagery, the intensity of the
system was T3.0. Broken low and medium clouds with embedded intense to very
intense convection lay over south & adjoining central Bay of Bengal between lat
7.00N &14.00N and long 80.00E & 87.00E and over east Tamil Nadu, Palk strait and
Sri Lanka. Minimum CTT was - 930C. As the system was approaching coast, intense
convective cloud was found over Sri Lanka and cloud band was interacting with land.
Another cloud band associated with the system was also lying over coastal Tamil
Nadu and Gulf of Mannar.
At 0000 UTC of 03 December, as per satellite imagery, the system was over
land of Sri Lanka. The centre was not clearly defined and associated broken low /
medium clouds with embedded intense to very intense convective clouds lay over
southwest and adjoining west central Bay of Bengal between lat 8.00N & 14.00N and
long 77.00E & 84.00E and also over Tamil Nadu and adjoining Andhra Pradesh, Gulf
of Mannar & north Sri Lanka with minimum cloud top temperature - 930C.
At 1200 UTC of 03 December, as per satellite imagery, the intensity of the
system was T2.0. Associated broken scattered to broken low/medium clouds with
embedded intense to very intense convective clouds lay over Tamil Nadu and
moderate to intense convection over Palk strait, Gulf of Mannar & Comorin area with
minimum cloud top temperature - 930C.
At 0000 UTC of 04 December, as per satellite imagery, associated broken
low/medium clouds with embedded intense to very intense convective clouds lay
over Tamil Nadu, Gulf of Mannar and Palk strait with minimum cloud top temperature
- 930 C.
At 1200 UTC of 04 December, as per satellite imagery, associated broken
low/medium clouds with embedded intense to very intense convective clouds lay
over Tamil Nadu, Gulf of Mannar, Palk strait and Comorin with minimum cloud top
temperature - 930 C.
At 0600 UTC of 05 December, as per satellite imagery, associated broken
low/medium clouds with embedded moderate to intense convection lay over Tamil
Nadu, Gulf of Mannar, Palk strait, Comorin area and Sri Lanka.
Typical Scatterometer (ASCAT) and Microwave imageries are presented in
Fig.4.7.11(e) & 11(f) respectively.
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30 NOV/1555 UTC
UTC

03 DEC/1519 UTC
UTC

01 DEC/1421 UTC

04 DEC/0424 UTC

02 DEC/0325

05 DEC/1438

Fig. 4.7.11(e): ASCAT imageries during life cycle of CS BUREVI (30 Nov-05
Dec, 2020)

01 DEC/1952 UTC

02 DEC/0351UTC

03 DEC/0103 UTC

04 DEC/2022 UTC

05 DEC/2240 UTC

06 DEC/2010 UTC

Fig. 4.7.11(f): Microwave imageries during life cycle of CS BUREVI (30 Nov-05
Dec, 2020)
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4.7.6 Dynamical features
IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m, 850, 500 and 200
hPa levels during 30th November - 05th December are presented in Fig. 4.7.12(a) – (f).
Forecast fields are not presented. The analysis of IMD-GFS T-1534 model forecasts
based on 0000 UTC of 30th November, 2020 indicated presence of a Depression (D)
over southeast BoB on 30th November, its rapid intensification into a Very Severe
Cyclonic Storm (VSCS) over southeast & adjoining southwest BoB on 01st December, as
VSCS over eastern coast of Sri Lanka on 02 nd, after moving across north Sri Lanka, as a
D over extreme south coastal Tamil Nadu on 03 rd, weakening as a trough of Low over
Lakshadweep – Maldives area on 04th, westward movement as a Well Marked Low
Pressure Area (WML) over to southeast Arabian Sea (AS) and adjoining Lakshadweep
area on 05th and further westward movement and weakening over southeast AS on 08 th
December.

Fig. 4.7.12(a): IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m,
850, 500 and 200 hPa levels based on 0000 UTC of 30th November 2020
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The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 01st
December, 2020 indicates presence of a Deep Depression (DD) over southeast &
adjoining southwest BoB on 01st December, its intensification into a Cyclonic Storm
(CS) over southwest BoB off Sri Lanka coast on 02 nd December, after crossing Sri
Lanka coast, rapid intensification into a Very Severe Cyclonic Storm (VSCS) over
Comorin area, very close to south Tamil Nadu coast on 03 rd, crossing south Tamil
Nadu coast & emerging as a Low Pressure Area (LPA) over southeast Arabian Sea
(AS) off south Kerala coast on 04th, moving westwards and re-intensifying into a
Depression (D) over southeast AS and adjoining Lakshadweep area on 05 th, into a
CS over southeast & adjoining east-central AS on 06th, CS over central & adjoining
south AS on 07th, rapid weakening into an LPA over southwest AS on 08th and LPA
over southwest AS off Somalia coast on 09th and weakening on 10th December.

Fig. 4.7.12(b): IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m,
850, 500 and 200 hPa levels based on 0000 UTC of 1st December 2020
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 02 nd
December, 2020 indicates presence of a Super Cyclonic Storm (SuCS) southwest
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BoB off Sri Lanka coast on 02nd December, after crossing Sri Lanka, as an
Extremely Severe Cyclonic Storm (ESCS) over Gulf of Mannar, close to south Tamil
Nadu coast on 03rd, as a Depression over south coastal Tamil Nadu on 04th, reemerging and re-intensification into a Cyclonic Storm (CS) over Lakshadweep area
on 05th,westward movement & further intensification into an ESCS over southeast
Arabian Sea (AS) on 06th, as an SuCS over southeast & adjoining east-central AS on
07th, over central parts of AS on 08th, further west-southwestward movement &
gradual weakening into an ESCS over west-central AS on 09th, Very Severe
Cyclonic Storm (VSCS) over southwest AS on 10th, as D over southwest AS off
Somalia coast on 11th and rapid weakening on 12th.

Fig.4.7.12 (c): IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m,
850, 500 and 200 hPa levels based on 0000 UTC of 2nd December 2020
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The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 03 rd
December, 2020 indicates presence of a Very Severe Cyclonic Storm (VSCS) over
north Sri Lanka coast on 03rd December, a Depression over south Tamil Nadu coast
on 04th, emerging as a Low pressure Area (LPA) over southeast Arabian Sea (AS)
and adjoining Lakshadweep area on 05th, westward movement & slight reorganisation over southeast Arabian Sea (AS) on 06th, further westward movement
without any significant intensification over to southwest AS during 07 th – 10th
December and weakening over the same region on 11 th & 12th December. So unlike
the forecasts based on 02nd December, the forecasts based on 3rd December initial
conditions were found to be ruling out the chance of re-intensification over the AS.

Fig.4.7.12 (d): IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m,
850, 500 and 200 hPa levels based on 0000 UTC of 3rd December 2020
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The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 04th
December, 2020 indicates presence of a Depression (D) over Gulf of Mannar on
04th, emerging as a Low pressure Area (LPA) over southeast Arabian Sea (AS) off
Kerala coast on 05th, persistence on 06th, as an extended Low over southeast BoB
on 07th, again as an LPA over southeast & adjoining southwest AS on 08th and its
gradual westward movement without any significant intensification over to southwest
AS during 09th – 11th December and weakening over southwest AS off Somalia
coast by 13th December.

Fig. 4.7.12(e): IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m,
850, 500 and 200 hPa levels based on 0000 UTC of 4th December 2020
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 05 th
December, 2020 indicates presence of a Depression (D) over Gulf of Mannar on
05th, its weakening into a Low Pressure Area (LPA) over the same region on 06 th,
emerging as an extended over southeast Arabian Sea (AS) on 07th, again as an LPA
over southeast AS on 08th and its gradual westward movement without any
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significant intensification over to southwest AS during 09 th – 13th December and
weakening over southwest AS on 14th December.

Fig. 4.7.12(f): IMD GFS (T1534) mean sea level pressure (MSLP), winds at 10m,
850, 500 and 200 hPa levels based on 0000 UTC of 5th December 2020
4.7.7. Realized Weather
4.7.7.1 Rainfall
Rainfall associated with CS BUREVI based on IMD-NCMRWF GPM merged
gauge rainfall data is depicted in Fig 4.7.13. It indicates heavy rainfall (7-12 cm) over
southwest BoB during 30th November to 02nd December and heavy to very heavy
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rainfall (7-19 cm) at many places over coastal Tamil Nadu with extremely heavy falls
(≥20 cm) at a few places during 02nd – 05th December.

Fig.4.7.13: IMD-NCMRWF GPM merged gauge rainfall during 30th Nov- 01st
Dec and 7 days average rainfall (cm/day)
Realized 24 hrs accumulated rainfall (≥7cm) over Tamil Nadu, Puducherry &
Karaikal during the life cycle of the system is presented below:
2nd December:
Vedaranyam (dist Nagapattinam) - 20, Karaikal (dist Karaikal)- 16, Thalaignayer (dist
Nagapattinam) & Tirupoondi (dist Nagapattinam) -15 each, Nagapattinam (dist
Nagapattinam)- 14, Thiruthuraipoondi (dist Tiruvarur) -13, Mayiladuthurai (dist
Nagapattinam) , Rameswaram (dist Ramanathapuram)- 12 each, Mudukulatur (dist
Ramanathapuram) - 11, Sirkali (dist Nagapattinam), Kodavasal (dist Tiruvarur) ,
Adirampatnam (dist Thanjavur) , Manjalaru (dist Thanjavur) - 10 each, Tiruvarur
(dist Tiruvarur) ,Aduthurai (dist Thanjavur) , Tambaram (dist Chengalpattu) ,
Pattukottai (dist Thanjavur) - 9 each, Nannilam (dist Tiruvarur), Marakkanam (dist
Villupuram), Pamban (dist Ramanathapuram), Thiruvidaimaruthur (dist Thanjavur),
Thirukalukundram (dist Chengalpattu), Puducherry (dist Puducherry), Valangaiman
(dist Tiruvarur) -8 each, Manalmedu (dist Nagapattinam), Kollidam (dist
Nagapattinam), Kelambakkam (dist Chengalpattu), K.M.koil (dist Cuddalore), Vanur
(dist Villupuram), Mannargudi (dist Tiruvarur), Taramani (dist Chennai), Madukkur
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(dist Thanjavur), Parangipettai (dist Cuddalore), Ayyampettai (dist Thanjavur),
ThanjaiPapanasam (dist Thanjavur), Cuddalore (dist Cuddalore), Needamangalam
(dist Tiruvarur) -7 each
3rd December:
Kollidam (dist Nagapattinam) - 36, Chidambaram (dist Cuddalore) - 34, Parangipettai
(dist Cuddalore) - 26, Manalmedu (dist Nagapattinam), Kurinjipadi (dist Cuddalore) 25 each, Thiruthuraipoondi (dist Tiruvarur) - 22, Sirkali (dist Nagapattinam) ,
Kodavasal (dist Tiruvarur) - 21 each, Rameswaram (dist Ramanathapuram) 20, Peravurani (dist Thanjavur), Manjalaru (dist Thanjavur), Bhuvanagiri (dist
Cuddalore), Mayiladuthurai (dist Nagapattinam)- 19 each, Karambakudi (dist
Pudukkottai), Pattukottai (dist Thanjavur)-17 each, Madukkur (dist Thanjavur)16, Srimushnam (dist Cuddalore)-15, Tindivanam (dist Villupuram), Nannilam (dist
Tiruvarur), Thiruvidaimaruthur (dist Thanjavur)-14 each, Kumbakonam (dist
Thanjavur), Ayyampettai (dist Thanjavur), Valangaiman (dist Tiruvarur), Panruti (dist
Cuddalore), Ulundurpet (dist Villupuram)-13 each, Aduthurai (dist Thanjavur),
Alangudi (dist Pudukkottai), Pandavaiyar Head (dist Tiruvarur) 12 each, Tiruvarur
(dist Tiruvarur), Budalur (dist Thanjavur), Mahabalipuram (dist Chengalpattu),
Mannargudi (dist Tiruvarur)-11 each, Vallam (dist Thanjavur), Perambalur (dist
Perambalur), Thanjavur (dist Thanjavur), Thirumanur (dist Ariyalur) ,
Needamangalam (dist Tiruvarur)-10 each, Sendurai (dist Ariyalur) , Tirukattupalli
(dist Thanjavur) , Vilupuram (dist Villupuram) , Mylam Aws (dist Villupuram) ,
Cholavaram (dist Tiruvallur) , Vanur (dist Villupuram) , Gandarvakottai (dist
Pudukkottai) , Marakkanam (dist Villupuram) , Chengalpattu (dist Chengalpattu) ,
Gingee (dist Villupuram) - 9 each, Keeranur (dist Pudukkottai) , Thalaignayer (dist
Nagapattinam) , Agaram Seegoor (dist Perambalur) , Eraiyur (dist Perambalur) ,
Gummidipoondi (dist Tiruvallur) , Adirampatnam (dist Thanjavur) , Manamelkudi (dist
Pudukkottai) , Pullambadi (dist Trichy) , Annavasal (dist Pudukkottai) ,
Samayapuram (dist Trichy) , Pamban (dist Ramanathapuram) , Perungalur (dist
Pudukkottai) , Tarangambadi (dist Nagapattinam) - 8 each , Labbaikudikadu (dist
Perambalur) , Tozhudur (dist Cuddalore) , Tirukoilur (dist Villupuram) , Thuvakudi
Imti (dist Trichy) , Uthukottai (dist Tiruvallur) , Ariyalur (dist Ariyalur) , Anna UTY (dist
Chennai) , Uthiramerur (dist Chengalpattu) , Tirupoondi (dist Nagapattinam) ,
Tirumayam (dist Pudukkottai) , Tondi (dist Ramanathapuram) , TRP Town (dist
Trichy) - 7 each
4th December:
Nagapattinam (Nagapattinam) and Karaikal (Karaikal)-16 each, Kodavasal
(Tiruvarur) and Bhuvanagiri (Cuddalore)- 15 each, Sethiyathope (Cuddalore)-14,
Tarangambadi (Nagapattinam)-13, Sirkali (Nagapattinam), DGP Office (Chennai),
Vembakkam (Tiruvannamalai) and Srimushnam (Cuddalore)- 12 each,
Rameswaram (Ramanathapuram), Anna University (Chennai), Tirupoondi
(Nagapattinam) and Kayalpattinam (Toothukudi)-11 each, Sriperumbudur
(Kancheepuram), Kollidam (Nagapattinam), Mgr Nagar (Chennai) and Pelandurai
(Cuddalore)-10 each, Uthukottai (Tiruvallur), Chembarambakkam (Tiruvallur),
Tuticorin (Toothukudi), Thalaignayer (Nagapattinam)-9 each
5th December:
Muthupet (dist Tiruvarur)-10, Mahabalipuram (dist Chengalpattu)-7 each, Kodavasal
(dist Tiruvarur), Nannilam (dist Tiruvarur) &amp; Thalaignayer (dist Nagapattinam)-6
each and Thiruthuraipoondi (dist Tiruvarur), Cheyyur (dist Chengalpattu), Kollidam
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(dist Nagapattinam), Cholavaram (dist Tiruvallur), Tirupoondi (dist Nagapattinam)
and Chidambaram (dist Cuddalore) 5 each.
6th December:
Maniyachi (dist Toothukudi) -16, Vaippar (dist Toothukudi) -12, Kadambur (dist
Toothukudi) -11, Kayathar (dist Toothukudi), Sirkali (dist Nagapattinam), Karaikal
(dist Karaikal), Chittar–(dist Kanyakumari) - 9 each, Thalaignayer (dist
Nagapattinam),
Mayiladuthurai
(dist
Nagapattinam),
Valinokam
(dist
Ramanathapuram), Needamangalam (dist Tiruvarur) - 8 each, Kodavasal (dist
Tiruvarur) , Manalmedu (dist Nagapattinam), Palayamkottai (dist Tirunelveli),
Vilathikulam (dist Toothukudi) - 7 each
2.10.8.

Damage due to CS BUREVI
In Sri Lanka, 57 houses were destroyed with 2,753 others being damaged.
According to the European Civil Protection and Humanitarian Aid Operations, 10,336
people were displaced. Burevi left 11 people dead and 5 others missing as on 6th
December, 2020.
The Wellington Dam‟s water level reached above the highest flood stage, flooding
isolated many villages from the capital city of Chennai. The Chidambaram Nataraja
Temple in the district of Cuddalore was flooded after receiving 340 mm of
precipitation. In Barathampattam, agricultural land was flooded, causing crop
damage.

a)

b)

c)

d)

Fig.4.7.14(a): Paddy crop and sugarcane crop have suffered severe damage
(source: https://www.newsclick.in/) (b) Flood in Tamil Nadu (source
:https://www.thenewsminute.com/) (c) Uprooted trees in Chennai (source:
http://www.uniindia.com) (d) A scene in Jaffna (source: tamilguardian.com)
In Puducherry, precipitation amounts of 138 mm were recorded on December 4,
2020. The power supply of the city was briefly cut off on December 3. In the area,
damage to trees, crops and huts was reported.
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CHAPTER-V
Forecast Performance during Post Monsoon Season 2020
5.1 Performance of Numerical Weather Prediction Models:
5.1.1. Introduction:
India Meteorological Department (IMD) operationally runs two regional models,
WRF and HWRF for short-range prediction and one Global model T1534L64 for medium
range prediction (10 days). The WRF-Var model is run at the horizontal resolution of 9
km and 3 km with 45 Eta levels in the vertical and the integration is carried up to 72 hours
over three domains covering the area between lat. 230 S to 460 N long 400 E to 1200 E.
Initial and boundary conditions are obtained from the IMD Global Forecast System
(IMDGFS) at the resolution of 9 km. The boundary conditions are updated at every six
hours interval. The HWRF model (resolution 27 km, 9 km and 3 km) is used for cyclone
track prediction in case of cyclone situation in the north Indian Ocean. IMD also makes
use of NWP products prepared by some other operational NWP Centres like, ECMWF
(European Centre for Medium Range Weather Forecasting), GFS (NCEP), UKMO
(UKMet), JMA (Japan Meteorological Agency). Ensemble prediction system (EPS) has
been implemented at the NWP Division of the IMD HQ for operational forecasting of
cyclones.
In addition to the above NWP models, IMD also run operationally “NWP based
Objective Cyclone Prediction System (CPS)”. The method comprises of five forecast
components, namely (a) Cyclone Genesis Potential Parameter (GPP), (b) Multi-Model
Ensemble (MME) technique for cyclone track prediction, (c) Cyclone intensity prediction,
(d) Rapid intensification and (e) Prediction of decay in intensity after the landfall. Genesis
potential parameter (GPP) is used for predicting potential of cyclogenesis and forecast
for potential cyclogenesis zone. The multimodel ensemble (MME) for predicting the track
(at 12h interval up to 120h) of tropical cyclones for the Indian Seas is developed applying
multiple linear regression technique using the member models IMD-GFS, GFS (NCEP),
ECMWF, UKMO and JMA. The SCIP model is used for 12 hourly intensity predictions up
to 120-h and a rapid intensification index (RII) is developed and implemented for the
probability forecast of rapid intensification (RI). Decay model is used for prediction of
intensity after landfall. In this report performance of the individual models, MME
forecasts, SCIP, GPP, RII and Decay model for cyclones during 2016 are presented and
discussed.
Global models are also run at NCMRWF. These include unified model (NCUM)
adapted from UK Meteorological Office. Apart from the observations that are used in the
earlier system, the new observations assimilated at NCMRWF include (i) Precipitation
rates from SSM/I and TRMM (ii) GPSRO occultation (iii) AIRS and AMSRE radiances (iv)
MODIS winds. Additionally ASCAT ocean surface winds and INSAT-3D AMVs are also
assimilated. NCUM (N768/L70) model features a horizontal resolution of 17km and 70
vertical levels. It uses 4D-Var assimilation and features no cyclone
initialization/relocation. NCUM is a grid point model which has a Non-hydrostatic
dynamics with a deep atmosphere suitable for all scales. It has semiimplicit time
integration with 3D semi-Lagrangian advection, terrain following height coordinates and
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high order advection. It features mass-flux for shallow convection with convective
momentum transport, non-local mixing and entrainment for boundary layer
NCMRWF Ensemble Prediction System (NEPS) is a global medium range
probabilistic forecasting system adapted from UK MET Office. The configuration consists
of four cycles of assimilation corresponding to 00Z, 06Z, 12Z 18Z and 10-day forecasts
are made using the 00Z initial condition. The N400L70 forecast model consists of
800x600 grid points on the horizontal 114 surface and has 70 vertical levels. Horizontal
resolution of the model is approximately 33 km in the mid-latitudes. The 10 day control
forecast run starts with N768L70 analysis of the deterministic assimilation forecast
system and 44 ensemble members start from different perturbed initial conditions
consistent with the uncertainty in initial conditions. The initial perturbations are generated
using Ensemble Transform Kalman Filter (ETKF) method (Bishop et al., 2001).
An important component common to both the deterministic and ensemble model is
that they do not use any TC relocation in the analysis. The performance of various NWP
models for the cyclonic storms developing over NIO region during post monsoon season
is presented in Sec. 5.1.2 to 5.1.4
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5.2. Very Severe Cyclonic Storm “Gati” over the Arabian Sea (21st -24th November
2020)
5.2.1 Prediction of Cyclogenesis [Genesis Potential Parameter (GPP) for GATI]
Grid point analysis and forecast of GPP is used to identify potential zone of
cyclogenesis. Fig. 5.2.1 (a-h) below shows the predicted zone of cyclogenesis.

Fig.5.2.1 (a-h): Predicted zone of Cyclogenesis based on 1200 UTC from 15-22
November 2020
This GPP product predicted Cyclogenesis over the area on 22 nd November, 168
hours in advance.
(Product available at http://www.rsmcnewdelhi.imd.gov.in/NWP_CYC/Analysis.htm)
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Since all low pressure systems do not intensify into cyclones, it is important to
identify the potential of intensification (into cyclone) of a low pressure system at the early
stages (T No. 1.0, 1.5, 2.0) of development. For this purpose, an area average analysis
of GPP is used. Conditions for (i) Developing system: Threshold value of average GPP ≥
8.0 and (ii) Non-developing system: Threshold value of GPP < 8.0. From Fig.5.2.2, it may
be noted that this product also indicated potential for intensification of the system into a
Cyclonic storm based on initial condition of 00 UTC of 21st November onwards.

Fig. 5.2.2: Area average analysis and forecasts (a) Area average analysis and
forecasts of GPP based on 0000 UTC of 21.11.2020 (b) Area average analysis and
forecasts of GPP based on 0000 UTC of 22.11.2020
5.2.2 Intensity Prediction:
Figure 5.2.3 Show the intensity forecast in terms of Maximum sustained wind speed
(MSW) in knots at various initial conditions. Intensity is underestimated by GEFS model.
a)

b)

Fig. 5.2.3 Intensity in terms of MSW (knots) based on a) 00UTC of 22November
2020 b) 00UTC of 23 November 2020.
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5.2.3 Track prediction by NWP models
Track prediction by various NWP models is presented in Fig.5.2.4. Based on initial
conditions of 0000 UTC of 22nd November, most of the models indicated initial westnorthwestward movement towards north Somalia coast. However only NCEP GFS and
JMA modals did not indicate any landfall and HWRF indicated an initial westsouthwestward movement followed by northwestward re-curvature & landfall over north
Somalia coast. Figure 5.2.4 show strike probability of storm passing through 65nm as
well as ensemble tracks along with GFS (control i.e. AC00), ensemble mean (AEMN )
and IMD tracks based on different initial conditions.

Fig. 5.2.4: NWP model track forecast based on 0000 UTC of 22.11.2020
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5.2.4 Track forecast errors by various NWP Models
The average track forecast errors (Direct Position Error) in km at different lead period (hr)
of various models are presented in Table 5.2.1. From the verification of the forecast
guidance available from various NWP models, it is found that the average track forecast
errors of HWRF model was minimum for 12 and 24 hours forecast followed by MME.
Table-5.2.1: Average track forecast errors (Direct Position Error (DPE)) in km (Number of
forecasts verified is given in the parentheses)
LEAD-TIME

12h

24h

IMD-MME

113(1)

142(1)

ECMWF

128(1)

122(1)

NCEP-GFS

142(1)

279(1)

UKMO

114(1)

167(1)

JMA

198(1)

247(1)

IMD-GFS

128(1)

122(1)

HWRF

88(5)

161(5)

GEFS

200

340

5.2.4.1 Landfall forecast error by various NWP Models
Fig.5.2.5 shows the landfall errors by the constituent models of MME along with that of
MME. Other member models did not provide any landfall forecast.

Fig. 5.2.5: MME Landfall Point and Time Forecast Error of GATI (Forecast based on
00UTC of 22.11.2020; lead time-15h)

5.2.4.2 Intensity forecast errors by HWRF Model
The intensity forecasts by HWRF model is shown in Table 5.2.2(a-b). The intensity error
was high with HWRF model.
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Table-5.2.2(a) Average Absolute Error ( INTENSITY ) of IMD-HWRF Model
(Number of forecasts verified is given in the parentheses) ::
Lead Time
HWRF
GEFS

12 Hr
9.2 (5)
20

24 Hr 36 Hr
7.4 (5) 6.0 (3)
21.5
24.5

48 Hr
5.0 (1)
-

Table-5.2.2 (b) Root Mean Square (RMSE) ( INTENSITY ) errors of IMD-HWRF Model
(Number of forecasts verified is given in the parentheses) ::
Lead Time
HWRF
GEFS

12 Hr 24 Hr 36 Hr
10.3 (5) 9.0 (5) 8.1 (3)
25.5
33.0
32.0

48 Hr
5.0 (1)
-

5.2.4.3 Track, Intensity and Landfall Forecast Errors by GEFS model:
The average track forecast errors (Direct Position Error) in km at different lead period
(hrs) for GEFS (Control (CNTL) and Ensemble mean (ENS_MEAN) models are
presented in Table 5.2.3(a). Table 5.2.3(b) represents Average absolute errors (AAE)
and Root Mean Square (RMSE) errors in kts from GEFS model .
Table 5.2.3(a) Average track forecast errors (Direct Position Error (DPE)) in km
(Number of forecasts verified is given in the parentheses)
Lead Time 12H
24H
36H
48H
GEFS(CNTL) 201(4) 280(3) 364(2) 79(1)
GEFS(MEAN) 200((4) 362(3) 407(2) 221(1)
Table 5.2.3(b) Average absolute errors (AAE) and Root Mean Square (RMSE) errors
in kts of CNTL and ENS_MEAN from GEFS model (Number of forecasts verified is
given in the parentheses)
Lead Time
12H
24H
36H
48H
GEFS_CNTL_AAE
22(4)
28(3)
31(2)
40(1)
GEFS_MEAN_AAE
22(4)
28(3)
33(2)
43(1)
GEFSCNTL_RMSE
26(4)
33(3)
32(2)
40(1)
GEFS_MEAN_RMSE 22(4)
28(3)
33(2)
43(1)
To summarise the performance of numerical models it may be noted that though majority
of them indicated the genesis and track more or less accurately, the ‘explosive’ nature of
intensification could not be predicted by any of them, due to various limiting factors. SCIP
model also could not provide a hint in this case as the 24 hour forecast position predicted
by MME based on the initial condition of 0000 UTC of 22 nd November, lay over the land
and the formula for calculating the Rapid Intensification Index would not perform under
the scenario of Post Landfall Characteristics of a Cyclone. Thus the matter to be
highlighted here is the limitations by the Dynamical & Statistical models depending on
these outputs to correctly prognose the intensity of Cyclonic Storms very close to coast.
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5.3. Very Severe Cyclonic Storm “NIVAR” over the Bay of Bengal (22 nd -27th
November 2020)
5.3.1. Prediction of Cyclogenesis (Genesis Potential Parameter (GPP) for NIVAR
Grid point analysis and forecast of GPP is used to identify potential zone of
cyclogenesis. Fig.5.3.1. (a-g) below shows the predicted zone of cyclogenesis. Grid point
analysis and forecasts of GPP predicted the cyclogenesis zone over the Bay of Bengal
120 hrs before its formation since 17th November.
a)

b)

d)

e)

c)

f)

g)

Fig.5.3.1. (a-g): Predicted zone of Cyclogenesis based on 0000 UTC from 24-27 Nov.,

The Area average analysis of GPP is presented in Fig.5.3.2. Since all low
pressure systems do not intensify into cyclones, it is important to identify the potential of
intensification (into cyclone) of a low pressure system at the early stages (T No. 1.0, 1.5,
2.0) of development. For developed system, threshold value of GPP is ≥ 8.0 and for nondeveloped system, threshold value of GPP is < 8.0. It is seen that since 21st/0000 UTC,
the GPP area average analysis was indicating the system to intensify into a cyclonic
storm. However, it was indicating the system to intensify into a cyclonic storm from 0000
UTC of 21st itself. At that time, even genesis had not occurred.

Fig.5.3.2.: Area average analysis and forecasts of GPP based on (a) 0000 UTC of 21st (b)
0000 UTC of 22nd (c) 0000 UTC of 23rd (d) 1200 UTC of 23rd
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5.3.2. Track prediction by NWP models
Track prediction by various NWP models is presented in Fig.5.3.3. Based on initial
conditions of 0000 UTC of 23rd November, most of the models indicated movement
towards north Tamilnadu - south Andhra Pradesh coasts. There was large divergence
among the models wrt point and time of landfall. MME predicted peak intensity of 52 kts.
The landfall point and time was correctly predicted, but intensity at the time of landfall
was underestimated by the MME. Figure 5.3.3. show strike probability of storm passing
through 65nm as well as ensemble tracks along with GFS(control i.e. AC00), ensemble
mean (AEMN ) and IMD tracks based on different initial conditions.

Fig. 5.3.3. (a): NWP model track forecast based on 0000 UTC of 23.11.2020
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Based on initial conditions of 0000 UTC of 24th November, there was again large
divergence wrt landfall point. UKMO and MME captured the northeastwards recurvature
of the system. HWRF & NCEP GFS predicted it’s re-emergence into Arabian Sea.

Fig. 5.3.3. (b): NWP model track forecast based on 0000 UTC of 24.11.2020
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Based on initial conditions of 0000 UTC of 25th November, models were predicting
landfall near 120N. UKMO, MME, ECMWF, IMD GFS captured the northeastwards
recurvature of the system. HWRF predicted it’s westwards recurvature.

Fig. 5.3.3. (c): NWP model track forecast based on 0000 UTC of 25.11.2020
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5.3.4 Errors by various NWP Models
5.3.4.1 Track forecast errors by various NWP Models
Average track forecast errors by various NWP models is presented in Table 5.3.1.
For 24 hrs lead period track forecast error was the least i.r.o. MME followed by UKMO,
ECMWF, NCEP GFS, JMA and HWRF. For 48 hrs lead period, the track forecast error
was the least i.r.o. UKMO followed by ECMWF and MME. For 72 hours lead period, the
error was the least i.r.o. ECMWF followed by UKMO and MME.
Table-5.3.1. Average track forecast errors (Direct Position Error (DPE)) in km (Number of
forecasts verified is given in the parentheses)
Lead time →

12h

24h

36h

48h

60h

72h

IMD-MME

26(5)

26(5)

29(5)

91(4)

105(3) 133(2) 113(1)

ECMWF

49(5)

61(5)

46(5)

54(4)

43(3)

NCEP-GFS

50(5)

67(5)

95(5)

294(4) 360(3) 401(2) 427(1)

UKMO

36(5)

46(5)

38(5)

40(4)

59(3)

67(2)

JMA

38(5)

86(5)

126(5) 102(4)

94(3)

115(2) 110(1)

IMD-GFS

102(5) 121(5) 140(5) 184(4) 180(3) 290(2) 185(1)

52(2)

84h

62(1)

64(1)

HWRF

70 (11) 86 (11) 115 (9) 210 (7) 309 (5) 380 (3)

GEFS(CNTL)

92(6)

117(5) 145(4) 180(3) 178(3) 245(2) 178(1)

GEFS(MEAN)

74(6)

117(5) 148(4) 173(3) 182(3) 257(2) 259(1)

-

5.3.4. Landfall forecast errors
The landfall point and time forecast errors by IMD MME & HWRF are presented in
Table 5.3.2. The landfall point error varied from 30-60 km for various lead period ranging
from 18 hrs to 66 hrs. The landfall point errors varied from 15 to 75 km for various lead
periods between 12 and 60 hrs. For 12 and 24 hrs lead period, the landfall time error was
zero hrs.
Table-5.3.2. Landfall Point (in km) and time (in hrs) of IMD-MME & HWRF Model
((forecast time – Observed time) [-ve early +ve delay])
Lead Time

12 Hr

24 Hr

36 Hr

48 Hr

60 Hr

Landfall Point-HWRF

16

77

46

34

55

Landfall Point-MME

44

33

44

55

66

Landfall Time-HWRF

0

0

-6

-6

-12

Landfall Time-MME

2

6

3

-1

0

3.5.5. Intensity forecast errors by various NWP Models
Intensity forecast by MME for various lead periods is presented in Fig. 5.3.4 (a) and
intensity prediction at the time of landfall is presented at Fig. 5.3.4 (b). MME throughout
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underestimated the intensity at the time of landfall. The intensity forecasts of IMD-SCIP
model and HWRF model are presented in Table 5.3.3.

(a)

(b)

Fig. 5.3.4.: (a) SCIP Intensity Forecast Error (NIVAR) and (b) SCIP Landfall Intensity Forecast
Error (NIVAR)
Figure 5.3.5 Show the intensity forecast in terms of Maximum sustained wind
speed (MSW) in knots at various initial conditions.
a)

b)

c)

d)

Fig. 5.3.5 Intensity in terms of MSW (knots) based on a)00UTC of 23November 2020
b) 00UTC of 24 November 2020 c)00UTC of 25November 2020 d) 00UTC of 26
November 2020.
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Table-5.3.3. Average absolute errors (AAE) and Root Mean Square (RMSE) errors in knots of
SCIP model (Number of forecasts verified is given in the parentheses)
Lead time →

12H

24H

36H

48H

IMD-SCIP (AAE)
IMD-HWRF
(AAE)

5.6(5)

5.5(4)

7.3(3)

12.0(2) 3.0(1)

GEFS_CNTL_AAE

5(6)
4(6)

8(5)
4(5)

8(4)
4(4)

8(3)
7(3)

6(2)
10(2)

5.9

6.0

9.0

12.0

3.0

GEFS_MEAN_AAE
IMD-SCIP (RMSE)

60H

72H

6.6 (11) 8.4 (11) 10.8 (9) 12.1 (7) 12.6 (5) 7.7 (3)

1(1)
6(1)

IMD-HWRF (RMSE)

7.4 (11) 10.1(11)13.6 (9) 16.6 (7) 18.2 (5) 8.8 (3)

GEFS_CNTL_RMSE

6(6)
4(6)

GEFS_MEAN_RMSE

9(5)
5(5)
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14(4)
5(4)

10(3)
12(3)

6(2)
10(2)

1(1)
6(1)

5.4. Cyclonic Storm “Burevi” over the Bay of Bengal (30th November- 5th December
2020)
5.4.1 Prediction of Cyclogenesis [Genesis Potential Parameter (GPP) for BUREVI]
The model could predict cyclogenesis zone correctly about 144 hrs in advance
(Fig. 5.4.1). Since all low pressure systems do not intensify into cyclones, it is important
to identify the potential of intensification (into cyclone) of a low pressure system at the
early stages (T No. 1.0, 1.5, 2.0) of development. For a low pressure system which is
having potential to develop into a CS, the Threshold value of average GPP could be ≥
8.0 whereas for a non-developing system, the threshold value of GPP would be < 8.0. In
the present case, this product had indicated potential for intensification of the system into
a Cyclonic storm based on initial condition of 00 UTC of 29th November onwards. The
area average values of GPP figure are shown in Fig.5.4.2.

(a)

(b)

(c)

(d)

(e)

(f)

Fig.5.4.1 (a-f): Predicted zone of Cyclogenesis based on 1200 UTC from 24
November-1 December 2020
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GENESIS POTENTIAL PARAMETER (GPP)
Based on 00z of 29.11.2020
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Fig. 5.4.2: Area average analysis and forecasts of GPP based on (i) 0000 UTC of
29.11.2020 (ii) 1200 UTC of 29.11.2020 (iii) 0000 UTC of 30.11.2020 (iv) 1200 UTC of
30.11.2020 (v) 0000 UTC of 01.12.2020
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5.4.2 Track prediction by NWP models
Track prediction by various NWP models during 30th November to 02nd December
is presented in Fig.5.4.3. Based on initial conditions of 0000 UTC of 30th November, most
of the models indicated initial west-northwestward movement and crossing east coast of
Sri Lanka over the northern part. NCEP GFS & IMD GFS models consistently indicated
that after crossing Sri Lanka coast, it could re-emerge into Comorin area, maintaining the
Cyclone intensity and further move westwards across south Kerala. Figure 5.4.3 show
strike probability of storm passing through 65nm as well as ensemble tracks along with
GFS(control i.e. AC00), ensemble mean (AEMN ) and IMD tracks based on different
initial conditions.

Fig. 5.4.3 (a): NWP model track forecast based on 0000 UTC of 30.11.2020
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Fig. 5.4.3 (b): NWP model track forecast based on 0000 UTC of 01.12.2020
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Fig. 5.4.3 (c): NWP model track forecast based on 0000 UTC of 02.12.2020

159

Fig. 5.4.3 (d): NWP model track forecast based on 0000 UTC of 03.12.2020
It may also be noted that HWRF was not consistent in its predictions on a day-to-day
basis. Initially it predicted a west-southwestward movement across Comorin area after
the first landfall and later as moving across interior Tamil Nadu & South Kerala and reemerging over Lakshadweep area.
Thus it may be noted that the numerical models could not clearly indicate the unusually
prolonged stagnation underneath the COL region in advance. Also, since the MME
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solutions do not work for Islands / land locked regions as in the present case, the in-situ
weakening of the system over the region also could not be predicted by MME.
5.4.3 Errors by various NWP Models
5.4.3.1 Track forecast errors by various NWP Models
The average track forecast errors (Direct Position Error) in km at different lead
period (hr) of various models are presented in Table 5.4.1. From the verification of the
forecast guidance available from various NWP models, it is found that the average track
forecast errors of MME model was minimum for 24 and 48 hr and 72 hours forecast.
HWRF forecasts fared well next to MME only for the 12 hour period. Performance of
NEPS, NCUM (G) & ECMWF were generally better following MME for the 24, 48 & 72
hours forecast.
Table-5.4.1. Average track forecast errors (Direct Position Error (DPE)) in km
(Number of forecasts verified is given in the parentheses)
Lead time →
IMD-MME

12h
24h
36h
48h
60h
72h
84h
96h 108h
84(7) 76(7) 71(7) 73(4) 53(3) 76(3) 120(1) 179(1) --

120h
--

ECMWF

96(7) 88(7) 101(7) 123(4) 116(3) 82(3) 149(1) 183(1)

--

--

NCEP-GFS

81(7) 94(7) 103(7) 79(4) 58(3) 165(3) 140(1) 264(1)

--

--

UKMO

93(7) 94(7) 101(7) 103(4) 74(3) 80(3) 62(1) 124(1)

--

--

108(7) 107(7) 146(7) 125(4) 61(3) 83(3) 189(1)

**

--

--

109(7) 101(7) 156(7) 223(4) 235(3) 327(3)

**

**

--

--

JMA
IMD-GFS
HWRF
NCUMG

NCUMR

NEPSG

53

87

104

105

180

229

286

321

409

423

(19)

(17)

(15)

(13)

(11)

(9)

(7)

(4)

(2)

(1)

107

86

91

93

133

130

177

160

213

160

(8)

(8)

(7)

(4)

(6)

(7)

(7)

(7)

(7)

(6)

93

86

128

159

177

190

(9)

(8)

(9)

(10)

(8)

(8)

94

76

73

79

80

113

120

155

178

130

(10)

(10)

(10)

(10)

(10)

(10)

(10)

(10)

(9)

(7)

115
GEFS_CNTL (10)

104
(9)

144
(8)

243
(7)

330
(6)

468
(5)

532
(4)

660
(3)

710
(2)

762
(1)

104
GEFS_MEAN (10)

89
(9)

132
(8)

233
(7)

332
(6)

426
(5)

511
(4)

619
(3)

696
(2)

782
(1)
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5.4.3.2 Landfall forecast errors by MME Model
Fig.5.4.4 shows the landfall forecast point & Time error by MME, with respect to the first
and second landfall over east coast of Sri Lanka and south Tamil Nadu respectively.
(a)

(b)

Fig. 5.4.5: MME Landfall Point and Time Forecast Error (BUREVI) (a) Sri Lanka (b) Tamil
Nadu((forecast time – Observed time) [-ve early +ve delay])
5.4.3.3 Intensity forecast errors by various NWP Models
The intensity forecasts of IMD-SCIP model and HWRF model are shown in Table 5.4.2.
The intensity error was very high with NCUM (R) followed by HWRF model. Performance
of Intensity prediction by SCIP model is presented in Fig. 5.4.5(a) & (b).
a. Intensity prediction by SCIP Model

Fig. 5.4.6(a): SCIP Intensity Forecast Error (BUREVI)
b. Landfall intensity predicted by SCIP Model

Fig. 5.4.6(b): SCIP Landfall Intensity Forecast Error (BUREVI) (i) Sri Lanka (ii) Tamil Nadu
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(c) GEFS model
Figure Fig. 3.3.5: (c) Show the intensity forecast in terms of Maximum sustained wind
speed (MSW) in knots at various initial conditions.
a)

b)

c)

d)

e)

Fig. 5.4.7 Intensity in terms of MSW (knots) based on a)00UTC of 30November
2020 b) 00UTC of 01 December 2020 c)00UTC of 02 December 2020 d) 00UTC of
03 December 2020 e) 00UTC of 04 December 2020.
Table-5.4.2 Average absolute errors (AAE) and Root Mean Square (RMSE) errors in knots of
SCIP model (Number of forecasts verified is given in the parentheses)
Lead time →
IMD-SCIP (AAE)
HWRF (AAE)
GFS(AAE)
NCUM(R)
(AAE)
NCUM(G)
(AAE)
GEFS_CNTL(AAE)
GEFS_MEAN(AAE)
NEPS(G)
IMD-SCIP (RMSE)
HWRF (RMSE)
GFS(RMSE)

12H
24H
36H
48H
60H
72H 84 Hr 96 Hr 108 Hr 120 Hr
1.3(6) 2.0(5) 4.5(4) 6.7(3) 9.0(2) 11.0(1)
7.8 (19)4.4 (17) 4.5 (15) 5.0 (13) 4.5 (11) 5.0 (9) 6.1 (7) 12.1 (4) 12.7 (2) 16.0 (1)
3.5
4.0
5.0
5.5
5.5
4.8
5.0
8.5
4.0
5.0
12
06
09
08
09
5.5
05

05

04

04

07

10

5(10) 7(9)
7(8)
7(7)
7(6)
8(5)
4(10) 5(9)
6(8)
5(7)
5(6)
5(5)
04
04
03
03
04
05
1.6
2.2
4.6
10.0
10.3
11.0
9.8 (19)5.1 (17) 5.4 (15) 6.5 (13) 5.3 (11) 6.4 (9)
6.0
8.5
7.5
7.0
7.5
8.5
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06

04

05

07

7(4)
3(4)
05

6(3)
5(3)
4.5

4(2)
5(2)
05

0(1)
5(1)
06

7.2 (7) 11.9 (4) 18.7 (2) 16.0 (1)
7.5
7.5
4.5
-

GEFS_CNTL(RMSE) 6(10)
GEFS_MEAN(RMSE) 5(10)

8(9)
6(9)

8(8)
7(8)

8(7)
6(7)

8(6)
7(6)

9(5)
5(5)

8(4)
4(4)

8(3)
7(3)

4(2)
5(2)

0(1)
5(1)

5.4.4.4 Track, Intensity and Landfall Forecast Errors by GEFS model:
The average track forecast errors (Direct Position Error) in km at different lead period
(hrs) for GEFS (Control (CNTL) and Ensemble mean (GEFS_MEAN) models are
presented in Table 3.3.1. The Track error is less in GEFS_MEAN than control. Table
3.3.5 represents intensity forecast errors in knots. The Average absolute errors (AAE)
and Root Mean Square (RMSE) errors in kts from GEFS model are given in Table 3.3.2.
Table 3.3.7 and Table 3.3.8 gives the landfall errors in time and km.
Table 5.4.4 Average Intensity Forecast Errors in knots (Number of forecasts
verified is given in the parentheses). Negative sign indicates underestimation of
intensity and vice versa

Lead Time 12H
CNTL
3(10)
ENS_MEAN 2(10)

24H
4(9)
5(9)

36H
5(8)
6(8)

48H
5(7)
5(7)

60H
5(6)
5(6)

72H
5(5)
1(5)

84H
5(4)
-1(4)

96H
6(3)
-2(3)

108H
4(2)
-3(2)

120H
0(1)
-5(1)

Table 5.4.6 Landfall time forecast errors (hour) at different lead time (hr) („+‟
indicates delay landfall, „-‟ indicates early landfall)
Forecast Lead Time 63h
39h
15h
(h)
00Z30Nov
00Z01Dec
00Z02Dec
CNTL
ENS_MEAN

-17
-17

-11
-11

+1
-5

Table 5.4.7 Landfall point forecast errors (km) of NWP Models at different lead time
(hour)
Forecast Lead Time 63h
39h
15h
(h)
00Z30Nov
00Z01Dec
00Z02Dec
CNTL
113
89
125
ENS_MEAN
116
71
32
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CHAPTER-VI
Summary, Conclusions and Lessons Learnt
1. Summary and conclusions
The Pilot Phase of FDP on landfalling cyclones over the Bay of Bengal was conducted
during 12th October to 20th December 2020 as per the implementation plan. IOP was declared
for 16 days for various coastal states of India along the east & west coasts, Oman, Yemen and
Somalia in association with depressions/deep depression over Bay of Bengal, tropical cyclones
Nivar & Burevi over Bay of Bengal and Gati over the Arabian Sea. The daily bulletin was
prepared during the period and circulated to all concerned.
The FDP helped in continuous monitoring of environmental conditions for cyclogenesis
and monitoring of track, intensity and landfall of cyclonic disturbances over the region. Further,
intense observation during IOP helped in better monitoring and prediction of cyclonic
disturbances. The additional data collected during the FDP included enhanced Automatic
Weather Station (AWS), High Wind Speed Recorder (HWSR) and Doppler Weather radar
(DWR) network along the coast, eighteen activated buoy observations from the NIO, coastal
AWS, ships and microwave imagery products. Also, an array of deterministic and probabilistic
numerical weather prediction models was used for prediction purpose.
Because of above, the cyclone track forecast errors reduced in 2020 compared to
previous FDP campaign. It helped in refining the Standard Operation Procedure and
strengthening the multi-institutional mechanism. The seasonal average track forecast error was
62.5 km, 79.5 km and 116.5 km, respectively for 24, 48 and 72hrs forecasts during postmonsoon season, 2019 against the past five years average error of 86.0, 132.0 and 178.0 km
based on data of 2014-2018. The seasonal average absolute error (AE) in intensity forecast
error has been 8.7 knots, 12.7 knots and 17.4 knots respectively for 24, 48 and 72 hrs lead
period of forecast against the past five years average of 9.6, 14.7 and 14.1 knots. The seasonal
average landfall point forecast error was 49.9 km and 50.5 km for 24 and 48 hours lead period
against long period average errors of 16.6 km and 16.8 km during 2014-18 for 24 and 48 hours
lead period.
2. Lessons learnt
The lessons learnt from the early warning services of cyclone, during 2020 are
presented and discussed below along with the recommendations for future course of action to
improve the early warning service of cyclone. As there were 4 cyclones, the lessons learnt are
based on the performance during these cyclones only. The lessons learnt with respect to all
aspects of early warning services of cyclone including observation, monitoring & analysis,
numerical weather prediction modelling, operational forecasting, warning bulletins and products
generation, presentation and dissemination and triggering mechanism with disaster
management agencies, media and public are presented and discussed in the following sections.

Rainfall monitoring:
The IMD and NCMRWF prepare GPM satellite merged gauge rainfall data for
cyclone. The attempt should be made for merging radar based rainfall data.
Heavy Rainfall forecast by NWP Models:
There is need for dynamical statistical downscaling in various NWP models
including GFS, UM and HWRF for district-wise and catchment-wise improved rainfall
165

forecast. Also, there is need to implement location specific rainfall probability based on
Ensemble based models.
Wind forecast (structure forecast)
There is limited model support for structure forecasting (radii of 28, 34, 50 and 64
knots wind in four geographical quadrants). Similarly there is limited support for location
specific wind probability There is need for dynamical statistical downscaling in various
NWP models including GFS, UM and HWRF for structure forecasting and ensemble
based models for location specific wind probability forecast for land falling TCs.
Storm Surge:
IMD predicts storm surge guidance based on the inputs from INCOIS. There is
need to install tide gauges and coastal buoys for recording of storm surge
Standard Operating Procedure:
Cyclone warnings are issued regionally by ACWCs/CWCs and also the concerned MCs
for their respective area of responsibility. Since last SOP was published in 2013, it
should be updated in 2021 to improve cyclone warning system.
Improvement in warning Dissemination:
Dissemination of cyclone warnings and bulletins through all possible available
means including Press, TV, AIR (AM FM) website, email, fax, sms, social media (face
book, Tweeter), Mobile Apps, CAP, SMS through GAMES, NAVIK, Mobile Apps and
dissemination through State Govt agencies, religious institutes, farmers and fishermen
NGOs etc to reach end users as early as possible. IMD may coordinate with DM
agencies for dissemination of warning bulletins through GAMES and NAVIK.
Capacity building:
Followings are the lessons learnt.
(a) To ensure that the warnings and advisories are issued well in time and reach the
end user at the earliest, there is thus need to improve capacity of forecasters,
satellite and Radar experts on interpretation of products and preparation of
bulletins and improve tools and technology for satellite and radar products.
(b) There is also need to improve the capacity building of DM agencies, farmers and
fishermen, MLAs, MPs and local elected representatives, so that the advisories
are understood and followed by the end users.
(c) To reduce errors and time lag, automation of bulletins and various products is
required
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FDP (Cyclone) NOC Report Dated 12th October, 2020
Time of Issue: 1200 UTC

Synoptic features:
 The withdrawal line of the Southwest Monsoon continues to pass through Lat. 28°N/Long.83°E,
Faizabad, Fatehpur, Nowgong, Rajgarh, Ratlam, Vallabh Vidyanagar, Porbandar, Lat. 21°N/
Long.65°E and Lat. 21°N/ Long.60°.
 The Depression over Westcentral Bay of Bengal moved west-northwestwards with a speed of
03 kmph during past 06 hours and lay centred at 0830 hrs IST of today, the 12th October, 2020,
near latitude 15.7°N and longitude 85.0°E, about 280 km southeast of Vishakhapatnam (Andhra
Pradesh), 320 km east-southeast of Kakinada (Andhra Pradesh) and 360 km east-southeast of
Narsapur (Andhra Pradesh). It is very likely to intensify further into a Deep Depression during
next 12 hours. It is very likely to move west-northwestwards and cross north Andhra Pradesh
coast between Narsapur & Vishakhapatnam, close to Kakinada during the early morning of 13th
October, 2020.
 A trough runs from the cyclonic circulation associated with the above system to Eastcentral
Arabian Sea roughly along Lat. 15°N across Coastal Andhra Pradesh, Rayalaseema, Coastal &
North Interior Karnataka between 3.1 & 5.8 km above mean sea level.
 The feeble Western Disturbance as a trough in mid tropospheric westerlies with its axis at 5.8
km above mean sea level roughly along Long. 67°E to the north of Lat. 32°N persists.
 Remnants of the current Depression are likely to emerge as a Low Pressure Area over
Eastcentral & adjoining Northeast Arabian Sea off north Konkan-south Gujarat coasts around
15th October, 2020. There is low to moderate probability of its intensification into a Depression
thereafter over the same region.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of BOB over eastern parts of Arabian Sea (AS) with
SST decreasing to less than 28°C to the west of 60°E.
Tropical Cyclone Heat Potential (TCHP):
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh coast. It is less than 50 kJ/cm2 over southwest BoB off Sri Lanka coast.
TCHP is 90-100 KJ/cm2 over eastern parts of Arabian Sea. It is less than 90-100 KJ/cm2 over
the western parts of Arabian Sea.
Relative Vorticity:
The relative vorticity at 850 hPa is around 50X10-6s-1 over eastcentral BoB and adjoining north
Andaman sea. It is around 100X10-6s-1 over westcentral AS. Positive vorticity zone is east-west
oriented and is extending upto eastcentral AS across Peninsular India. The positive vorticity
zone over westcentral BoB is extending upto 200 hPa level.
Positive vorticity is seen over eastern parts of AS with pockets of higher vorticity over
eastcentral AS and southeast & adjoining southwest AS.
1

Convergence:
Two zones of positive convergence about 20 x 10-5s-1 are seen over westcentral BOB and north
Andhra Pradesh coast. Positive convergence zone is northwest-southeast oriented. Two
Another positive convergence zone of about 20 x 10-5s-1 is seen over Andaman Sea.
An elongated positive convergence zone of 10-15 x 10-5s-1 lies over eastcentral AS off
Maharashtra coast.
Divergence:
Elongated positive upper level divergence zone (5-20 x 10-5s-1) is seen over westcentral BoB
extending upto central India. Positive divergence zone (30 x 10-5s-1) is seen over westcentral
BoB near the system centre.
A north-soth oriented elongated positive zone of 5-20x10-5 s-1 is seen over eastcentral &
adjoining southeast AS.
Wind Shear:
Wind shear is moderate (10-20 knots) over central & north BoB and this region is extending
westwards upto eastcentral AS across central India.
Wind shear is high over south BoB and south AS.
Wind Shear Tendency:
There is increasing wind shear tendency over western parts of BoB.
The shear tendency is decreasing over eastcentral AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 20.0°N in association with anticyclonic
circulation over northwest BoB off West Bengal coast.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, intensity of the system is T 2.0. The convection shows
shear pattern. The convective clouds are sheared to the west of system centre. Scattered low
and medium clouds with embedded intense to very intense convection lay over westcentral
BOB off south coastal Odisha and coastal Andhra Pradesh. Minimum cloud top temperature is 93°C.
Scattered low and medium clouds with embedded moderate to intense convection lay
westcentral and adjoining northwest BoB, southeast BoB and Andaman Sea. Scattered low
and medium clouds with embedded moderate to intense convection lay over rest BOB.
Arabian Sea:According to satellite imagery, scattered low and medium clouds with embedded intense to very
intense convection lay over eastcentral AS. Scattered low and medium clouds with embedded
moderate to intense convection lay over south AS.

Large scale features
M.J.O. Index:
MJO index is in Phase 4 with amplitude more than 1 . It will move to phase 5 from tomorrow with
amplitude remaining more than 1 for next 7 days.
Storms and Depression over South China Sea/ South Indian Ocean:
Vortex (Nangka) over S China Sea centered near 18.1N/115.2E. Intensity is T2.0.
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NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model charts based on 0000 UTC of 12th October, 2020
shows depression over westcentral BoB at 0000 UTC of 12 th. It is indicating that the system
would move west-northwestwards and cross north Andhra Pradesh coast around noon of 13 th. It
is also indicating that the remnant of this system will emege into eastcentral AS off
Maharashtra-Gujarat coasts on 16th. It is showing further intensification of the system into deep
depression till 21st and weakening of the system thereafter over the same region.
GFS is also indicating a low over westcentral BoB on 17th with intensification and movement
towards Odisha coast.
IMD-GEFS
The analysis of IMD-GEFS model charts based on 0000 UTC of 12th October, 2020 shows the
existing deep depression close to north Andhra Pradesh on 13 th early morning. Therafter, it will
move across southern Peninsular India and emerge into eastcentral AS off Maharashtra Gujarat
coasts on 16th with signs of further intensification into depression over the same region.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 12th October, is indicating a depression close
to north Andhra Pradesh on 13th early morning.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 12th is indicating the system to cross
north Andhra Pradesh on 13th early morning and thereafter emerge into eastcentral AS off
Maharashtra Gujarat coasts on 16th with further intensification.
NCMRWF-UM-Regional Model: UM model guidance based on 0000 UTC of 12th is indicating
the system to cross north Andhra Pradesh on 13 th early morning and thereafter emerge into
eastcentral AS off Maharashtra Gujarat coasts on 16th with further intensification and movement
towards northeast AS towards south Pakistan.
NEPS Model: NEPS model guidance based on 0000 UTC of 12 th is indicating the system to
cross north Andhra Pradesh on 13th early morning and thereafter emerge into eastcentral AS
off Maharashtra Gujarat coasts on 16th with further intensification and movement towards
northeast AS and cross south Pakistan on 20th.
ECMWF: ECMWF model guidance based on 0000 UTC of 12 th is indicating the system to cross
north Andhra Pradesh on 13th evening and thereafter emerge into eastcentral AS off
Maharashtra Gujarat coasts on 16th with further intensification. The system would skirt Gujarat
coast during 17th-19th and thereafter move north-northwestwards.
NCEP-GFS: The analysis of NCEP GFS model based on 0000 UTC of 12th October, 2020
shows depression over westcentral BoB at 0000 UTC of 12 th. It is indicating that the system
would move west-northwestwards and cross north Andhra Pradesh coast around noon of 13th. It
is also indicating that the remnant of this system will emege in eastcentral AS off MaharashtraGujarat coasts on 16th. It is showing further intensification of the system into depression till 20 th
and weakening of the system thereafter over the same region.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 15th
October 2019 shows a significant GPP zone developing over southeast Arabian Sea off
Karnataka coast, which becomes significant while moving in a nearly northward direction to
reach northern parts of eastcentral Arabian Sea on 21st. It becomes less marked on 22nd.
IMD NWP products are available at:
http://nwp.imd.gov.in/bias/gfsproducts.php, http://nwp.imd.gov.in/bias/wrf27pro.php
http://www.rsmcnewdelhi.imd.gov.in/NWP_CYC/Analysis.htm or
http://www.rsmcnewdelhi.imd.gov.in/NWP_CYC/<HH> hrs.htm
<HH> are forecast hours i.e. 24, 48, 72 and etc.
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Summary and Conclusion:
Considering all the above, the existing deep depression over westcentral BoB is very likely to
move west-northwestwards and cross north Andhra Pradesh coast between Narsapur &
Vishakhapatnam, close to Kakinada during the early morning of 13 th October 2020. The
remnant of this depression after crossing the peninsular India would emerge into eastcentral
and adjoining northeast AS off north Konkan-south Gujarat coasts as a low pressure area
around 16th morning. There is low to moderate probability for it’s intensification into a
depression thereafter over the same region and move west-northwestwards slowly.
There is low probability of emergence of the remnant from the cyclonic storm over South China
Sea into the north Andaman Sea and adjoining EC Bay on 17th and its intensification over the
Bay of Bengal.

Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Low

144-168
HOURS
Low

Probability of cyclogenesis over Arabian Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Low

96-120
HOURS
Moderate

120-144 144-168
HOURS
HOURS
Moderate Moderate

Advisory:



The intense observation along Andhra Pradesh coast to continue till 13th October 2020 noon
Watch has to be maintained about the emergence of the remnant of (i) cyclonic storm over
south China Sea into bay of Bengal and Deep depression over the Bay of Bengal into
Arabian Sea off north Konkan and south Gujarat coasts
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FDP (Cyclone) NOC Report Dated 13th October, 2020
Time of Issue: 1200 UTC

Synoptic features:
♦

♦

♦

The Deep Depression over westcentral Bay of Bengal moved west-northwestwards crossed
north Andhra Pradesh coast close to Kakinada (near Lat. 17.0°N and long. 82.4°E) between
0630 & 0730 hours IST of today, the 13th October 2020, as a Deep Depression with
maximum sustained wind speed of 55-65 kmph gusting to 75 kmph. Moving
west-northwestwards with a speed of 24 kmph during past 06 hours and lay centred at 0830
hrs IST of today, the 13th October 2020 near latitude 17°N and longitude 82.1°E, about 15
km west-northwest of Kakinada (Andhra Pradesh) and 200 km east-southeast of
Khammam (Telangana). It moved west-northwestwards and weakened into a Depression at
0600 UTC and lay centred over Telangana. It is very likely to move west-northwestwards
and further weaken into a Well marked Low Pressure Area during next 12 hours.
The trough from the cyclonic circulation associated with the above system extended to
eastcentral Arabian Sea roughly along Lat. 15°N across Coastal Andhra Pradesh,
Rayalaseema, Coastal & North Interior Karnataka between 3.1 & 5.8 km above mean sea
level persists.
Remnant of the current Depression is likely to emerge as a Low Pressure Area over
Eastcentral & adjoining Northeast Arabian Sea off north Konkan-south Gujarat coasts
around 16th October, 2020. There is low to moderate probability of its intensification into a
Depression thereafter over the same region.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BOB).
SST is around 28-29°C over most parts of Arabian Sea (AS). It is slightly higher 29-30°C over
eastcentral AS off north Maharashtra coast.
Tropical Cyclone Heat Potential (TCHP):
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh coast and over southwest BoB off Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E.
Relative Vorticity:
The relative vorticity at 850 hPa is around 100X10-6s-1 over central BoB and adjoining north
Andaman sea. It is higher over Andhra Pradesh coast and is around 120X10-6s-1. Positive
vorticity zone is east-west oriented.
Positive vorticity is seen over eastcentral AS (30X10-6s-1) and a pocket of higher positive
vorticity is also seen over northeast & adjoining northwest AS (50X10-6s-1).
Convergence:
An elongated positive convergence zone about 15-20 x 10-5s-1 is seen over eastcentral &
westcentral BOB. Positive convergence zone about 50 x 10-5s-1 is seen over central India.
An a very small pocket of positive convergence 5 x 10-5s-1 lies over extreme northeast BoB.
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Divergence:
Elongated positive upper level divergence zone (20 x 10-5s-1) over central parts of BoB is seen
extending upto westcentral India.
An elongated positive zone of 5-10x10-5 s-1 is seen over eastcentral & adjoining southeast AS.
Wind Shear:
Wind shear is high (25-50 knots) over central & south BoB, low (5-15) over north BoB and
moderate (10-20 knots) over central parts of India.
Wind shear is high over major parts of AS except over northeast AS off Gujarat coast (15-20
knots).
Wind Shear Tendency:
Decreasing wind shear tendency is seen over westcentral and adjoining northeast BoB.
Decreasing wind shear tendency is seen over eastcentral AS off Maharashtra coast.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 20.0°N over northwest BoB off West
Bengal coast.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, system is over land. The convection shows shear
pattern. The convective clouds are sheared to the west of system centre. Broken low and
medium clouds with embedded intense to very intense convection lay over Telangana and
adjoining coastal Andhra Pradesh. Minimum cloud top temperature is -93°C.
Arabian Sea:According to satellite imagery, scattered low and medium clouds with embedded intense to very
intense convection lay over eastcentral AS and moderate to intense convection lay over
southeast AS.

Large scale features
M.J.O. Index:
MJO index is in Phase 4 with amplitude more than 1 . It will move to phase 5 from tomorrow with
amplitude remaining more than 1 for next 7 days.
Storms and Depression over South China Sea/ South Indian Ocean:
Vortex (Nangka) over S China Sea moved west-northwestwards and centered near 18.7N/111.0
E. Intensity is T2.5.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model charts based on 0000 UTC of 13th October, 2020
shows crossing of existing system near north Andhra Pradesh coast on 13 th morning and
subsequent weakening on same day. It is indicating that the system would emege into
eastcentral AS off Maharashtra-Gujarat coasts on 15th with no further intensification. GFS is
also indicating an extended low over westcentral BoB on 18 th with movement towards Odisha
coast on 19th and no further intensification.
IMD-GEFS
The analysis of IMD-GEFS model charts based on 0000 UTC of 13th October, 2020 shows the
existing system to emerge into eastcentral AS off Maharashtra Gujarat coasts on 15th with no
signs of further intensification till 20th October.
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IMD-WRF
The WRF model forecasts based on 0000 UTC of 13th October, is indicating existing system to
emerge into eastcentral AS on 15th.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 13th is indicating the emergence of
existing system into eastcentral AS off Maharashtra Gujarat coasts on 16th as a depression.
NCUM is also indicating further intensification and gradual north-northwestwards movement
over northeast AS off Gujarat coast during 17th-18th.
NCMRWF-UM-Regional Model: UM model guidance based on 0000 UTC of 13th is indicating
the emergence of existing system into eastcentral AS off Maharashtra Gujarat coasts on 16 th
with further intensification and movement towards northeast AS towards south Pakistan.
NEPS Model: NEPS model guidance based on 0000 UTC of 13th is indicating emergence of
existing system into eastcentral AS off Maharashtra Gujarat coasts on 16 th with further
intensification and movement towards northeast AS and crossing over south Pakistan on 21st.
ECMWF: ECMWF model guidance based on 0000 UTC of 13th is indicating emergence of
existing system into eastcentral AS off Maharashtra Gujarat coasts on 16 th with further
intensification and west-northwestwards movement towards Oman coast during 17 th-22nd. It is
indicating the system to cross Oman coast on 22nd night.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 13th October,
2020 shows emergence of existing system into eastcentral AS off Maharashtra-Gujarat coasts
on 15th with no further intensification.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 13th
October, 2020 shows a significant GPP zone developing over north Andaman Sea during 19th20th. It is also indicating small zone of significance over eastcentral AS during 15 th-18th.
IMD NWP products are available at:
http://nwp.imd.gov.in/bias/gfsproducts.php, http://nwp.imd.gov.in/bias/wrf27pro.php
http://www.rsmcnewdelhi.imd.gov.in/NWP_CYC/Analysis.htm or
http://www.rsmcnewdelhi.imd.gov.in/NWP_CYC/<HH> hrs.htm
<HH> are forecast hours i.e. 24, 48, 72 and etc.
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Summary and Conclusion:
Considering all the above, the existing depression over Telangana and neighbourhood is likely
to weaken into a well marked low pressure area during next 12 hrs. The remnant of this
depression after crossing peninsular India would emerge into eastcentral and adjoining
northeast AS off north Konkan-south Gujarat coasts as a low pressure area around 16th
morning. There is low to moderate probability for it’s intensification into a depression thereafter
over the same region and west-northwestwards movement slowly.
There is low probability of emergence of the remnant from the cyclonic storm over South China
Sea into the north Andaman Sea and adjoining EC Bay on 17 th and its intensification over the
Bay of Bengal.
Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Low

120-144
HOURS
Low

144-168
HOURS
Low

Probability of cyclogenesis over Arabian Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Low

72-96
HOURS
Low

96-120
HOURS
Moderate

120-144 144-168
HOURS
HOURS
Moderate
Low

Advisory:
Watch has to be maintained about the emergence of the remnant of
(i) cyclonic storm over south China Sea into Bay of Bengal around 18th October and
(ii) Depression over the Bay of Bengal into Arabian Sea off north Konkan and south Gujarat
coasts on 16th.
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FDP (Cyclone) NOC Report Dated 14th October, 2020
Time of Issue: 1200 UTC

Synoptic features:

♦

♦
The Depression over Telangana moved westwards with a speed of 20 kmph
during past 06 hours and lay centred at 0600 UTC of 14th October, 2020, over north Interior
Karnataka and adjoining areas of Maharashtra near latitude 17.7°N and longitude 77.0°E,
about 40 km north of Gulbarga (North Interior Karnataka) and about 110 km east of
Sholapur (Madhya Maharashtra). It is very likely to move west-northwestwards and weaken
into a Well marked low Pressure area during next 12 hours.
Thereafter, it is very likely to continue to move west-northwestwards and emerge into
eastcentral Arabian Sea off Maharashtra coast around 16th October morning. There is also
possibility of its further intensification into a Depression over eastcentral & adjoining
northeast Arabian Sea off Maharashtra – south Gujarat coasts and gradual westnorthwestward movement.
The trough from Westcentral Bay of Bengal to Eastcentral Arabian Sea roughly along Lat.
17°N ran across north Coastal Andhra Pradesh, Telangana, cyclonic circulation associated
with the Depression over North Interior Karnataka and south Maharashtra between 3.1 &
5.8 km above mean sea level.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BOB).
SST is around 28-29°C over most parts of Arabian Sea (AS). It is slightly higher 29-30°C over
eastcentral AS off north Maharashtra coast and over Gulf of Khambhat.
Tropical Cyclone Heat Potential (TCHP):
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh coast and over southwest BoB off Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E.
Relative Vorticity:
The relative vorticity at 850 hPa is around 50-70 X10-6s-1 over northwest & adjoining
westcentral BoB and in isolated pockets of north Andaman Sea.
The Depression centre over Land is having a relative vorticity of around 150X10-6s-1
An elongated belt of Positive vorticity is seen over south AS (30X10-6s-1) and a pocket of higher
positive vorticity is also seen over northwest & adjoining westcentral AS (50X10-6s-1).
Convergence:
No significant positive convergence zones located over the AS & BoB.
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Divergence:
Elongated positive upper level divergence zone (10-20 x 10-5s-1) over central parts of BoB is
seen extending upto Andaman Sea & 10 x 10-5s-1 over eastcentral AS.
Wind Shear:
Wind shear is high (25-50 knots) over central & south BoB, low (10-15 knots) over north BoB
and moderate (10-20 knots) over a small area over central & adjoining north AS.
Wind shear is high over major parts of AS except over northeast AS off Gujarat coast (15-20
knots).
Wind Shear Tendency:
Decreasing wind shear tendency is seen over westcentral BoB off Andhra Pradesh coast.
Decreasing wind shear tendency is seen over central & adjoining north AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 22°N across the Indian Sub-continent.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, system is over land. The convection continues to be
of shear pattern. The convective clouds are sheared to the west of system centre. Broken low
and medium clouds with embedded intense to very intense convection lay over Marathwada
and adjoining Madhya Maharashtra. Minimum cloud top temperature is -89°C.Also scatterd low
& medium clouds with embedded intense to very intense convection prevails over central BoB.
Scattered low to medium clouds with moderate to intense convection also seen over north,
central & south BoB and over Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low and medium clouds with embedded
intense to very intense convection lay over eastcentral AS and moderate to intense convection
lay over rest of eastcentral AS & southeast AS.

Large scale features
M.J.O. Index:
MJO index is in Phase 4 with amplitude more than 1 . It will move to phase 5 from tomorrow with
amplitude remaining more than 1 for next 7 days.
Storms and Depression over South China Sea/ South Indian Ocean:
Vortex (Nangka) over S China Sea moved west-northwestwards to Gulf of Tonkin & adjoining
Vietnam and centered near 20.0N/105.8 E. It lay over the land.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model charts based on 0000 UTC of 14th October, 2020
shows emergence of remnant of existing depression into eastcentral AS off MaharashtraGujarat coasts on 15th with no further intensification. GFS is also indicating an extended low
over Andaman Sea on 19th with movement towards Odisha coast during 19th to 23rd and no
further intensification.
IMD-GEFS
The analysis of IMD-GEFS model charts based on 0000 UTC of 14th October, 2020 shows the
existing system to emerge into eastcentral AS off Maharashtra Gujarat coasts on 16th with no
signs of further intensification till 20th October.
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IMD-WRF
The WRF model forecasts based on 0000 UTC of 14th October, is indicating existing system to
emerge into eastcentral AS on 16th with no further intensification.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 14th is indicating the emergence of
existing system into eastcentral AS off Maharashtra Gujarat coasts on 16th as a depression.
NCUM is also indicating further intensification and gradual northwestwards movement towards
Oman coast.
NCMRWF-UM-Regional Model: UM model guidance based on 0000 UTC of 14th is indicating
the emergence of existing system into eastcentral AS off Maharashtra Gujarat coasts on 16th
with further intensification and movement towards Oman coast.
.
NEPS Model: NEPS model guidance based on 0000 UTC of 14th is indicating emergence of
existing system into eastcentral AS off Maharashtra Gujarat coasts on 16 th with further
intensification and movement towards and movement towards Oman coast.
ECMWF: ECMWF model guidance based on 0000 UTC of 14th is indicating emergence of
existing system into eastcentral AS off Maharashtra Gujarat coasts on 16 th with further
intensification and west-northwestwards movement towards Gulf of Aden.
NCEP-GFS: The analysis of NCEP-GFS model charts based on 0000 UTC of 14th October,
2020 show emergence of remnant of existing depression into eastcentral AS off MaharashtraGujarat coasts on 15th with no further intensification.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 14th
October, 2020 shows a significant GPP zone developing over north Andaman Sea and
adjoining eastcentral BoB during 17th-21st.
IMD NWP products are available at:
http://nwp.imd.gov.in/bias/gfsproducts.php, http://nwp.imd.gov.in/bias/wrf27pro.php
http://www.rsmcnewdelhi.imd.gov.in/NWP_CYC/Analysis.htm or
http://www.rsmcnewdelhi.imd.gov.in/NWP_CYC/<HH> hrs.htm
<HH> are forecast hours i.e. 24, 48, 72 and etc.
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Summary and Conclusion:
Considering all the above, the existing depression over north Interior Karnataka and adjoining
areas of Maharashtra is likely to weaken into a well marked low pressure area during next 6 hrs.
The remnant of this depression after crossing peninsular India would emerge into eastcentral
and adjoining northeast AS off north Konkan-south Gujarat coasts as a low pressure area
around 16th morning. There is low to moderate probability for it’s intensification into a
depression thereafter over the same region and northwestwards movement slowly.
There is low probability of emergence of the remnant from the cyclonic storm over South China
Sea into the north Andaman Sea and adjoining EC Bay on 17th with low probability of it’s
intensification over the Bay of Bengal.
Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Low

120-144
HOURS
Low

144-168
HOURS
Low

Probability of cyclogenesis over Arabian Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Low

72-96
HOURS
Moderate

96-120
HOURS
High

120-144
HOURS
High

144-168
HOURS
High

Advisory:
Watch has to be maintained about the emergence of the remnant of
(i) cyclonic storm over south China Sea into Bay of Bengal around 18th October and
(ii) Depression over the Bay of Bengal into Arabian Sea off north Konkan and south Gujarat
coasts on 16th.
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FDP (Cyclone) NOC Report Dated 15th October, 2020
Time of Issue: 1200 UTC

Synoptic features:
♦
The Depression over north Interior Karnataka and adjoining areas of Maharashtra
further moved west-northwestwards and weakened into a well marked low pressure area
over south Madhya Maharashtra & neighbourhood yesterday evening (1200 UTC). It
further moved west-northwestwards and lay over south Madhya Maharashtra & adjoining
south Konkan today early morning (0000 UTC) and persisted over the same region in the
morning (0300 UTC) of today, the 15th October 2020.
It is very likely to move west-northwestwards and emerge into eastcentral Arabian Sea off
Maharashtra coast and concentrate into a Depression over eastcentral & adjoining
northeast Arabian Sea off Maharashtra – south Gujarat coasts during next 48 hours. It is
very likely to move gradually west-northwestwards and intensify further.
♦
The trough from Westcentral Bay of Bengal to Eastcentral Arabian Sea ran roughly
along Lat. 18°N ran across north Coastal Andhra Pradesh, Telangana, cyclonic circulation
associated with the above well marked low pressure area between 1.5 & 3.1 km above
mean sea level.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BOB).
SST is around 28-29°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
over Gulf of Oman and cooler (26- 24°C) all along Oman – Yemen and Arabian coasts.
Tropical Cyclone Heat Potential (TCHP):
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh coast and over southwest BoB off Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E.
Relative Vorticity:
The relative vorticity at 850 hPa is around 60-70 X10-6s-1 over east central AS & adjoining
northeast AS and adjoining Maharashtra coast.
An area of Positive vorticity is seen over northwest (25X10-6s-1) and a pocket of higher positive
vorticity is also seen over northwest BoB & also over Comorin area.
Convergence:
Positive convergence zones (10 x 10-5s-1) located in isolated pockets over south & central BoB,
and also over south & adjoining east central AS.

Divergence:
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A positive upper level divergence zone (05-10 x 10-5s-1) over central parts of BoB is seen
extending upto Andaman Sea & 05-10 x 10-5s-1over eastcentral and adjoining northeast AS and
along & off Maharashtra and Gujarat coasts.
Wind Shear:
The vertical wind shear (VWS) is high (30-40 kts) over south & central BoB and also over the
entire AS .
Wind Shear Tendency:
Decreasing wind shear tendency is seen over south & adjoining central BoB.
Increasing wind shear tendency is seen over south, central & adjoining north AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 23°N across the Indian Sub-continent.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, Scattered low & medium clouds with embedded
intense to very intense convection seen over westcentral BoB and over Andaman Sea.
Scattered low & medium clouds with embedded intense to very intense convection seen over
northeast BoB off Odisha coast. Scattered low & medium clouds with embedded weak to
moderate convection lay over the rest BoB.
Arabian Sea:According to 0900 UTC
intense to very intense
neighbourhood. Minimum
with embedded moderate
northeast AS..

satellite imagery, broken low and medium clouds with embedded
convection lay over Konkan and adjoining east central AS &
cloud top temperature is -93°C.Also scatterd low & medium clouds
to intense convection prevails over rest of east central and adjoining

Large scale features
M.J.O. Index:
MJO index is in Phase 5 wit h amplitude more than 1 . It will move to phase 6 with gradual
weakening of amplitude after 3-4 days.
Storms and Depression over South China Sea/ South Indian Ocean:
Vortex over west Philippines & neighbourhood centered near 15.4N/116.5 E. Intensity id T 1.0.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 15th October, 2020
shows re-emergence of the existing well marked low into east central AS by 16th morning. It is
indicating that the system would concentrate into a Depression over eastcentral AS off
Maharashtra-Gujarat coasts on 17th, into a Deep Depression on 18th and move initially
westwards followed by west-southwestwards & weakening over west central Sea by 20 th
October. However, it could persist over this region as a low pressure area during the
subsequent 3-4 days.
Over the east central BoB & adjoining Andaman Sea also likelyhood of formation of a low
pressure area is shown around 19th October.
IMD-GEFS
The analysis of IMD-GEFS model charts based on 0000 UTC of 15th October, 2020 also shows
similar pattern.
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IMD-WRF
The WRF model forecasts based on 0000 UTC of 15th October, is indicating existing system to
emerge into eastcentral AS on 16th with further intensification over east central & adjoining
northeast AS on 17th.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 15th is indicating the emergence of
existing system into eastcentral AS off Maharashtra- Gujarat coasts on 16th as a depression.
NCUM is also indicating further intensification and gradual north-northwestwards movement
over northeast AS off Gujarat coast during 17th-18th and further westward movement towards
Oman coast upto 21st, with gradual weakening.
NCMRWF-UM-Regional Model: UM model guidance based on 0000 UTC of 15th is indicating
the emergence of existing system into eastcentral AS off Maharashtra Gujarat coasts on 16th
with further intensification and movement towards northeast AS towards south Pakistan.
NEPS Model: NEPS model guidance based on 0000 UTC of 15th is indicating emergence of
existing system into eastcentral AS off Maharashtra Gujarat coasts on 16th with further
intensification and movement towards northeast AS and crossing over south Pakistan on 21st.
ECMWF: ECMWF model guidance based on 0000 UTC of 15th is indicating emergence of
existing system into eastcentral AS off Maharashtra Gujarat coasts on 16th with further
intensification and west-northwestwards movement upto 19th over to west central AS. It shows
subsequent west-southwestward movement & weakening. Unlike the previous model outputs,
today’s output does not show intensification beyond the stage of a Depression.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 15th October,
2020 shows emergence of existing system into eastcentral AS off Maharashtra-Gujarat coasts
on 15th with no further intensification.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 15th
October, 2020 shows a significant GPP zone developing over north Andaman Sea during 17th19th. It is also indicating a feeble zone of significance over eastcentral AS during 15th-18th.
IMD NWP products are available at:
http://nwp.imd.gov.in/bias/gfsproducts.php, http://nwp.imd.gov.in/bias/wrf27pro.php
http://www.rsmcnewdelhi.imd.gov.in/NWP_CYC/Analysis.htm or
http://www.rsmcnewdelhi.imd.gov.in/NWP_CYC/<HH> hrs.htm
<HH> are forecast hours i.e. 24, 48, 72 and etc.
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Summary and Conclusion:
Considering all the above, the existing well marked low pressure area over sout Madhya
Maharashtra and adjoining south Konkan is very likely to emerge into eastcentral and adjoining
northeast AS off north Konkan-south Gujarat coasts as a low pressure area around 16th
morning. There is high probability for it’s intensification into a depression during next 36 hours
over the same region and west-northwestwards movement slowly.
There is low probability of emergence of the remnant from the cyclonic storm over South China
Sea into the north Andaman Sea and adjoining EC Bay on 19th and its intensification over the
Bay of Bengal.
Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Low

120-144
HOURS
Low

144-168
HOURS
Low

Probability of cyclogenesis over Arabian Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Low

48-72
HOURS
High

72-96
HOURS
High

96-120
HOURS
High

120-144
HOURS
Low

144-168
HOURS
NIL

Advisory:
Watch has to be maintained about the emergence of the remnant of
(i) Cyclonic storm over south China Sea into Bay of Bengal around 19th October and
(ii) Well marked Low over south Maharashtra & adjoining south Konkan into east central
Arabian Sea off north Konkan and south Gujarat coasts on 16th.
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FDP (Cyclone) NOC Report Dated 16th October, 2020
Time of Issue: 1200 UTC

Synoptic features:
♦
The well marked low pressure area over south Madhya Maharashtra & adjoining
south Konkan moved further west-northwestwards across Konkan and emerged into eastcentral Arabian Sea (AS) in the early morning (0000 UTC) of today, the 16 th October
2020.It lay centred over east-central AS off north Maharashtra coast at 0300 UTC of today.
It is very likely to move further west-northwestwards and concentrate into a Depression
over eastcentral & adjoining northeast Arabian Sea off north Maharashtra – south Gujarat
coasts during next 24 hours.
♦
The trough from Westcentral Bay of Bengal to Eastcentral Arabian Sea ran roughly
along Lat. 18°N across north Coastal Andhra Pradesh, Telangana and the cyclonic
circulation associated with the above well marked low pressure area between 1.5 & 2.1 km
above mean sea level.
♦ A fresh Low pressure area is likely to form over central Bay of Bengal around 19 th
October. It is likely to become more marked during subsequent 24 hours.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BOB).
SST is around 28-29°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
over Gulf of Oman and cooler (26- 24°C) all along Oman – Yemen and Arabian coasts and 26 27ºC over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
Relative Vorticity:
The relative vorticity at 850 hPa is around 100 X10-6s-1 over east central AS & adjoining
northeast AS and adjoining Maharashtra coast.
An area of Positive vorticity (25X10-6s-1) is seen over central BoB and parts of Andaman Sea
extending eastwards.
Convergence:
Positive convergence zone (10-15 x 10-5s-1) prevails over east central AS off north Maharashtra
coast. No significant low level convergence zone prevails over the BoB.
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Divergence:
A positive upper level divergence zone (10-20 x 10-5s-1) prevails over eastcentral and adjoining
northeast AS and another zone of 05-10 x 10-5s-1over prevails over Andaman Sea .
Wind Shear:
The vertical wind shear (VWS) is moderate (10-20 kts) over east-central & adjoining northeast
AS and also over north BoB. It is high (30-40 kts) over rest of the north Indian Ocean.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over major parts of the AS & the BoB, except over
central AS and Andaman Sea it is increasing.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 23°N across north Arabian Sea.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection seen over central & southeast BoB and over Andaman Sea.
Scattered low & medium clouds with embedded moderate to intense convection seen over
southwest BoB. Scattered low & medium clouds with embedded weak to moderate convection
lay over north BoB.
Arabian Sea:According to 0900 UTC satellite imagery, the cyclonic vortex associated with the well marked
low pressure area over east-central Arabian Sea off north Maharashtra coast lay centred within
half a degree of Lat. 17.9 ºN and Long.71.0ºE. It shows a shear pattern. Associated broken low
and medium clouds with embedded intense to very intense convection lay over east central and
adjoining northeast AS between Lat. 15ºN to 21.5ºN & Long. 65.0ºE to 71.0ºE. Minimum cloud
top temperature is -93°C.Also scattered low & medium clouds with embedded moderate to
intense convection prevails over rest of east central and adjoining northeast AS. Scattered low
& medium clouds with embedded weak to moderate convection lay over the rest of north AS
and Gulf of Kutch.

Large scale features
M.J.O. Index:
MJO index is in Phase 5 wit h amplitude more than 1 . It will move to phase 6 with gradual
weakening of amplitude by 25th October.
Storms and Depression over South China Sea/ South Indian Ocean:
No active Storm or Depression prevails over this region.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 16th October, 2020
shows that the well marked low pressure area over east central AS off Maharashtra coast would
concentrate into a Depression by 17th morning, move slowly westwards and weaken into a low
pressure area over west-central AS by 20th.
It also indicates likely formation of a low pressure area over central BoB on 18 th, becoming well
marked over west-central BoB on 19th and concentrating into a Depression over over westcentral BoB off Andhra Pradesh coast on 20th.
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IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 16th October, 2020 also
shows the formation of Depression over east-central AS, its westward movement to central AS
on 18th and weakening over west-central BoB by 20th.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 16th October, is indicating existing system as
a Depression over eastcentral AS off Maharashtra coast on 16th with near westward movement
during next 48 hours.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 16th is indicating the existing well
marked low pressure area to concentrate into a Depression over eastcentral AS off
Maharashtra coast by 16th evening (1200 UTC) and further into a Cyclonic Storm by 17 th
evening. NCUM is also indicating further intensification and gradual westward movement till 19th
morning followed by weakening over northwest AS off Oman coast during 20 th & 21st.
NCMRWF-UM-Regional Model: UM model guidance based on 0000 UTC of 16th is indicating
intensification into Depression over eastcentral AS off Maharashtra coast on 16th & 17th and
weakening over the same region on 18th.
NEPS Model: NEPS model guidance based on 0000 UTC of 16th is indicating similar pattern as
that of NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 16th is indicating that the existing well
marked low pressure area over east-central AS off north Maharashtra coast would move nearly
westwards without much intensification and dissipate over west-central AS by 20th evening.
It also shows likely formation of an extended Low over west-central BoB on 18th evening and its
persistence over the region upto 21st.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 16th October,
2020 shows gradual westward movement of the existing well marked low pressure area over
east-central AS off Maharashtra coast upto 22nd, with no further intensification followed by a
west-soutwestward movement & weakening.
It also shows the likely formation of a fresh low pressure area over north Andaman Sea on 18th,
its subsequent west-northwestward movement with gradual intensification over west-central
BoB off Andhra Pradesh coast around 21st October.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 15th
October, 2020 shows a significant GPP zone over east-central AS off Maharashtra coast only
on 16th, a small potential zone over Andaman Sea on 17th, an elongated zone over Andaman
Sea and adjoining Myanmar coast on 18th , an additional potential zone over west-central BoB
on19th and over west-central BoB off Andhra Pradesh coast on 20th.
IMD NWP products are available at:
http://nwp.imd.gov.in/bias/gfsproducts.php, http://nwp.imd.gov.in/bias/wrf27pro.php
http://www.rsmcnewdelhi.imd.gov.in/NWP_CYC/Analysis.htm or
http://www.rsmcnewdelhi.imd.gov.in/NWP_CYC/<HH> hrs.htm
<HH> are forecast hours i.e. 24, 48, 72 and etc.
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Summary and Conclusion:
Considering all the above, it may be concluded that the existing well marked low pressure area
over east-central AS off north Maharashtra coast is likely to move west-northwestwards and
intensify into a depression during next 24 hours.
Also a fresh low pressure area would form over central BoB around 19 th October. There is a
low probability exists for its intensification over west-central Bay of Bengal.
Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Low

120-144
HOURS
Low

144-168
HOURS
Low

Probability of cyclogenesis over Arabian Sea during next 120 hours:
24
HOURS
Low

24-48
HOURS
High

48-72
HOURS
High

72-96
HOURS
Low

96-120
HOURS
Low

120-144
HOURS
NIL

144-168
HOURS
NIL

Advisory:
Watch has to be maintained about the intensification of
(i) the well marked low pressure area over east-central AS off north Maharashtra coast and
(ii) Fresh development of a low pressure system over central BoB around 19th October.
No IOP suggested during the next 5 days.
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FDP (Cyclone) NOC Report Dated 17th October, 2020
Time of Issue: 1200 UTC

Synoptic features:
 The Well Marked Low Pressure Area over Eastcentral & adjoining Northeast Arabian Sea has
concentrated into a Depression and lay centred at 0830 hours IST of today, the 17th October
2020 over Eastcentral & adjoining Northeast Arabian Sea near latitude 17.8°N and longitude
69.0°E, about 380 km south-southwest of Veraval (Saurashtra-Gujarat), 440 km
west-northwest of Mumbai and 1600 km east-northeast of Salalah (Oman). It is very likely to
move nearly westwards during next 48 hours and weaken gradually thereafter.
 The cyclonic circulation over westcentral Bay of Bengal off south Andhra Pradesh coast
extending upto 5.8 km above mean sea level persists.
 A fresh Low pressure area likely to form over central Bay of Bengal around 19th October. It is
likely to become more marked during subsequent 24 hours.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BOB).
SST is around 28-29°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
over Gulf of Oman and cooler (26- 24°C) all along Oman – Yemen and Arabian coasts and 26 27ºC over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
Relative Vorticity:
The relative vorticity at 850 hPa is around 100 X10-6s-1 over eastcentral AS & adjoining
northeast AS. It is extending upto 200 hPa.
An area of positive vorticity (25X10-6s-1) is seen over central BoB and another zone of higher
positive vorticity (50X10-6s-1) is seen over parts of north Andaman Sea extending eastwards. It
is extending upto 200 hPa.
Convergence:
Positive convergence zone (5 x 10-5s-1) prevails over eastcentral AS.
An elongated extended zone of positive convergence (5 x 10-5s-1) prevails over Andaman Sea
upto westcentral BoB.
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Divergence:
Positive divergence zone (20x 10-5s-1) prevails over eastcentral AS.
An elongated extended zone of positive divergence (5-10 x 10-5s-1) prevails over Andaman Sea
upto westcentral BoB.

Wind Shear:
The vertical wind shear (VWS) is moderate (10-20 kts) over eastcentral & adjoining northeast
AS. It is high over remaining parts of Arabian Sea and off Oman and Yemen coasts.
The VWS is moderate (10-20 kts) over north and adjoining central BoB and Andaman Sea. It is
high (30-40 kts) over south BoB.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over major parts of the AS & the BoB, except over
some part of westcentral AS and southwest & adjoining westcentral BoB.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 22°N across north Arabian Sea.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over north & south BoB and Andaman Sea. Scattered low
& medium clouds with embedded moderate to intense convection lay over rest parts of BoB.
Arabian Sea:According to 0900 UTC satellite imagery, the intensity of the system is T 1.5. The convection is
organised in shear pattern. Associated broken low and medium clouds with embedded intense
to very intense convection lay over eastcentral and adjoining northeast AS between latitude
16.5ºN & 22.0ºN & longitude 62.5ºE & 68.0ºE. Minimum cloud top temperature is -90°C.

Large scale features
M.J.O. Index:
MJO index is in Phase 5 wit h amplitude more than 1 . It will move to phase 6 with gradual
weakening of amplitude by 25th October.
Storms and Depression over South China Sea/ South Indian Ocean:
No active Storm or Depression prevails over this region.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 17th October, 2020
shows that the Depression over east central AS would move further westwards by 18th morning,
weaken into a low pressure area over west-central AS on 19th & persist there on 20th & 21st and
dissipate subsequently.
It also indicates likely formation of a low pressure area over north Andaman Sea on 18th,
becoming well marked over east-central BoB and adjoining north Andaman Sea on 19th and
concentrating into a Depression over westcentral BoB off Andhra Pradesh coast on 20th, with
subsequent weakening over central BoB on 21st & 22nd. Further a fresh formation of a Low is
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also indicated over central parts of BoB on 23rd and its rapid intensification with northward
movement on 24th.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 17th October, 2020 also
shows the westward movement of the Depression over east-central AS, maintaining the
intensity on 18th and weakening over west-central AS on 19th and persistence as a low pressure
area over westcentral AS during 20th – 21st.
Similar to GFS, GEFS also indicate the likely formation of a fresh low pressure area over north
Andaman Sea on 18th; it’s becoming well marked over eastcentral BoB on 19th, westward
movement over the west central BoB off Andhra Pradesh coast and concentrating into a
Depression over the same region on 21st. It is predicted to move northeastwards along the east
coast during the subsequent 2 days and weakening.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 17th October, is indicating existing system as
a Depression over eastcentral AS off Maharashtra coast on 17th with near westward movement
and weakening into a well marked Low pressure area over central AS during next 48 hours.
It also shows the formation of a low pressure area over central BoB on 19th October.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 17th is indicating the present system
as a Deep Depression over eastcentral AS off Maharashtra coast on 17th, its westward
movement maintaining the intensity upto 19 th morning. Thereafter, it indicates the persistence of
the remnant low pressure area over westcentral AS upto 21st.
NCUM is also indicating formation of a low pressure area over west-central BoB from 18th night
and its persistence as a well arked low pressure area over the same region upto 22nd October.
NCMRWF-UM-Regional Model: UM model guidance based on 0000 UTC of 17th is indicating
weakening of the Depression over east-central AS into a well marked low pressure area on 18th
and further into a low pressure area over central AS on 19th.
It also shows the formation of a fresh low pressure area over west-central BoB on 19th its
moving over to west-central BoB and adjoining south coastal Andhra Pradesh on 20th.
NEPS Model: NEPS model guidance based on 0000 UTC of 17th is indicating the system as a
Deep Depression over eastcentral AS on 17th & 18th, it’s weakening into a Depression over
west-central AS on 19th, and further weakening into a low pressure area on 20th over westcentral AS.
It shows the formation of a low pressure area over westcentral BoB off Andhra Pradesh coast
on 20th, persistence on 21st, it ‘s weakening with north-northeastward movement on 22nd.
ECMWF: ECMWF model guidance based on 0000 UTC of 17th is indicating that the existing
Depression over eastcentral AS off would move nearly westwards maintaining the marginal
intensity of Depression up to 18th morning and subsequently persist as a well marked low
pressure area over west-central AS on 19th & 20th.
It also shows likely formation of an extended Low over central BoB on 18th and its persistence
over the region upto 20th and subsequently becoming well marked over west-central BoB off
Andhra Pradesh coast on 21st. No further intensification of this system is indicated.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 17th October,
2020 shows gradual westward movement of the existing system as only a well marked low
pressure area over east-central AS upto 22nd, with no further intensification followed by a westsoutwestward movement & weakening.
It also shows the likely formation of a fresh low pressure area over central BoB on 18th, its
gradual intensification upto the stage of a Depression over west-central BoB by 21st, followed by
a rapid intensification into Cyclonic Storm over northwest BoB off West Bengal coast on 22nd,
crossing coast and weakening into a Deep Depression over Bangladesh and adjoining West
Bengal on 23rd October.
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Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 17th
October, 2020 shows a small potential zone over north Andaman Sea on 17th, an elongated
zone over Andaman Sea and adjoining eastcentral BoB on 18th, over eastcentral BoB on19th,
over eastcentral and adjoining northeast BoB on 20th, over northwest & adjoining central BoB
on 21st and over northwest BoB off west Bengal coast on 22nd.
Summary and Conclusion:
Considering all the above, it may be concluded that the depression over eastcentral BoB and
adjoining areas is likely to move nearly westwards during next 48 hours and weaken gradually.
Also a fresh low pressure area would form over central BoB around 19 th October. There is also
low probability of its intensification over westcentral BoB around 20th.

Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Low

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 120 hours:
24
HOURS
High

24-48
HOURS
High

48-72
HOURS
Low

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained about the intensity & movement of
(i) the Depression over eastcentral AS and
(ii) Fresh development of a low pressure system over central BoB around 19th October.

No IOP is suggested during the next 5 days.
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FDP (Cyclone) NOC Report Dated 18th October, 2020
Time of Issue: 1200 UTC

Synoptic features:
 The Depression over Eastcentral & adjoining Northeast Arabian Sea moved westwards and
lay centred at 0900 UTC of today, the 18th October 2020 over east-central & adjoining areas
of west-central & North Arabian Sea near latitude 17.8°N and longitude 65.1°E, about 650 km
west-southwest of Veraval (Saurashtra-Gujarat), 440 km west-northwest of Mumbai and 1180
km east-northeast of Salalah (Oman). It is very likely to move nearly westwards during next
24 hours and weaken gradually thereafter.
 The cyclonic circulation over westcentral Bay of Bengal off south Andhra Pradesh coast
extending upto persisted extending upto 1.5 km above mean sea level.
 Another cyclonic circulation between 2.1 km & 5.8 km above mean sea level lay over eastcentral Bay of Bengal & neighbourhood. Under its influence, a fresh Low pressure area likely
to form over central Bay of Bengal during next 24 hours. It is likely to become more marked
during subsequent 24 hours.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-31°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (160-180 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
Relative Vorticity:
The relative vorticity at 850 hPa is around 50 -70 X10-6s-1 over westcentral AS & adjoining
northeast AS. It is extending upto 500 hPa.
An area of positive vorticity (20-50X10-6s-1) is seen over central & adjoining south BoB and over
north Andaman Sea extending eastwards. It is also extending upto 500 hPa.
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Convergence:
Positive convergence zone (5 x 10-5s-1) prevails over west-central AS.
A positive convergence zone (5 x 10-5s-1) prevails over Andaman Sea

Divergence:
Positive divergence zone (05-10 x 10-5s-1) prevails over west-central AS.
An elongated zone of positive divergence (5-10 x 10-5s-1) prevails over south BoB to Andaman
Sea.

Wind Shear:
The vertical wind shear (VWS) is low to moderate (05-15 kts) over north AS. It is high (40-50
kts) over remaining parts of Arabian Sea.
The VWS is low to moderate (05-15 kts) over north and adjoining central BoB and Andaman
Sea. It is high (40-50 kts) over south BoB.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over northern parts of the AS & the BoB and
increasing tendency over south & central parts of both the Sea areas.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 23°N across north Arabian Sea.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over northwest & south BoB and over Andaman Sea and
Tenasserim coast. Scattered low & medium clouds with embedded moderate to intense
convection lay over central BoB and Gulf of Martaban.
Arabian Sea:According to 0900 UTC satellite imagery, the intensity of the system is T 1.5. The convection is
organised in shear pattern. Associated scattered to broken low and medium clouds with
embedded intense to very intense convection lay over central and adjoining north AS between
latitude 16.5ºN - 22.5ºN & longitude 60.0ºE - 65.0ºE. Minimum cloud top temperature is -78°C.

Large scale features
M.J.O. Index:
MJO index is in Phase 5 wit h amplitude more than 1 . It would move over to phase 6 with
reduced amplitude (close to 1) during next 3-4 days and remain in Phase-6 during the subsequent
5-6 days.
Storms and Depression over South China Sea/ South Indian Ocean:
No active Storm or Depression prevails over this region.
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NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 18th October, 2020
shows that the Depression over east central AS & neighbourhood would move further
westwards, weaken into a well marked low pressure area over west-central AS on 19th morning,
persist there on 20th, as a low pressure area on 21st and dissipate subsequently.
It also indicates likely formation of a low pressure area over central BoB on 19th, moving over to
west-central BoB on 20th, again over central BoB on 21st, an extended low over west-central
and adjoining northwest BoB on 22nd, low over northwest & adjoining west-central BoB on 23rd
and its moving over to northwest BoB off west Bengal by 25th.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 18th October, 2020 also
shows the westward movement of the Depression over east-central AS, over to west-central AS
on 19th as a well marked low pressure area and persistence as a low pressure area over westcentral AS on 20th and becoming less marked on 21st.
Similar to GFS, GEFS also indicate the likely formation of a fresh low pressure area over central
BoB on 19th; persistence on 20th, it’s becoming well marked over west-central BoB on 21st,
gradual northeastward movement along the east coast upto northwest BoB by 24 th and
dissipation on 25th.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 18th October, is indicating existing system as
a Depression over eastcentral AS on 18th with near westward movement and weakening into a
Low pressure area over west-central AS on 19th, followed by west-soutwestward movement and
gradual dissipation.
It also shows the formation of a low pressure area over central BoB on 19th October and its
becoming well marked over west-central BoB on 20th.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 18th is indicating the present system
as a Deep Depression over eastcentral AS on 18th, its westward movement maintaining the
intensity upto 19th morning. Thereafter, it indicates the persistence of the remnant low pressure
area over west-central AS upto 22nd.
NCUM is also indicating formation of a low pressure area over west-central BoB from 18th night
and its persistence as a well marked low pressure area over west-central BoB off Andhra
Pradesh coast on 20th & 21st, and moving over to south coastal Odisha and adjoining coastal
Andhra Pradesh and BoB on 23rd October.
NCMRWF-UM-Regional Model: UM model guidance based on 0000 UTC of 18th is indicating
weakening of the Depression over east-central AS into a well marked low pressure area on 19th
and further into a low pressure area over west-central AS on 20th.
It also shows the formation of a fresh low pressure area over west-central BoB on 19th its
moving over to west-central BoB and adjoining south coastal Andhra Pradesh on 20th & 21st.
NEPS Model: NEPS model guidance based on 0000 UTC of 18th is indicating the system as a
Deep Depression over eastcentral AS on 18th & 19th, it’s weakening into a Depression over
west-central AS on 20th, and further weakening into a low pressure area on 20th over westcentral & adjoining southwest AS on 21st & 22nd followed by dissipation.
It shows the formation of a low pressure area over west-central BoB on 19th, persistence on
20th, off Andhra Pradesh coast on 20th, moving over to west-central BoB off Andhra Pradesh
coast on 21st, over to adjoining Odisha coast on 22nd & 23rd and weakening over Gangetic west
Bengal & neighbourhood on 23rd.
ECMWF: ECMWF model guidance based on 0000 UTC of 18th is indicating that the existing
Depression over east-central AS would move nearly westwards, after weakening into a well
marked low pressure area and further into a low pressure area till 1200 UTC of 20th and
become insignificant subsequently.
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It also shows likely formation of an extended Low over central BoB on 18th and its persistence
over the region upto 20th and subsequently becoming well marked over west-central BoB off
Andhra Pradesh coast on 21st. No further intensification of this system is indicated.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 18th October,
2020 shows gradual westward movement of the existing system as only a low pressure area
across central AS upto 21st, followed by a west-southwestward movement & weakening on 22nd.
It also shows the likely formation of a fresh low pressure area over central BoB on 19th, its
persistence over west-central BoB off Andhra Pradesh coast upto 22nd and weakening
thereafter. Along with this it also indicates that another remnant low pressure system would
enter north Andaman Sea on 20th, its gradual intensification and northwest-ward movement
along Arakan coast upto north BoB off west Bengal – Bangladesh coast on 24th and subsequent
dissipation.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 18th
October, 2020 shows potential zone over central AS and north Andaman Sea on 18th, nil on
19th, over east-central BoB on19th, over west-central BoB on 20th, nil on 21st & 22nd, a small
area over east-central AS off Karnataka coast during 23rd – 25th and another area over
northwest BoB off Bangladesh coast on 23rd.
Summary and Conclusion:
All models suggest a near westward movement of the Depression over east-central and
adjoining areas of west central & north Arabian Sea to move nearly westwards and weaken into
a well marked low pressure area by tomorrow, the 19th October morning. Some of them are alos
suggesting subsequent west-southwestward movement over to west-central and adjoining
southwest AS as a low pressure area upto 22nd October.
Also majority of the models suggest the formation of a Low pressure area over central BoB by
tomorrow, the 19th October morning. It could move towards west-central BoB off Andhra
Pradesh coast and become more marked by 21 st or 22nd October followed by northeastward
movement along the coast upto 24th, as per majority of the models.
Considering all the above, it may be concluded that the depression over eastcentral BoB and
adjoining areas is likely to move nearly westwards during next 24 hours and weaken into a well
marked low pressure area by tomorrow, the 19th October, over west-central BoB.
Also a fresh low pressure area would form over central BoB by tomorrow, the 19th October. It
could become well marked over west-central BoB during the subsequent 24 hours.

Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 120 hours:
24
HOURS
High

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil
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96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained about the intensity & movement of
(i) the Depression over eastcentral AS & neighbourhood and
(ii) Fresh development of a low pressure system over central BoB around 19th October.

No IOP is suggested during the next 5 days.
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FDP (Cyclone) NOC Report Dated 19th October, 2020
Time of Issue: 1200 UTC

Synoptic features:
 The Depression over east-central & adjoining areas of west-central & North Arabian Sea
moved further westwards, weakened into a well marked low pressure area and lay centred
over west-central Arabian Sea & neighbourhood in the early morning (0000 UTC) of 19 th
October. It persisted there in the morning (0300 UTC)
 The cyclonic circulation east-central Bay of Bengal & neighbourhood lay over central Bay of
Bengal at 0300 UTC of 19th. Under its influence, a fresh Low pressure area likely to form over
central Bay of Bengal during next 24 hours.
 An east-west trough runs roughly along 14°N across peninsular India and cyclonic circulation
over central Bay of Bengal & neighbourhood between 1.5 km & 5.8 km above mean sea level
tilting southwards with height.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-31°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (160-180 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
Relative Vorticity:
The relative vorticity at 850 hPa is around 50 -60 X10-6s-1 over westcentral AS. It is extending
upto 500 hPa.
An area of positive vorticity (40-50X10-6s-1) is seen over central & adjoining southwest BoB. It is
also extending upto 500 hPa.
Convergence:
Isolated small areas of positive convergence zone (5 x 10-5s-1) prevail over north &west-central
AS.
Positive convergence zones (5 -10x 10-5s-1) prevails over north Andaman Sea and central parts
of BoB.
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Divergence:
Isolated pockets of positive divergence zone (05 x 10-5s-1) prevail over west-central AS.
An elongated zone of positive divergence (5-10 x 10-5s-1) prevails over a stretch from southwest
BoB to southeast BoB.

Wind Shear:
The vertical wind shear (VWS) is low to moderate (05-20 kts) over north & adjoining central AS.
It is high (40-50 kts) over remaining parts of Arabian Sea.
The VWS is low to moderate (05-20 kts) also over north and adjoining central BoB. It is high
(40-50 kts) over south BoB and Andaman Sea.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over northern parts of the AS & the BoB and
increasing or neutral tendency over south & central parts of both the Sea areas.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 22°N across north Arabian Sea and along
20°N across north BoB.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over central & south BoB and over Andaman Sea.
Scattered low & medium clouds with embedded weak to moderate convection lay over rest of
the BoB.
Arabian Sea:According to 0900 UTC satellite imagery, the intensity of the system is T 1.0. The convection is
organised in shear pattern. Associated scattered to broken low and medium clouds with
embedded isolated moderate to intense convection lay over west-central and adjoining
northwest AS between latitude 16.0ºN - 21.0ºN & to the west of longitude 64.0ºE and adjoining
coastal Oman. Minimum cloud top temperature is -82°C.

Large scale features
M.J.O. Index:
MJO index is in Phase 5 wit h amplitude more than 1 . It would move over to Phase 6 with
reduced amplitude (close to 1) during next 3-4 days and remain in Phase-6 during the subsequent
5-6 days.
Storms and Depression over South China Sea/ South Indian Ocean:
No active Storm or Depression prevails over this region.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 19th October, 2020
shows that the Well marked low pressure area (WML) over west central AS & neighbourhood
would move further west-southwestwards and weaken into a low pressure area over westcentral & adjoining south west AS on 21st morning, and dissipate on 22nd.
2

It also indicates likely formation of a low pressure area over east-central BoB on 19th, moving
over to central BoB on 20th & 21st, as a WML over west-central and adjoining northwest BoB on
22nd, over northwest BoB off Odisha – west Bengal coasts on 23rd , over Bangladesh and
adjoining West Bengal coasts on 24th and dissipation on 25th.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 19th October, 2020
simulated the system with Depression intensity on 19 th. It show weakening into a WML over
west-central Bob on 20th, Low pressure area over west-central and adjoining southwest BoB on
21st and dissipation on 22nd.
Similar to GFS, GEFS also indicate the likely formation of a fresh low pressure area over eastcentral BoB on 19th; persistence on 20th, over west-central BoB on 21st, gradual northeastward
movement along the east coast upto northwest BoB by 24th and dissipation on 25th.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 19th October, is indicating existing system as
a WML over west-central AS on 19th, as a Low pressure area over west-central AS and
adjoining southwest AS on 20th, over southwest AS on 21st and dissipation on 22nd.
It also shows the formation of an extended low pressure area over central BoB on 19th October
and its becoming a Low pressure area over west-central BoB by 21st and a WML over northwest
& adjoining west-central BoB off south Odisha – north Andhra Pradesh coasts on 22nd.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 19th is indicating the present system
as a WML over west-central AS on 19th & 20th, a sa low pressure area over west-central AS on
21st and dissipation on 22nd.
NCUM is also indicating formation of a low pressure area over west-central BoB off Andhra
Pradesh coast on 20th, WML over west-central and adjoining northwest Bob off north Andhra
Pradesh- south Odisha coasts on 21st, Depression over the same region on 22nd, Cyclonic
Storm over northwest bob off Odisha coast on 23 rd and as Deep Depression over Bangladesh
and adjoining west Bengal on 24th October.
NCMRWF-UM-Regional Model: UM model guidance based on 0000 UTC of 19th is indicating
low pressure area over west-central AS on 19th & 20th and it to become less marked on 21st.
It also shows the formation of a fresh low pressure area over central BoB on 20th its moving
over to west-central & adjoining northwest BoB on 21st and over to northwest & adjoining westcentral BoB on 22nd.
NEPS Model: NEPS model guidance based on 0000 UTC of 19th is indicating the system as a
WML over west-central AS on 20th & 21st, as a low pressure area over west-central & adjoining
southwest AS on 22nd and over southwest AS on 23rd.
It shows the formation of an extended low pressure area over central BoB on 19th, persistence
over west-central BoB off Andhra Pradesh coast on 20th, as a WML over west-central &
adjoining northwest BoB off Andhra Pradesh – south Odisha coasts on 21st, Depression over
the same region on 22nd, Cyclonic Storm over northwest BoB off Odisha – west Bengal coasts
on 23rd, Deep Depression over Bangladesh and adjoining West Bengal on 24th.
ECMWF: ECMWF model guidance based on 0000 UTC of 19th is indicating that the existing
WML over west-central AS would persist of 20th and become insignificant subsequently.
It also shows formation of an extended Low over central BoB on 19th and its persistence over
the region on 20th and subsequently becoming a low pressure area by moving along the east
coast over northwest & adjoining west-central BoB off West Bengal – Odisha – north Andhra
Pradesh coast on 24th. No further intensification of this system is indicated.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 19th October,
2020 shows further weakening of the low pressure area over west-central AS by tomorrow.
It also shows the likely formation of an extended low pressure area over central BoB on 19th, its
persistence on 20th, over west-central BoB off Andhra Pradesh coast upto 22 nd and weakening
over north BoB off west Bengal – Bangladesh coasts by 24th.
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Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 19th
October, 2020 shows potential zone over north Andaman Sea on 19th, nil on 20th, over westcentral BoB off north Andhra Pradesh coast on 21st, an elongated area over north BoB on 22nd,
nil on 23rd and a small area over west-central BoB off Andhra Pradesh coast and another over
east-central AS off Karnataka coast on 24th.
Summary and Conclusion:
Majority of the models suggest a west-southwestward movement of the WML over west-central
Arabian Sea to move nearly westwards and weaken into a low pressure area by 21st October
morning.
Also a few of the models suggest the formation of a Low pressure area over central BoB by
tomorrow, the 20th October morning. It could move towards west-central BoB off Andhra
Pradesh coast and become more marked by 21st or 22nd October followed by northeastward
movement along the coast upto 24th, as per majority of the models.
Considering all the above, it may be concluded that the WML over west-central BoB is likely to
move nearly west-southwestwards during next 24 hours and weaken into a low pressure area
during next 2 days.
Also a fresh low pressure area would form over central BoB during next 24 hours. It could
gradually move along Andhra Pradesh, Odisha coasts to north BoB by 24 th October.

Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained about the intensity & movement of
(i) the WML over west-central AS and
(ii) Fresh development of a low pressure system over central BoB during next 24 hours.

No IOP is suggested during the next 5 days.
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FDP (Cyclone) NOC Report Dated 20th October, 2020
Time of Issue: 1200 UTC

Synoptic features:
 Yesterday’s well marked low pressure area (WML) over west-central Arabian Sea &
neighbourhood lay as a Low Pressure Area (LPA) over the same region in the morning (0300
UTC). Associated cyclonic circulation extended upto 3.1 km above mean sea level.
 Under the influence of the cyclonic circulation over central Bay of Bengal a fresh LPA formed
over central Bay of Bengal in the morning (0300 UTC). Associated cyclonic circulation
extended upto 7.6 km above mean sea level. It is likely become more marked. It is likely to
move initially northwestwards during next 48 hours and then north-northeastwards during
subsequent 3 days.
 The east-west trough ran roughly along 15°N across peninsular India and cyclonic circulation
associated with the LPA over central parts of Bay of Bengal & neighbourhood and extended
between 1.5 km & 7.6 km above mean sea level tilting southwards with height.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-31°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (160-180 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
Relative Vorticity:
The relative vorticity at 850 hPa is around 50 -60 X10-6s-1 over westcentral AS. It is extending
upto 700 hPa.
An area of positive vorticity (50-70X10-6s-1) is seen over central & adjoining southwest BoB. It is
extending upto 500 hPa.
Convergence:
Isolated small area of positive convergence zone (5 x 10-5s-1) prevail over west-central AS.
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Positive convergence zones (5 -10x 10-5s-1) prevails west-central BoB off Andhra Pradesh coast
and 5 x 10-5s-1 over Andaman Sea, northeast BoB and southwest BoB off south Tamil Nadu
coast.

Divergence:
No significant positive divergence zone prevails over the AS.
An area of positive divergence 10 x 10-5s-1 prevails over east-central BoB and Andaman Sea,
(5-10 x 10-5s-1) prevails over southwest & adjoining west-central BoB off Tamil Nadu – south
Andhra Pradesh coasts.

Wind Shear:
The vertical wind shear (VWS) is low to moderate (10-15 kts) over north & adjoining central AS.
It is high (25-50 kts) over remaining parts of Arabian Sea.
The VWS is low to moderate (10-15 kts) also over north and adjoining central BoB. It is high
(40-50 kts) over south BoB and Andaman Sea.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over central AS & also over west-central BoB off
Andhra Pradesh coast. It is increasing tendency over north & south BoB and also over
southeast BoB and Andaman Sea.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 21°N across north Arabian Sea and along
20°N across north BoB.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over central BoB and neighbourhood in association with
the LPA over the region. Scattered to broken low & medium clouds with embedded intense to
very intense convection lay over rest of the BoB and north Andaman Sea. Scattered low &
medium clouds with embedded moderate to intense convection lay over south Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over west-central AS between latitude 13.5ºN - 17.0ºN &
longitude 54.0ºE to 59.5ºE in association with the other LPA over this region. Scattered low and
medium clouds with embedded intense to very intense convection lay over northeast AS off
south Gujarat coast, Gulf of Cambay, east-central AS off south Maharashtra coast & westcentral AS. Scattered low and medium clouds with embedded moderate to intense convection
lay over rest east-central & southeast AS.

Large scale features
M.J.O. Index:
MJO index is in Phase 5 wit h amplitude more than 1 . It would move over to Phase 6 with
reduced amplitude (close to 1) during next 3-4 days and remain in Phase-6 during the subsequent
5-6 days.
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Storms and Depression over South China Sea/ South Indian Ocean:
Tropical Storm (SAUDEL) lay over Philippines Sea, centred near Lat. 15.6N/ Long. 122.3E.
Intensity is T 3.5.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 20th October, 2020
depicts an extended Low over central BoB on 20th, LPA over west-central and adjoining
northwest BoB on 21st, WML over northwest & adjoining west-central BoB on 22nd, LPA over
northwest BoB off Odisha-West Bengal coasts on 23rd, LPA over north Bob and adjoining
Bangladesh coast on 24th & weakening on 25th.
It also indicates that the LPA over west-central AS to weaken further over west-central &
adjoining southwest AS on 21st and dissipation on 22nd.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 20th October, 2020 indicates
the presence of a LPA over central BoB on 20th, WML over west-central and adjoining
northwest BoB on 21st, over west-central and adjoining northwest BoB off north Andhra
Pradesh-south Odisha coasts on 22nd, as LPA over north BoB and adjoining Bangladesh –
West Bengal coasts on 23rd and dissipation on 24th.
It also indicates the persistence of the LPA over west-central AS upto 21st and dissipation on
22nd.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 20th October, is indicating a LPA over central
BoB on 20th, a WML over west-central and northwest BoB on 21st, Depression over west-central
and northwest BoB off north Andhra Pradesh – south Odisha coasts on 22nd and Deep
Depression over coastal Odisha on 23rd.
It also shows the persistence of LPA over west-central AS on 20th & dissipation on 21st.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 20th is indicating the present system
as a LPA over central BoB on 20th, as a WML over west-central BoB off Andhra Pradesh coast
on 21st , as a Depression over west-central and adjoining northwest BoB off north Andhra
Pradesh-south Odisha coasts on 22nd , as a Deep Depression over northwest BoB off OdishaWest Bengal coasts on 23rd, as WML over Bangladesh on 24th and dissipation on 25th.
NCUM is also indicating the persistence of the LPA over west-central AS on 20th & 21st, over
west-central and adjoining southwest AS on 22nd and dissipation on 23rd.
NCMRWF-UM-Regional Model: UM model guidance based on 0000 UTC of 20th is indicating
low pressure area over central BoB on 20th, WML over west-central and adjoining northwest
BoB on 21st, over northwest & adjoining west-central BoB off Odisha coast on 22nd and as a
Depression over northwest BoB off Odisha-West Bengal coasts on 23rd.
It also shows the persistence of the low pressure area over west-central AS on 20th and
becoming less marked on 21st.
NEPS Model: NEPS model guidance based on 0000 UTC of 20th is indicating the system as a
LPA over west-central BoB on 20th, as a WML over west-central BoB off Andhra Pradesh coast
on 21st, west-central and adjoining northwest BoB off north Andhra Pradesh-south Odisha
coasts on 22nd , as a Depression over northwest BoB off Odisha coast on 23rd, again as a WML
over Bangladesh on 23rd with subsequent weakening.
It also shows the persistence of the low pressure area over west-central AS on 20th and
becoming less marked on 21st.
ECMWF: ECMWF model guidance based on 0000 UTC of 20th is indicating the system as an
extended Low over central BoB on 20th, LPA over west-central BoB off Andhra Pradesh coast
on 21st, as an extended Low over west-central & adjoining northwest BoB on 22nd & 23rd, again
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as a WML over northwest BoB off Odisha-West Bengal coasts on 24th, over West Bengal and
adjoining Bangladesh on 25th and dissipation on 26th.
It also shows the persistence of the low pressure area over west-central AS on 20th & 21st and
becoming less marked on 22nd.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 20th October,
2020 shows an extended Low over central & adjoining northwest BoB on 21st, WML over north
BoB on 22nd,LPA over north BoB on 23rd, over northeast BoB and adjoining Bangladesh on 24th
and dissipation on 25th.Then it shows the formation of a fresh LPA over north Andaman Sea
and adjoining east-central BoB on 29th, its persistence without much intensification over various
parts of central & north BoB till 2nd November and weakening thereafter.
It also shows the persistence of the low pressure area over west-central AS on 20th & 21st and
becoming less marked on 22nd.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 20th
October, 2020 shows small areas of potential zones east central BoB and another over westcentral BoB off Andhra Pradesh coast on 20th, over west-central & adjoining northwest BoB on
21st, over north BoB off Bangladesh coast on 22nd and over northeast BoB off Bangladesh coast
on 23rd & 24th.
Summary and Conclusion:
Majority of the models suggest that the LPA which formed over central BoB would become well
marked over west-central BoB off Andhra Pradesh coast during next 2 days and then move
over to northwest BoB off Odisha-West Bengal coasts. However, 4 of them viz., NCUM, NEPS,
UM (R) and WRF suggest possible intensification into a Depression / Deep Depression, while
moving over to northwest BoB.
Regarding the LPA over west-central AS, models are unanimous about its further weakening
during next 1-2 days, with a southward drift.
Considering all the above, it may be concluded that the LPA over central BoB is likely to
become more marked during next 48 hours. It is likely to move initially northwestwards during
next 48 hours and then north-northeastwards during subsequent 3 days.
Also the low pressure area over central AS is likely to dissipate over west-central & adjoining
southwest AS during next 48 hours.

Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Low

96-120
HOURS
Low

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained about the intensity & movement of the WML over central BoB.
No IOP is suggested during the next 5 days.
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FDP (Cyclone) NOC Report Dated 21st October, 2020
Time of Issue: 1200 UTC

Synoptic features:
 Yesterday’s low pressure area (LPA) over central Bay of Bengal lay as a Well Marked Low
Pressure Area (WML) over west-central Bay of Bengal (BoB) and neighbourhood in the
morning (0300 UTC). Associated cyclonic circulation extended upto 5.8 km above mean sea
level. It is very likely to move northwestwards during next 24 hours and move northnortheastwards thereafter towards West Bengal - Bangladesh coasts across Northwest Bay
of Bengal off Odisha coast during subsequent 48 hours. It is likely to concentrate into a
Depression by tomorrow and further into a Deep Depression during the subsequent 24
hours.
 The east-west trough ran roughly along 15°N across peninsular India and cyclonic circulation
associated with the WML over west-central Bay of Bengal & neighbourhood and extended
between 1.5 km & 5.8 km above mean sea level tilting southwards with height.
 The LPA over west-central Arabian Sea (AS) became less marked in the morning (0300
UTC).

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-31°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (160-180 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
Relative Vorticity:
The relative vorticity at 850 hPa is around 100 -120 X10-6s-1 over westcentral BoB in
association with the WML and an elongated belt of 50 -100 X10-6s-1 stretches from this upto
northwest BoB. It is extending upto 500 hPa.
Two small areas of positive vorticity (30-40X10-6s-1) is seen over northeast & southwest AS. It is
extending upto 700 hPa.
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Convergence:
An area of positive convergence zone (5 -10 x 10-5s-1) prevails over west-central and adjoining
northwest BoB off north Andhra Pradesh – south Odisha coasts, Andaman Sea and northeast
BoB.
Positive convergence zone (5 -10x 10-5s-1) prevails west-central and adjoining southwest AS.
Divergence:
An area of positive divergence 10 -20 x 10-5s-1 prevails over west-central & north BoB.
A small area of positive divergence 05 -10 x 10-5s-1 prevails over west-central AS.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (15-20 kts) over north & adjoining westcentral BoB. It is high (25-50 kts) over remaining parts of the BoB.
The VWS is low to moderate (05-15 kts) over north and adjoining central AS. It is high (25-50
kts) over south & adjoining central AS.
Wind Shear Tendency:
Increasing wind shear tendency is seen over central & sout BoB. It is decreasing over northwest
BoB.
Decreasing tendency is seen over north & adjoining central AS and also over south AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 20°N across north BoB & north Arabian
Sea.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, intensity of the low pressure system over west-central
BoB is T 1.0. Centre is not clearly defined in Visible / IR imageries. Scattered to broken low &
medium clouds with embedded intense to very intense convection lay over west-central BoB
and adjoining northwest BoB & neighbourhood in association with the WML over the region.
Minimum Cloud top Temperature is minus 93ºC. Scattered to broken low & medium clouds with
embedded intense to very intense convection lay over rest of the west-central BoB and
adjoining southwest BoB and north Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
moderate to intense convection lay over west-central and adjoining southwest AS and also over
east-central & southeast AS.
M.J.O. Index:
MJO index is in Phase 5 wit h amplitude more than 1 . As per the revised projections, it is likely
to remain in Phase-5 with amplitude more than 1du rin g ne xt 6 -7 da ys .
Storms and Depression over South China Sea/ South Indian Ocean:
Tropical Storm (SAUDEL) lay over south China Sea, centred near Lat. 16.0N/ Long. 118.0E.
Intensity is T 3.0 / 3.5.
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NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 21st October, 2020
depicts a WML over west-central & adjoining northwest BoB off north Andhra Pradesh – south
Odisha coasts on 21st, a Depression over the same region on 22nd, Deep Depression over
northwest BoB off Odisha-West Bengal coasts on 23rd, Depression over Bangladesh coast on
24th & weakening on 25th.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 21st October, 2020 indicates
the presence of a WML over west-central and adjoining northwest BoB on 21st, Depression over
northwest & adjoining west-central BoB off Odisha – north Andhra Pradesh coasts on 22nd, over
northwest BoB off Odisha – West Bengal coasts on 23rd, as LPA over Bangladesh on 24th.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 21st October, is indicating a WML west-central
and adjoining northwest BoB on 21st, Depression over west-central and adjoining northwest
BoB off north Andhra Pradesh – south Odisha coasts on 22nd, Deep Depression over northwest
BoB and adjoining coastal Odisha on 23rd and Deep Depression over Gangetic West Bengal &
adjoining north Odisha and Jharkhand on 24th.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 21st is indicating the present system
as a WML over west-central BoB on 21st, as a Depression over west-central BoB off north
Andhra Pradesh-south Odisha coasts on 21st midnight (1800 UTC) till 22nd evening (1200 UTC),
as a Deep Depression over the same region till 23rd early morning (0000 UTC), as a Cyclonic
Storm over northwest BoB off Odisha-West Bengal coasts during 0600 UTC of 23rd, over West
Bengal coast on 24th (0000 UTC) and over Bangladesh at 0600 UTC of 24th. It is forecast to
weaken over Bangladesh on 24th night (1800 UTC).
NCMRWF-UM-Regional Model: UM model guidance based on 0000 UTC of 21st is indicating
WML over west-central and adjoining northwest BoB on 21st, Depression over northwest and
adjoining west-central BoB off south Odisha – north Andhra Pradesh coasts on 22nd,as a Deep
Depression over northwest BoB off West Bengal - Bangladesh coasts on 23rd and dissipates on
24th.
NEPS Model: NEPS model guidance based on 0000 UTC of 21st is indicating the system as a
Depression over west-central & adjoining northwest BoB on 22nd, as a Cyclonic Storm over
northwest & adjoining west-central BoB off south Odisha – north Andhra Pradesh coasts on
23rd, as a Severe Cyclonic Storm over Bangladesh coast on 24th and weakening on 25th.
ECMWF: ECMWF model guidance based on 0000 UTC of 21st is indicating the system as an
extended Low over northwest & adjoining west-central BoB on 21st, WML over west-central &
adjoining northwest BoB off north Andhra Pradesh – south Odisha coasts on 22nd, over
northwest & adjoining west-central BoB off Odisha coast on 23rd, as a Depression over
northwest BoB off West Bengal coast at 1200 UTC of 23rd, as a Deep Depression over
Bangladesh at 0000 UTC of 24th, as a WML over north Bangladesh at 1200 UTC of 24th.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 21st October,
2020 shows an extended Low over west-central & northwest BoB on 22nd, Depression over
northwest BoB off Odisha coast on 23rd, Depression over West Bengal – Bangladesh coasts on
24th and weakening thereafter.
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Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 21st
October, 2020 shows potential zone over west-central and adjoining northwest BoB on 21st, an
elongated zone stretching from west-central BoB to northwest BoB off Odisha – West Bengal
coasts on 22nd and over northwest BoB off Odisha coast on 23rd.
Summary and Conclusion:
Majority of the models suggest that the WML over central BoB would concentrate into a
Depression over west-central BoB off Andhra Pradesh coast by tomorrow morning and then
move towards northwest BoB off West Bengal - Bangladesh coasts by 24th traversing across
northwest BoB off Odisha coast. However, 2 of them viz., NCUM & its ensemble NEPS, suggest
possible intensification into a Cyclonic Storm, while moving over to northwest BoB.
Regarding the crossing point, almost all of them indicate that the system could cross West
Bengal – Bangladesh coasts between Digha & Haldia across Sundarbans. However there is a
wide variation in the time of crossing among the models ranging from 23rd evening to 24th
forenoon.
Considering all the above, it may be concluded that the Well Marked Low Pressure Area over
west-central Bay of Bengal (BoB) and neighbourhood is very likely to move northwestwards
during next 24 hours and move north-northeastwards thereafter towards West Bengal Bangladesh coasts across Northwest Bay of Bengal off Odisha coast during subsequent 48
hours. It is likely to concentrate into a Depression by tomorrow and further into a Deep
Depression during the subsequent 24 hours.

Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 120 hours:
24
HOURS
Low

24-48
HOURS
High

48-72
HOURS
High

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained about the intensity & movement of the WML over central BoB.
IOP may be conducted along Odisha coast on 22nd and along West Bengal coast on 23rd
& 24th October.
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FDP (Cyclone) NOC Report Dated 22nd October, 2020
Time of Issue: 1200 UTC

Synoptic features:
 Yesterday’s Well Marked Low Pressure Area (WML) over west-central Bay of Bengal (BoB)
and neighbourhood moved over to northwest & adjoining west-central BoB off south Odisha north Andhra Pradesh coasts in the early morning (0000 UTC) of today. It concentrated into a
Depression over northwest & adjoining west-central BoB in the morning (0300 UTC) and lay
centred at 1130 hrs IST of today, the 22nd October, 2020 near Latitude 19.0°N & Longitude
87.0°E over Northwest Bay of Bengal off Odisha coast, about 150 km south-southeast of
Paradip (Odisha), 320 km south-southwest of Sagar Islands (West Bengal) and 470 km
southwest of Khepupara (Bangladesh). It is very likely to intensify further into a Deep
Depression during next 24 hours. It is very likely to move north-northeastwards and cross
West Bengal & adjoining Bangladesh coasts, as a Deep Depression between Sagar Islands
(West Bengal) and Khepupara (Bangladesh) over Sundarbans by 23rd October afternoon.
 The east-west trough ran roughly along 13°N across south peninsular India and extended
between 1.5 km & 5.8 km above mean sea level.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-31°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (160-180 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
Relative Vorticity:
The relative vorticity at 850 hPa is around 100 X10-6s-1 over northwest BoB in association with
the Depression. It is extending upto 500 hPa.
A small area of positive vorticity (40-50X10-6s-1) is seen over southwest AS. It is extending upto
700 hPa.
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Convergence:
An area of positive convergence zone (40 x 10-5s-1) prevails over northeast BoB off Bangladesh
– Myanmar coasts.
Positive convergence zone (5 x 10-5s-1) prevails southwest AS and at isolated pockets over
southeast AS
Divergence:
An area of positive divergence 60 x 10-5s-1 prevails over northeast BoB off Bangladesh –
Myanmar coasts and 05 -10 x 10-5s-1 over west-central & adjoining northwest BoB off north
Andhra Pradesh – Odisha – West Bengal coasts.
A small area of positive divergence 10 -20 x 10-5s-1 prevails over southeast & east-central AS
and adjoining Lakshadweep area.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (10-20 kts) over northwest-central BoB off
West Bengal coast. It is high (25-50 kts) over remaining parts of the BoB.
The VWS is low (05-10 kts) over north and adjoining central AS. It is high (20-40 kts) over
south & adjoining central AS.
Wind Shear Tendency:
Increasing wind shear tendency is seen over central & south BoB. It is decreasing over
northwest BoB off West Bengal coast.
Decreasing tendency is seen over north & adjoining central AS and increasing over south AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 20°N across north BoB & north Arabian
Sea.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, intensity of the low pressure system over northwest
BoB is T 1.5. Centre is poorly defined in Visible / IR imageries. Scattered to broken low &
medium clouds with embedded intense to very intense convection lay over northwest &
adjoining west-central BoB and also over north coastal Andhra Pradesh and coastal areas of
Odisha, West Bengal and Bangladesh in association with the Depression over the region.
Minimum Cloud top Temperature is minus 93ºC. Scattered to broken low & medium clouds with
embedded intense to very intense convection lay over rest of the west-central BoB and
adjoining southwest BoB and north Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over east-central and extreme southwest AS. Scattered
low & medium clouds with embedded moderate to intense convection lay over rest south AS.
M.J.O. Index:
MJO index is in Phase 5 with amplitude more than 1 . As per the revised projections, it is likely
to remain in Phase-5 with amplitude more than 1du rin g ne xt 6 -7 da ys .
Storms and Depression over South China Sea/ South Indian Ocean:
Tropical Storm (SAUDEL) lay over south China Sea, centred near Lat. 17.0N/ Long. 116.1E.
Intensity is T 4.5.
2

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 22nd October, 2020
depicts a Depression (D) over northwest BoB off Odisha coast on 22nd, D over Bangladesh
coast on 23rd & weakening on 24th. Thus it shows the system to cross West Bengal –
Bangladesh coasts as a D around 0600 UTC of 23rd.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 22nd October, 2020
indicates the presence of a D over northwest BoB off Odisha coast on 22nd, Deep Depression
(DD) over West Bengal – Bangladesh coasts on 23rd and dissipation on 24th. It shows the
system to cross West Bengal – Bangladesh coasts as a DD around 0000 UTC of 23rd.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 22nd October, is indicating a D over northwest
BoB on 22nd, Deep Depression over northwest BoB off north Odisha coast on 23rd and Deep
Depression over Bangladesh on 24th.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 22nd October is indicating the
present system as a D over northwest BoB off Odisha coast on 22nd, as a Cyclonic Storm (CS)
over northwest BoB off north Odisha-West Bengal coasts on 23rd, as a D over Bangladesh on
24th (0000 UTC) and as a WML over Bangladesh at 0600 UTC of 24th. It is forecast to weaken
over Bangladesh on 24th evening (1200 UTC).
NCMRWF-UM-Regional Model: UM model guidance based on 0000 UTC of 22nd October is
indicating CS over northwest BoB off Odisha coast on 22nd, crossing West Bengal - Bangladesh
coasts on 22nd night and weakening subsequently.
It shows a fresh genesis of Depression over east-central AS off Karnataka coast from 0600
UTCof 24th with slight northward movement during the subsequent 24 hours.
NEPS Model: NEPS model guidance based on 0000 UTC of 22nd October is indicating the
system as a Depression over northwest BoB off Odisha coast on 23rd, as a D over Bangladesh
coast on 24th and weakening on 25th.
ECMWF: ECMWF model guidance based on 0000 UTC of 22nd October is indicating the system
as a D over northwest BoB off Odisha coast on 22nd, as a DD close to West Bengal coast over
northwest on 23rd, as a Depression over Bangladesh at 1200 UTC of 23rd, as a WML over
north Bangladesh at 0000 UTC of 24th.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 22nd October,
2020 shows D over northwest BoB close to West Bengal coast on 22nd, over Bangladesh on
23rd and weakening thereafter.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 22nd
October, 2020 shows potential zone over northwest BoB off Odisha – West Bengal coasts on
on 22nd and 23rd.
Summary and Conclusion:
Majority of the models suggest that the Depression over northwest BoB off Odisha coast would
intensify into a Deep Depression over northwest BoB off north Odisha – West Bengal coasts by
tomorrow morning and then cross West Bengal - Bangladesh coasts around noon (0600 UTC)
of 23rd October and weakening into a Depression over Bangladesh during the subsequent 24
hours.
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Regarding the crossing point, almost all of them indicate that the system could cross West
Bengal – Bangladesh coasts Sagar Islands (West Bengal) and Khepupara (Bangladesh) over
Sundarbans.
Considering all the above, it may be concluded that the Depression over northwest BoB off
Odisha coast is very likely to intensify further into a Deep Depression during next 24 hours. It is
very likely to move north-northeastwards and cross West Bengal & adjoining Bangladesh
coasts, as a Deep Depression between Sagar Islands (West Bengal) and Khepupara
(Bangladesh) over Sundarbans by 23rd October afternoon.
Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 120 hours:
24
HOURS
High

24-48
HOURS
High

48-72
HOURS
NIl

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained about the intensity & movement of the WML over central BoB.
IOP may be conducted along north Odisha - West Bengal coasts on 23rd October.
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FDP (Cyclone) NOC Report Dated 23rd October, 2020
Time of Issue: 1200 UTC

Synoptic features:
 Yesterday’s Depression over Northwest Bay of Bengal off Odisha coast moved northnortheastwards and lay centred at 0300 UTC of 23rd October, 2020 near latitude 21.3°N and
longitude 88.4°E over Northwest Bay of Bengal off West Bengal – Bangladesh coasts, about
50 km southeast of Sagar Islands (West Bengal) and 200 km west-southwest of Khepupara
(Bangladesh).Further moving north-northeastwards, it crossed West Bengal and adjoining
Bangladesh coasts near latitude 21.8°N and longitude 88.5°E between 0600 & 0700 UTC of
23rd October 2020 as a Depression with maximum sustained wind speed of 45-55 kmph
gusting to 65 kmph. It moved across 24 Parganas Districts of West Bengal and lay centred at
0900 UTC of 23rd October, 2020 over Bangladesh, near latitude 22.5°N and longitude 89.1°E,
about 140 km northeast of Sagar Islands (West Bengal) and 130 km west-northwest of
Khepupara (Bangladesh) and about 190 km southwest of Dhaka (Bangladesh).
It is very
likely to move further north-northeastwards maintaining the intensity of Depression for next 12
hours and weaken thereafter into a Well Marked Low pressure area over Bangladesh.
 The east-west trough ran roughly along 13°N across south peninsular India and extended
between 3.1 km & 3.6 km above mean sea level.
 A cyclonic circulation layover Southwest Arabian Sea extending upto 1.5 km above mean sea
level.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-31°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (160-180 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
Relative Vorticity:
The relative vorticity at 850 hPa is around 100-120 X10-6s-1 over north BoB along Bangladesh
coast in association with the Depression. It is extending upto 500 hPa.
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Positive vorticity of around 30-50 X10-6s-1 prevails at isolated pockets over southwest and westcentral AS and over southeast AS off Kerala coast.
Convergence:
An area of positive convergence zone (20-30 x 10-5s-1) prevails over northeast BoB and 5 x 105 -1
s over west-central BoB.
Positive convergence zone (5 -10 x 10-5s-1) prevails southeast & adjoining east-central AS.
Divergence:
An area of positive divergence 05-10 x 10-5s-1 prevails over northeast & east-central BoB.
A small area of positive divergence 05-10 x 10-5s-1 prevails over southwest AS & east-central
AS off Karnataka coast.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (15-20 kts) over north BoB. It is high (25-40
kts) over remaining parts of the BoB.
The VWS is low (05-10 kts) over central and adjoining north AS. It is high (40-50 kts) over
remaining parts of AS.
Wind Shear Tendency:
Increasing wind shear tendency is seen over north & central BoB. It is decreasing over south
BoB.
Decreasing tendency is seen over north & southwest AS and increasing or neutral elsewhere
over the AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 20°N across north BoB & north Arabian
Sea.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, the Depression (D) lay over the land, ie., over
Bangladesh & neighbourhood. Centre is poorly defined in Visible imageries. Broken low &
medium clouds with embedded intense to very intense convection lay over north BoB, coastal
West Bengal, Bangladesh, Meghalaya, south Assam, Mizoram & Tripura. Minimum Cloud top
Temperature is minus 93ºC.Scattered to broken low & medium clouds with embedded moderate
to intense convection lay over rest of the central BoB and south Andaman Sea. Scattered low &
medium clouds with embedded isolated weak to moderate convection lay over south BoB and
north Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over east-central and extreme southwest AS. Scattered
low & medium clouds with embedded moderate to intense convection lay over east-central &
adjoining southwest AS. Scattered low & medium clouds with embedded weak to moderate
convection lay over rest south AS.
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M.J.O. Index:
MJO index is in Phase 5 with amplitude more than 1 . As per the revised projections, it is likely
to remain in Phase-5 with amplitude more than 1du rin g ne xt 6 -7 da ys .
Storms and Depression over South China Sea/ South Indian Ocean:
Typhoon (SAUDEL) lay over south China Sea, centred near Lat. 18.1N/ Long. 114.9E. Intensity
is T 5.0.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 23rd October, 2020
depicts a Depression (D) over northwest BoB off West Bengal – Bangladesh coasts on 23rd &
weakening on 24th. It showed the system to cross West Bengal – Bangladesh coasts as a D
around 0600 UTC of 23rd.
It shows the formation of an extended low over east-central BoB and adjoining Andaman Sea
on 30th October and its persistence over north & adjoining east-central BoB till 02nd November.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 23rd October, 2020 indicates
the presence of a D over northwest BoB off West Bengal – north Odisha coasts on 23rd and
dissipation on 24th.
It also shows the likely formation of a low pressure area over north Andaman Sea &
neighbourhood on 30th October and over central and adjoining north BoB on 31st October.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 23rd October, is indicating a D over northwest
BoB off West Bengal – Bangladesh coasts on 23rd, a Well Marked Low (WML) over Bangladesh
on 24th & weakening thereafter.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 23rd October is indicating the
present system as a Deep Depression (DD) over southwest Bangladesh coast on 23rd, as a
WML over Bangladesh on 24th. It is forecast to weaken over Bangladesh on 24th evening (1200
UTC).
On 27th October, it shows the formation of an extended Low over central BoB.
NCMRWF-UM-Regional Model: UM model guidance based on 0000 UTC of 23rd October is
indicating the system as a DD over northwest BoB off West Bengal - Bangladesh coasts on
23rd, as a Low over Bangladesh on 24th and weakening on 25th.
NEPS Model: NEPS model guidance based on 0000 UTC of 23rd October is indicating the
system as a D over northwest BoB off West Bengal - Bangladesh coasts on 23rd, as a Low over
Bangladesh on 24th and weakening on 25th.
On 27th October, it also shows the formation of an extended Low over central & adjoining
northwest BoB.
ECMWF: ECMWF model guidance based on 0000 UTC of 23rd October is indicating the system
as a D over northwest BoB off West Bengal coast on 23rd, as a WML over Bangladesh at 0000
UTC of 24th.
No fresh development is indicated by this model in both the Oceanic Basins.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 23rd October,
2020 shows presence of a Low over southwest AS and its gradual movement towards Somalia
coast during 25th – 28th October.
It also shows the formation of an extended low over Andaman Sea and adjoining east-central
BoB on 30th October.
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Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 23rd
October, 2020 shows potential zone over north BoB and adjoining Bangladesh coast on 23rd.
No other potential area during the rest of the forecast period.
Summary and Conclusion:
Majority of the models suggest that the Depression over Bangladesh to move northnortheastwards and weaken into a Well Marked Low by tomorrow morning.
Also it is likely that a fresh Low pressure area could form over east-central BoB and adjoining
north Andaman Sea, out of the remnant of Typhoon SAUDEL emerging from south China Sea
around 29th / 30th October.
Considering all the above, it may be concluded that the Depression over Bangladesh is very
likely to move further north-northeastwards and weaken into a Well Marked Low by tomorrow
early morning (0000 UTC). Also a fresh Low pressure area is likely to form over Andaman Sea
& adjoining east-central BoB around 30th October.
Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained about the emergence of the remnant of Typhoon SAUDEL from
South China Sea in to the BoB around 29th / 30th October.
No IOP suggested during the forecast period.
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FDP (Cyclone) NOC Report Dated 24th October, 2020
Time of Issue: 1200 UTC

Synoptic features:
 Yesterday’s Depression over south Bangladesh moved further north-northeastwards,
gradually weakened into a Well Marked Low pressure area and lay centred over central parts
of Bangladesh at 0000 UTC of 24th October 2020.It further weakened and lay as a Low
pressure area (LPA) over the same region at 0900 UTC.
 A cyclonic circulation between 1.5 & 3.1 km above mean sea level lay over southwest Bay of
Bengal (BoB) & neighbourhood.
 The cyclonic circulation over Southwest Arabian Sea (AS) persisted there extending upto 3.1
km above mean sea level.
 Another cyclonic circulation extending between 0.9 & 3.1 km above mean sea level lay over
east-central Arabian Sea off Karnataka coast.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-31°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (160-180 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
Relative Vorticity:
Slight positive relative vorticity of around 20-40 X10-6s-1 at 850 hPa prevails over major parts of
the BoB.
Positive vorticity of around 40-50 X10-6s-1 prevails at isolated pockets over southwest and westcentral AS.
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Convergence:
An area of positive convergence zone (05-10 x 10-5s-1) prevails over eastern parts of BoB, along
& off Myanmar coast and also over southeast BoB and south Andaman Sea.
Positive convergence zone (5 -10 x 10-5s-1) prevails southwest AS.
Divergence:
An area of positive divergence 10-20 x 10-5s-1 prevails over central and adjoining south BoB.
A small area of positive divergence 20-30 x 10-5s-1, prevails over southwest AS and 05-10 x 105 -1
s prevails over east-central AS.
Wind Shear:
The vertical wind shear (VWS) is high (30 kts) over major parts of the BoB.
The VWS is low (05-10 kts) over north and adjoining central AS. It is high (30-40 kts) over
remaining parts of AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over central & south BoB.
Decreasing tendency is seen over central & adjoining south AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 20°N across north BoB & north Arabian
Sea.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over eastern BoB. Scattered low & medium clouds with
embedded moderate to intense convection lay west BoB and south Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over extreme southwest AS. Scattered low & medium
clouds with embedded moderate to intense convection lay over east-central & adjoining
southeast AS.
M.J.O. Index:
MJO index is in Phase 5 wit h amplitude more than 1 . As per the latest projections, it is likely to
remain in Phase-5 with amplitude more t han1d urin g ne xt 6 -7 da ys .
Storms and Depression over South China Sea/ South Indian Ocean:
Tropical Storm (SAUDEL) lay over south China Sea, centred near Lat. 17.8N/ Long. 112.7E.
Intensity is T 3.5.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 24th October, 2020
depicts a feeble LPA persisting over southwest AS during 24th – 27th October.
It shows the formation of fresh feeble LPAs as part of the ITCZ over (i) southwest & adjoining
west-central BoB and (ii) east-central and adjoining southeast AS on 27th & 28th.
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Formation of another extended Low has been indicated over east-central BoB and adjoining
Andaman Sea on 31st October, which could move over to northeast & adjoining east-central
BoB on 1st November and weaken over central & adjoining northwest BoB on 2nd.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 24th October, 2020 also
indicate the persistence of a LPA over southwest AS during 24th – 27th October.
It also shows the likely re-emergence of the remnant of Tropical Storm SAUDEL as an
exteneded Low over east-central BoB on 30th, its persistence on 31st October and over central &
adjoining north BoB on 1st November.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 24th October, is indicating a LPA over central
& adjoining south BoB on 27th.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 24th October is indicating a LPA
over east-central & adjoining north BoB during 26th (1200 UTC) to 28th.
It doesn’t show any fresh formation during the rest of the forecast period.
NCMRWF-UM-Regional Model: It doesn’t show any fresh formation during the entire forecast
period.
NEPS Model: NEPS model guidance based on 0000 UTC of 24th October is indicating the
formation of a LPA over east-central and adjoining north BoB and its persistence on 28th. Again
it shows the formation of another LPA over southwest & adjoining west-central BoB off north
Tamil Nadu – south Andhra Pradesh coasts for a single day on 31st.
ECMWF: ECMWF model guidance based on 0000 UTC of 24th October is indicating the
possible emergence of the Remnant of Saudel as a very feeble perturbation over north
Andaman Sea by 30th October and its organization into a LPA over central BoB on 2nd,
November & persistence as an extended Low over southwest & adjoining central BoB on 3rd
November.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 24th October,
2020 shows presence of two LPAs, one east-central AS off Karnataka – Goa coasts and
another over southwest AS on 25th & 26th October. It shows that the Southwest AS system
alone could persist thereafter and its gradual movement towards Somalia coast with dissipation
on 29th October.
It also shows the formation of an extended low over east-central BoB and adjoining Andaman
Sea from the remnant of Saudel on 30th October and its gradual organization over central BoB
with further westward movement upto 4th November.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 24th
October, 2020 shows a small area of potential zone over north Andaman Sea off Arakan coast
only on 30th October.
Summary and Conclusion:
None of the numerical model examined indicates fresh cyclogenesis (formation of Depression
and above intensity Low pressure systems) over the north Indian Ocean for the next one week.
However, models unanimously indicate the emergence of the remnant of TS Saudel from south
China Sea as a feeble cyclonic vortex over north Andaman Sea around 30th October.
It may be concluded that a fresh Low pressure area could form over east-central BoB and
adjoining north Andaman Sea, out of the remnant of Tropical Storm SAUDEL emerging from
south China Sea around 30th October.
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Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained about the emergence of the remnant of Tropical Storm SAUDEL
from South China Sea in to the BoB around 30th October.
No IOP suggested during the forecast period.
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FDP (Cyclone) NOC Report Dated 25th October, 2020
Time of Issue: 1200 UTC

Synoptic features:
 Yesterday’s Low Pressure Area (LPA) over central Bangladesh and neighbourhood became
less marked, today morning (0300 UTC). However, the associated cyclonic circulation
extending upto 3.1 km above mean sea level persisted over the same region.
 The cyclonic circulation over Southwest Arabian Sea extending upto 3.1 km above mean sea
level persisted over the same region.
 The other cyclonic circulation over east-central Arabian Sea along & off Karnataka coast also
persisted extending upto 2.1 km above mean sea level.
 The cyclonic circulation over Southwest Bay of Bengal persisted extending upto 3.1 km above
mean sea level.
 A fresh Low Pressure Area is likely to form over east-central Bay of Bengal and adjoining
north Andaman Sea around 29th October, 2020.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-31°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (160-180 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
Relative Vorticity:
Slight positive relative vorticity of around 20-40 X10-6s-1 at 850 hPa prevails over major parts of
the BoB.
Positive vorticity of around 40-50 X10-6s-1 prevails at isolated pockets over southwest and westcentral AS.
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Convergence:
An area of positive convergence zone (05-10 x 10-5s-1) prevails over eastern parts of BoB, along
& off Myanmar coast and also over southeast BoB and south Andaman Sea.
Positive convergence zone (5 -10 x 10-5s-1) prevails southwest AS.
Divergence:
An area of positive divergence 10-20 x 10-5s-1 prevails over central and adjoining south BoB.
A small area of positive divergence 20-30 x 10-5s-1, prevails over southwest AS and 05-10 x 105 -1
s prevails over east-central AS.
Wind Shear:
The vertical wind shear (VWS) is high (30 kts) over major parts of the BoB.
The VWS is low (05-10 kts) over north and adjoining central AS. It is high (30-40 kts) over
remaining parts of AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over central & south BoB.
Decreasing tendency is seen over central & adjoining south AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 20°N across north BoB & north Arabian
Sea.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, broken low & medium clouds with embedded intense
to very intense convection lay over south & adjoining central BoB and Andaman Sea. Scattered
low & medium clouds with embedded isolated weak to moderate convection lay over north BoB
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
moderate to intense convection lay over east-central & adjoining south AS.
M.J.O. Index:
MJO index is in Phase 5 wit h amplitude more than 1 . As per the latest projections, it is likely to
remain in Phase-5 with amplitude more t han1d urin g ne xt 6 -7 da ys .
Storms and Depression over South China Sea/ South Indian Ocean:
Tropical Storm (SAUDEL) has weakened further and lay over Gulf of Tonkin and adjoining
north Vietnam, centred near Lat. 17.5N/ Long. 108.0E. Intensity is T 1.5.
Tropical Storm (MOLAVE) lay over north Philippines Sea and neighbourhood, centred near Lat.
13.3N/ Long. 124.0E. Intensity is T 4.0.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 25th October, 2020
depicts an extended Low over east-central BoB and adjoining north Andaman Sea on 28 th
October, its persistence there on 29th & 30th, its westward movement & expansion during 31st
October – 3rd November and wekening on 4th November.
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Unlike previous forecasts, now it doesn’t indicate the formation of an organized LPA over the
BoB on any of the forecast days.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 25th October, 2020 indicate
an extended Low over central & adjoining southwest BoB on 27th, a LPA over south & adjoining
central BoB on 28th and its weakening on 29th. Development of a fresh LPA over central BoB is
indicated on 31st October and its persistence as an extended low over the same region on 1st &
2nd November.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 25th October, is indicating an extended Low
covering the entire central & north BoB on 28th.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 25th October doesn’t show any fresh
formation, other than the presence of occasional extended Lows over the BoB during the entire
forecast period.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 25th October also doesn’t
show any fresh formation during the entire forecast period upto 28th October.
NEPS Model: NEPS model guidance based on 0000 UTC of 25th October also doesn’t show
any fresh formation, other than the presence of occasional extended Lows over the BoB during
the entire forecast period.
ECMWF: ECMWF model guidance based on 0000 UTC of 25th October is indicating possible
formation of an LPA over southwest BoB on 2nd November, it’s persistence on 3rd November
and weakening into a trough of low over the same region on 4th November.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 25th October,
2020 shows formation of an LPA over north Andaman Sea on 26th, persistence on 27th, as an
extended low over east-central BoB on 28th and weakening on 29th. It shows another extended
low over east-central BoB and adjoining Andaman Sea on 30th & 31st October which lay over
central & adjoining north BoB on 1st November.
It also shows the presence of another LPA over southwest AS during 26th – 28th October and
weakening on 29th October.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 25th
October, 2020 shows a small area of potential zone over north Andaman Sea & adjoining Gulf
of Martaban on 30th & over northeast BoB off Arakan coast on 31st October.
Summary and Conclusion:
None of the numerical model examined indicates fresh cyclogenesis (formation of Depression
and above intensity Low pressure systems) over the north Indian Ocean for the next one week.
However, models unanimously indicate the emergence of the remnant of TS Saudel from south
China Sea as a feeble cyclonic vortex over north Andaman Sea around 29th / 30th October.
It may be concluded that a fresh Low pressure area could form over east-central BoB and
adjoining north Andaman Sea, out of the remnant of Tropical Storm SAUDEL emerging from
south China Sea around 29th October.
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Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained about the emergence of the remnant of Tropical Storm SAUDEL
from South China Sea in to the BoB around 29th October.
No IOP suggested during the forecast period.
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FDP (Cyclone) NOC Report Dated 26th October, 2020
Time of Issue: 1200 UTC

Synoptic features:
 A cyclonic circulation lay over Southeast & adjoining Central Bay of Bengal (BoB) extending
upto 3.1 km above mean sea level.
 A trough ran from the above cyclonic circulation to south Tamil Nadu across southwest BoB
at 1.5 km above mean sea level.
 The cyclonic circulation over Southwest Arabian Sea (AS) extending upto 3.1 km above mean
sea level persisted over the same region.
 The other cyclonic circulation over east-central Arabian Sea along & off Karnataka coast lay
over east-central AS extending upto 3.1 km above mean sea level.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-31°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (160-180 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
As per the TCHP forecasts from the NCMRWF Global coupled Forecast System (NCUMNEMO), the TCHP values could be >50 kJ/cm2 over major parts of the BoB and some parts of
the south AS during next 15 days.Higher values (75-100 50 kJ/cm2 ) are forecast over north
BoB, equatorial IO and adjoining areas of south BoB & south AS.
Relative Vorticity:
Positive relative vorticity of around 40-50 X10-6s-1 at 850 hPa prevails in isolated pockets over
southeast BoB and adjoining Andaman Sea.
Positive vorticity of around 40-50 X10-6s-1 prevails at isolated pockets over southwest and westcentral AS.
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Convergence:
An area of positive convergence zone (05 x 10-5s-1) prevails in a very small area over central
BoB.
No Positive convergence zone prevails over the AS.
Divergence:
An area of positive divergence 05-10 x 10-5s-1 prevails over southwest BoB.
A small area of positive divergence 05-10 x 10-5s-1, prevails over southwest AS.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (10-20 kts) over northwest & adjoining westcentral BoB and high (25-30 kts) over south BoB.
The VWS is low to moderate (10-20 kts) over north and adjoining central AS. It is high (25-30
kts) over remaining parts of AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over north and adjoining central BoB.
Decreasing tendency is seen over south & adjoining central AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 20°N across north BoB & north Arabian
Sea.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
moderate to intense convection lay over south & central BoB, south Andaman Sea and south
Tenasserim coast.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
moderate to intense convection lay over east-central & adjoining southwest AS.
M.J.O. Index:
MJO index is in Phase 5 wit h amplitude more than 1 . As per the latest projections, it is likely to
remain in Phase-5 with amplitude more t han1d urin g ne xt 6 -7 da ys .
Storms and Depression over South China Sea/ South Indian Ocean:
Tropical Storm (SAUDEL) has weakened further over Land.
Typhoon (MOLAVE) lay over South China Sea, centred near Lat. 13.4N/ Long. 118.4E.
Intensity is T 4.5.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 26th October, 2020
depicts an extended Low over south & adjoining central BoB on 27th October, as a Low
Pressure area (LPA) over southwest & adjoining west-central BoB on 28th and weakening on
29th October.
Subsequently the emergence of the remnant vortex of SAUDEL is indicated as an extended
Low over Gulf of Martaban & adjoining east-central BoB on 30th October, its persistence as an
LPA over east-central and adjoining northeast BoB on 31st October and gradual northwestward
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movement over to northwest BoB off North Odisha – West Bengal coasts by 02nd November
and weakening over Bangladesh coast on 4th November.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 26th October, 2020 also
indicate an extended Low over south & adjoining central BoB on 27th, an LPA over south &
adjoining central BoB on 28th and its weakening on 29th. Development of a fresh LPA over
northeast BoB is indicated on 30th & 31st October. However, unlike the deterministic model this
does not depict it as an LPA subsequently, but as an extended low over west-centra; and
adjoining northwest BoB off north Andhra Pradesh – south Odisha coasts on 1st November and
again as an LPA over northwest BoB off Odisha coast on 2nd November.
.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 26th October, is indicating no fresh
development, other than a broadscale low pressure belt in association with the ITCZ over
central & adjoining south BoB.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 26th October depicts the emergence
of the remnant vortex from the east as an extended Low over Gulf of Martaban and adjoining
areas of north Andaman Sea and east-central BoB at 1800 UTC of 29th October, and its
prevalence as an extended low over central and adjoining north BoB up to 31st October.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 26th October doesn’t show
any fresh formation during the entire forecast period upto 29th October.
NEPS Model: NEPS model guidance based on 0000 UTC of 26th October shows the
emergence of the remnant vortex as an extended low over Gulf of Martaban and adjoining eastcentral BoB on 30th, weakening on 31st October, fresh formation of an LPA over northwest BoB
on 1st November, its becoming well marked over northwest BoB off west-Bengal – north Odisha
coasts on 2nd, as an LPA over the same region on 3rd and weakening on 4th November.
ECMWF: ECMWF model guidance based on 0000 UTC of 26th October doesn’t show any fresh
formation during the entire forecast period.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 26th October,
2020 shows an LPA over southwest AS on 27th, over southwest BoB and persistence of the
LPA over southwest AS on 28th, weakening of both the systems on 29th, a fresh extended Low
over east-central and adjoining northeast BoB on 30th and its persistence on 31st October.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 26th
October, 2020 shows a potential zone over north Andaman Sea & adjoining Gulf of Martaban
on 30th October.
Summary and Conclusion:
None of the numerical model examined indicates fresh cyclogenesis (formation of Depression
and above intensity Low pressure systems) over the north Indian Ocean for next one week.
However, models unanimously indicate the emergence of the remnant of TS Saudel from south
China Sea as a feeble cyclonic vortex over north Andaman Sea around 30th October.
It may be concluded that a fresh Low pressure area could form over east-central & adjoining
northeast BoB, out of the remnant of Tropical Storm SAUDEL emerging from south China Sea
around 30th October. It could move over to northwest BoB during the subsequent 3 days,
without any further intensification.
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Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained about the emergence of the remnant of Tropical Storm SAUDEL
from South China Sea in to the BoB around 30th October.
No IOP suggested during the forecast period.
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FDP (Cyclone) NOC Report Dated 27th October, 2020
Time of Issue: 1200 UTC

Synoptic features:
 A cyclonic circulation lay over Southeast & adjoining Central Bay of Bengal (BoB) extending
upto 3.1 km above mean sea level.
 A trough ran from the above cyclonic circulation to south Tamil Nadu across southwest BoB
at 1.5 km above mean sea level.
 The cyclonic circulation over Southwest Arabian Sea (AS) extending upto 3.1 km above mean
sea level persisted over the same region.
 The other cyclonic circulation over east-central Arabian Sea along & off Karnataka coast lay
over east-central AS extending upto 3.1 km above mean sea level.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-31°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (160-180 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
As per the TCHP forecasts from the NCMRWF Global coupled Forecast System (NCUMNEMO), the TCHP values could be >50 kJ/cm2 over major parts of the BoB and some parts of
the south AS during next 15 days.Higher values (75-100 50 kJ/cm2 ) are forecast over north
BoB, equatorial IO and adjoining areas of south BoB & south AS.
Relative Vorticity:
Positive relative vorticity of around 40-50 X10-6s-1 at 850 hPa prevails in isolated pockets over
southeast BoB and adjoining Andaman Sea.
Positive vorticity of around 40-50 X10-6s-1 prevails at isolated pockets over southwest and westcentral AS.
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Convergence:
An area of positive convergence zone (05 x 10-5s-1) prevails in a very small area over central
BoB.
No Positive convergence zone prevails over the AS.
Divergence:
An area of positive divergence 05-10 x 10-5s-1 prevails over southwest BoB.
A small area of positive divergence 05-10 x 10-5s-1, prevails over southwest AS.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (10-20 kts) over northwest & adjoining westcentral BoB and high (25-30 kts) over south BoB.
The VWS is low to moderate (10-20 kts) over north and adjoining central AS. It is high (25-30
kts) over remaining parts of AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over north and adjoining central BoB.
Decreasing tendency is seen over south & adjoining central AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 20°N across north BoB & north Arabian
Sea.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
moderate to intense convection lay over south & central BoB, south Andaman Sea and south
Tenasserim coast.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
moderate to intense convection lay over east-central & adjoining southwest AS.
M.J.O. Index:
MJO index is in Phase 5 wit h amplitude more than 1 . As per the latest projections, it is likely to
remain in Phase-5 with amplitude more t han1d urin g ne xt 6 -7 da ys .
Storms and Depression over South China Sea/ South Indian Ocean:
Tropical Storm (SAUDEL) has weakened further over Land.
Typhoon (MOLAVE) lay over South China Sea, centred near Lat. 13.4N/ Long. 118.4E.
Intensity is T 4.5.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 26th October, 2020
depicts an extended Low over south & adjoining central BoB on 27th October, as a Low
Pressure area (LPA) over southwest & adjoining west-central BoB on 28th and weakening on
29th October.
Subsequently the emergence of the remnant vortex of SAUDEL is indicated as an extended
Low over Gulf of Martaban & adjoining east-central BoB on 30th October, its persistence as an
LPA over east-central and adjoining northeast BoB on 31st October and gradual northwestward
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movement over to northwest BoB off North Odisha – West Bengal coasts by 02nd November
and weakening over Bangladesh coast on 4th November.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 26th October, 2020 also
indicate an extended Low over south & adjoining central BoB on 27th, an LPA over south &
adjoining central BoB on 28th and its weakening on 29th. Development of a fresh LPA over
northeast BoB is indicated on 30th & 31st October. However, unlike the deterministic model this
does not depict it as an LPA subsequently, but as an extended low over west-centra; and
adjoining northwest BoB off north Andhra Pradesh – south Odisha coasts on 1st November and
again as an LPA over northwest BoB off Odisha coast on 2nd November.
.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 26th October, is indicating no fresh
development, other than a broadscale low pressure belt in association with the ITCZ over
central & adjoining south BoB.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 26th October depicts the emergence
of the remnant vortex from the east as an extended Low over Gulf of Martaban and adjoining
areas of north Andaman Sea and east-central BoB at 1800 UTC of 29th October, and its
prevalence as an extended low over central and adjoining north BoB up to 31st October.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 26th October doesn’t show
any fresh formation during the entire forecast period upto 29th October.
NEPS Model: NEPS model guidance based on 0000 UTC of 26th October shows the
emergence of the remnant vortex as an extended low over Gulf of Martaban and adjoining eastcentral BoB on 30th, weakening on 31st October, fresh formation of an LPA over northwest BoB
on 1st November, its becoming well marked over northwest BoB off west-Bengal – north Odisha
coasts on 2nd, as an LPA over the same region on 3rd and weakening on 4th November.
ECMWF: ECMWF model guidance based on 0000 UTC of 26th October doesn’t show any fresh
formation during the entire forecast period.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 26th October,
2020 shows an LPA over southwest AS on 27th, over southwest BoB and persistence of the
LPA over southwest AS on 28th, weakening of both the systems on 29th, a fresh extended Low
over east-central and adjoining northeast BoB on 30th and its persistence on 31st October.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 26th
October, 2020 shows a potential zone over north Andaman Sea & adjoining Gulf of Martaban
on 30th October.
Summary and Conclusion:
None of the numerical model examined indicates fresh cyclogenesis (formation of Depression
and above intensity Low pressure systems) over the north Indian Ocean for next one week.
However, models unanimously indicate the emergence of the remnant of TS Saudel from south
China Sea as a feeble cyclonic vortex over north Andaman Sea around 30th October.
It may be concluded that a fresh Low pressure area could form over east-central & adjoining
northeast BoB, out of the remnant of Tropical Storm SAUDEL emerging from south China Sea
around 30th October. It could move over to northwest BoB during the subsequent 3 days,
without any further intensification.
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Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained about the emergence of the remnant of Tropical Storm SAUDEL
from South China Sea in to the BoB around 30th October.
No IOP suggested during the forecast period.
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FDP (Cyclone) NOC Report Dated 28th October, 2020
Time of Issue: 1200 UTC

Synoptic features:
 Yesterday’s cyclonic circulation over southeast & adjoining Central Bay of Bengal (BoB) lay
over central & adjoining southeast BoB became less marked in the morning (0300 UTC).
 The other cyclonic circulation over southwest BoB off north Tamil Nadu coast persisted and
extended upto between 3.1 km above mean sea level.
 The cyclonic circulation over Southwest Arabian Sea (AS) persisted over the same region
extending upto 1.5 km above mean sea level.
 The other cyclonic circulation over east-central AS also persisted there extending upto 1.5
km above mean sea level.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-31°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (160-180 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
As per the TCHP forecasts based on 27th October initial conditions from the NCMRWF Global
coupled Forecast System (NCUM-NEMO), the TCHP values could be >50 kJ/cm2 over major
parts of the BoB and some parts of the south AS during next 15 days. Higher values (75-100
kJ/cm2 ) are forecast over north BoB, equatorial IO and adjoining areas of south BoB & south
AS.
Relative Vorticity:
Positive relative vorticity of around 20-30 X10-6s-1 at 850 hPa prevails over southwest BoB off
Tamil Nadu coast. It extends upto 700 hPa.
Positive vorticity of around 20-30 X10-6s-1 prevails at isolated pockets over southwest and
southeast AS. However vertical extension is less than 700 hPa.
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Convergence:
An area of positive convergence zone (05 -10 x 10-5s-1) prevails over north Andaman Sea and
Arakan coast.
An area of positive convergence zone (05 x 10-5s-1) prevails in isolated pockets over eastcentral and southeast AS.
Divergence:
An area of positive divergence zone (05 -10 x 10-5s-1) prevails over southeast BoB, Andaman
Sea and adjoining east-central BoB.
An area of positive divergence zone (05 x 10-5s-1) prevails in isolated pockets over south AS.
Wind Shear:
The vertical wind shear (VWS) is moderate (15-20 kts) over west-central BoB and high (25-30
kts) over rest of the BoB.
The VWS is low to moderate (05-20 kts) over central & south AS and high (25-40 kts) over
north BoB.
Wind Shear Tendency:
Increasing wind shear tendency is seen over most parts of the BoB.
Decreasing tendency is seen over central and adjoining south AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 19°N across the BoB & along 15°N over
the Arabian Sea.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over west-central & southeast BoB, Andaman Sea and
south Arakan coast. Scattered low & medium clouds with embedded moderate to intense
convection lay over rest BoB, Gulf of Martaban and Tenasserim coast.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
moderate to intense convection lay over west-central & adjoining east-central and southeast
AS.
M.J.O. Index:
MJO index is in Phase 5 wit h amplitude more than 1 . As per the latest projections, it is likely to
remain in Phase-5 with amplitude more t han1d urin g ne xt 5 -6 da ys .
Storms and Depression over South China Sea/ South Indian Ocean:
Typhoon (MOLAVE), after impacting Philippines, made landfall over Vietnam and lay over south
Vietnam, centred near Lat.15.3ºN / Long.108.1ºE.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 28th October, 2020
depicts a feeble Low Pressure Area (LPA) over southwest AS on 28th October and its
weakening on 29th. A feeble LPA is shown over southwest BoB off Tamil Nadu coast on 29th,
an extended Low over east-central BoB and adjoining north Andaman Sea on 30th , as an LPA
over east-central and adjoining northeast BoB on 31st October, over north BoB on 1st
2

November, over northwest BoB off Odisha – west Bengal coasts on 2nd & 3rd November and
weakening on 4th November.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 28th October, 2020 also
indicate almost similar pattern as that of the deterministic GFS.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 28th October, is indicating only a broad scale
Low covering the entire south & central BoB on 31st October.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 28th October depicts the emergence
of the remnant vortex (MOLAVE) from the east as an extended Low over east-central BoB and
adjoining north Andaman Sea on 30th October, its persistence over central and adjoining north
BoB on 31st October, as an LPA over central and adjoining north BoB on 1st November, over
north BoB on 2nd, over north BoB off Bangladesh coast on 3 rd, over north BoB and adjoining
Bangladesh coast on 4th and weakening on 5th November.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 28th October doesn’t show
any fresh formation during the entire forecast period upto 31st October.
NEPS Model: NEPS model guidance based on 0000 UTC of 28th October shows nearly the
similar pattern as that of the deterministic NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 28th October depicts that by the time
the remnant vortex of Molave crosses the entire landmass of Myanmar, it weakens entirely and
as such no cyclonic vorticity is likely to get advected westwards over to the BoB. Thus no fresh
formation of Low is indicated over the BoB till 1st November. However, an LPA is forecast to
form over southeast & adjoining southwest BoB on 2 nd November with rapid weakening in the
form of a trough of Low over southwest BoB off Tamil Nadu coast and its persistence upto 4th
November.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 28th October,
2020 depicts an LPA over southwest BoB off north Tamil Nadu coast on 29 th, a fresh extended
Low over central & adjoining northeast BoB on 30th, as an LPA over central BoB on 31st October
and its immediate weakening on 1st November.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 28th
October, 2020 continues to show a potential zone over north Andaman Sea & adjoining Gulf of
Martaban on 30th October. It also shows another zone over east-central and adjoining northeast
BoB on 31st October.
Summary and Conclusion:
None of the numerical model examined indicates fresh cyclogenesis (formation of Depression
and above intensity Low pressure systems) over the north Indian Ocean for next one week.
However, models unanimously indicate the emergence of the remnant of TS MOLAVE from
south Vietnam as a feeble cyclonic vortex over Gulf of Martaban & adjoining north Andaman
Sea around 30th October.
It may be concluded that a fresh ‘extended Low pressure area’ could form over east-central &
adjoining northeast BoB, out of the remnant of Tropical Storm MOLAVE emerging from south
Vietnam around 30th October. It could move over to northwest BoB as a feeble Low Pressure
area during the subsequent 3 days, without any further intensification. Also there could be
feeble trough in the easterlies forming over southwest BoB off Tamil Nadu coast during 2nd – 4th
November.
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Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained about the emergence of the remnant of Typhoon MOLAVE from
South Vietnam in to the BoB around 30th October.
No IOP suggested during the forecast period.
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FDP (Cyclone) NOC Report Dated 29th October, 2020
Time of Issue: 1200 UTC

Synoptic features:
 Yesterday’s cyclonic circulation over southwest Bay of Bengal (BoB) off north Tamil Nadu
coast lay over north Tamil Nadu – south Andhra Pradesh coasts and extended upto 3.6 km
above mean sea level.
 The cyclonic circulation over Southwest Arabian Sea (AS) persisted over the same region
extending upto 1.5 km above mean sea level.
 The other cyclonic circulation over east-central AS lay over south & adjoining central AS
extending upto 1.5 km above mean sea level.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-31°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (160-180 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
As per the TCHP forecasts based on 28th October initial conditions from the NCMRWF Global
coupled Forecast System (NCUM-NEMO), the TCHP values could be >50 kJ/cm2 over major
parts of the BoB and some parts of the south AS during next 15 days. Higher values (75-100
kJ/cm2 ) are forecast over north BoB, equatorial IO and adjoining areas of south BoB & south
AS.
Relative Vorticity:
Positive relative vorticity of around 30-50 X10-6s-1 at 850 hPa prevails over southwest BoB off
north Tamil Nadu coast and also over Andaman Sea. It extends upto 500 hPa.
Positive vorticity of around 20-30 X10-6s-1 prevails at isolated pockets over southwest and
southeast AS. However vertical extension is upto 700 hPa.
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Convergence:
An area of positive convergence zone (05 -10 x 10-5s-1) prevails over Gulf of Martaban and
Arakan coast.
An area of positive convergence zone (05 x 10-5s-1) prevails over central parts of south and
adjoining east-central AS.
Divergence:
An area of positive divergence zone (05 -10 x 10-5s-1) prevails over southwest BoB off north
Tamil Nadu coast, 05 x 10-5s-1 in isolated pocket over central BoB and 10 -20 x 10-5s-1 over
equatorial Indian Ocean and adjoining Andaman Seas.
An area of positive divergence zone (05 -10 x 10-5s-1) prevails over central AS.
Wind Shear:
The vertical wind shear (VWS) is moderate (15-20 kts) over east-central BoB and adjoining
Myanmar coast and high (25-30 kts) over rest of the BoB.
The VWS is low to moderate (05-20 kts) over central & south AS and high (25-40 kts) over
north AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over east-central & south BoB and Andaman Sea.
Decreasing tendency is seen over south AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 20°N across the BoB & along 14°N over
the Arabian Sea.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over west-central BoB. Scattered low & medium clouds
with embedded moderate to intense convection lay over rest west-central BoB off south Andhra
Pradesh coast, east BoB and Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over central parts of central AS. Scattered low & medium
clouds with embedded isolated moderate to intense convection lay over south AS.
M.J.O. Index:
MJO index is in Phase 5 wit h amplitude more than 1 . As per the latest projections, it is likely to
remain in Phase-5 with amplitude more t han1d urin g ne xt 6 -7 da ys .
Storms and Depression over South China Sea/ South Indian Ocean:
No active system over the region.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 29th October, 2020
depicts an extended Low over east-central BoB and adjoining southeast BoB & north Andaman
Sea on 30th, over east-central and adjoining northeast BoB on 31st October, as a Low Pressure
Area (LPA) over northwest BoB on 1st November, again as an extended Low over northwest &
adjoining west-central BoB on 2nd November, over west-central BoB on 3rd and weakening on
4th November.
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IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 29th October, 2020 also
indicate almost similar pattern as that of the deterministic GFS.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 29th October, is indicating an extended Low
over central BoB on 31st October and over west central & adjoining east-central BoB on 1st
November.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 29th October continues to depict the
emergence of the remnant vortex (MOLAVE) from the east as an extended Low over eastcentral BoB and adjoining north Andaman Sea on 30th October, its persistence over central BoB
on 31st October, as an LPA over north and adjoining central BoB on 1st November, as a well
marked Low over north BoB off Bangladesh coast on 2nd, again as an LPA over north BoB and
adjoining Bangladesh coast on 3rd November.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 29th October shows an LPA
over east-central BoB on 30th, over east-central & adjoining northeast BoB on 31st October and
as a Well Marked Low over north BoB off West Bengal – Bangladesh coasts on 1st November.
NEPS Model: NEPS model guidance based on 0000 UTC of 29th October shows nearly the
similar pattern as that of the deterministic NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 29th October depicts the formation of
an LPA over central parts of the BoB on 2nd November with rapid weakening in the form of a
trough of Low over southwest BoB off Tamil Nadu coast and its persistence upto 4th November.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 29th October,
2020 depicts an extended Low over east-central BoB and adjoining north Andaman Sea on 30th,
over central & adjoining northeast BoB on 31st October, as an LPA over north BoB on 1st & 2nd
November and its weakening on 3rd November.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 29th
October, 2020 continues to show a potential zone over Gulf of Martaban on 30th October and
over northeast BoB off Myanmar coast on 31st October.
Summary and Conclusion:
None of the numerical model examined indicates fresh cyclogenesis (formation of Depression
and above intensity Low pressure systems) over the north Indian Ocean for next one week.
However, a few of the models indicate likely formation of an extended Low over east-central
BoB by 30th October and its re-organisation into a Low pressure area over north BoB and its
persistence during 1st – 3rd November. Models also indicate perturbations in the Low latitude
easterlies in the form of Trough of Low over southwest BoB during 2nd – 4th November,
It may be concluded that a fresh ‘extended Low pressure area’ could form over east-central &
adjoining northeast BoB, out of the remnant of Tropical Storm MOLAVE emerging from south
Vietnam around 30th / 31st October. It could move over to northwest BoB as a feeble Low
Pressure area during the subsequent 3 days, without any further intensification. Also there
could be feeble trough in the easterlies forming over southwest BoB off Tamil Nadu coast during
2nd – 4th November.

Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil
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120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained about the likely formation of an extended Low over east central
BoB around 30th / 31st October and its re-organisation over north BoB.
No IOP suggested during the forecast period.
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FDP (Cyclone) NOC Report Dated 30th October, 2020
Time of Issue: 1200 UTC

Synoptic features:
 Yesterday’s cyclonic circulation over north Tamil Nadu – south Andhra Pradesh coasts lay
over Tamil Nadu coast and adjoining southwest Bay of Bengal (BoB) and extended upto 4,5
km above mean sea level.
 A cyclonic circulation lay over east-central BoB and adjoining north Andaman Sea between
1.5 & 4.5 km above mean sea level. Under its influence a Low Pressure Area (LPA) is likely
to form over east-central BoB by tomorrow, the 31st October 2020.It is likely to move towards
Bangladesh coast during the subsequent 48 hours.
 Yesterday’s cyclonic circulation over Southwest Arabian Sea (AS) became less marked today
morning (0300 UTC).
 The other cyclonic circulation over south & adjoining central AS extending upto 1.5 km above
mean sea level persisted over the same region.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-31°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (160-180 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
As per the TCHP forecasts based on 29th October initial conditions from the NCMRWF Global
coupled Forecast System (NCUM-NEMO), the TCHP values could be >50 kJ/cm2 over major
parts of the BoB and some parts of the south AS during next 15 days. Higher values (75-100
kJ/cm2 ) are forecast over north BoB, equatorial IO and adjoining areas of south BoB & south
AS.
Relative Vorticity:
Positive relative vorticity of around 30-50 X10-6s-1 at 850 hPa prevails over east-central BoB off
Arakan coast and also over Andaman Sea and southeast BoB. It extends upto 500 hPa.
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Positive vorticity of around 20-30 X10-6s-1 prevails at isolated pockets over southwest and
adjoining southeast AS. However vertical extension is upto 700 hPa.
Convergence:
An area of positive convergence zone (05 -10 x 10-5s-1) prevails along Arakan coast and also
over southeast BoB and adjoining Andaman Sea.
An area of positive convergence zone (05 x 10-5s-1) prevails over central parts of south and
adjoining east-central AS.
Divergence:
An area of positive divergence zone (05 -10 x 10-5s-1) prevails over north & adjoining central
BoB, 05 x 10-5s-1 in isolated pocket over Andaman Sea.
A very small area of positive divergence zone (05 x 10-5s-1) prevails over central AS.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (05-20 kts) over east-central BoB and
adjoining Myanmar coast and high (25-30 kts) over rest of the BoB.
The VWS is low to moderate (05-20 kts) over central & south AS and high (25-40 kts) over
north AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over Andaman Sea and adjoining east-central BoB.
Decreasing tendency is seen over north AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 21°N across the BoB & along 09°N (owing
to the presence of mid-latitude westerlies far south as 10ºN) over the Arabian Sea.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over central & north BoB and also over north Andaman
Sea. Scattered low & medium clouds with embedded moderate to intense convection lay over
southeast BoB, south Andaman Sea and Gulf of Martaban.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
moderate to intense convection lay over central parts of AS. Scattered low & medium clouds
with embedded weak to moderate convection lay over southeast AS off Kerala coast.
M.J.O. Index:
MJO index is in Phase 5 wit h amplitude more than 1 . As per the latest projections, it is likely to
remain in Phase-5 with amplitude more th an1 du rin g ne xt 6 -7 da ys .However, there is some
uncertainty in this inference as a few projections are indicating the active MJO Phase as currently
located in Phase-7.
Storms and Depression over South China Sea/ South Indian Ocean:
No active system over the region.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 30th October, 2020
depicts an extended Low over east-central BoB and adjoining north Andaman Sea on 30th, over
2

east-central and adjoining northeast BoB on 31st October, as a Low Pressure Area (LPA) over
north BoB on 1st November, again as an extended Low over central & adjoining northwest BoB
on 2nd November, as an LPA over southwest BoB on 3rd and weakening on 4th November.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 30th October, 2020 also
indicate almost similar pattern as that of the deterministic GFS upto 1st November. However, it
indicates weakening of the system from 2nd November itself.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 30th October, is indicating an LPS over eastcentral & adjoining north BoB on 1st November and over northwest BoB off West Bengal – north
Odisha coasts on 2nd November.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 30th October depicts an extended
low over east-central BoB and adjoining north Andaman Sea on 30th, over central and adjoining
northeast BoB on 31st October, as a Well Marked Low (WML) over north & adjoining central
BoB on 1st November, as a Depression over northeast BoB off Bangladesh coast on 2nd, again
as an LPA over coastal Bangladesh on 3rd November.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 30th October shows an LPA
over east-central & adjoining northeast BoB on 31st October, as a WML over northwest BoB off
West Bengal – north Odisha coasts on 1st November and as a Depression over north BoB off
Bangladesh coast on 2nd November.
NEPS Model: NEPS model guidance based on 0000 UTC of 30th October shows nearly the
similar pattern as that of the deterministic NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 30th October depicts an extended
Low over east-central & adjoining northeast BoB on 30th, over central & adjoining northeast BoB
on 31st October as an LPA over north BoB on 1st November and weakening on 2nd.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 30th October,
2020 depicts an extended Low over east-central BoB and adjoining northeast BoB on 31st
October, as an LPA over northeast BoB on 1st November, over north BoB and adjoining
Bangladesh coast on 2nd November, over coastal Bangladesh and adjoining north BoB on 3rd
and weakening on 4th November.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 30th
October, 2020 shows a potential zone over east-central & adjoining northeast BoB on 31st
October and over northeast BoB on 1st November.
Summary and Conclusion:
None of the numerical model examined indicates fresh cyclogenesis (formation of Depression
and above intensity Low pressure systems) over the north Indian Ocean for next one week.
However, most of the models indicate likely formation of an extended Low over east-central
BoB on 30th October and its re-organisation into a Low pressure area over north BoB and its
persistence during 1st – 3rd November. Models also indicate perturbations in the Low latitude
easterlies in the form of Trough of Low over southwest BoB during 2nd – 4th November.
It may be concluded that the remnant of Tropical Storm MOLAVE has emerged into east-central
BoB in the early morning of today (0000 UTC of 30 th October) and lay a cyclonic circulation in
the lower & mid-tropospheric levels over east-central BoB and adjoining north Andaman Sea.
Under its influence a Low Pressure Area (LPA) is likely to form over east-central BoB by
tomorrow, the 31st October 2020. It is likely to move towards Bangladesh coast during the
subsequent 48 hours. Also there could be feeble trough in the easterlies forming over southwest
BoB off Tamil Nadu coast during 2nd – 4th November.
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Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 120 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained about the likely formation of the Low Pressure area over east
central BoB on 31st October and its movement towards Bangladesh coast over north Bay of
Bengal during 1st – 3rd November.
No IOP suggested during the forecast period.
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FDP (Cyclone) NOC Report Dated 31st October, 2020
Time of Issue: 1200 UTC

Synoptic features:
 Under the influence of yesterday’s cyclonic circulation over east-central Bay of Bengal (BoB)
and adjoining north Andaman Sea a Low Pressure Area (LPA) formed over east-central BoB
off Myanmar coast. It is likely to move towards Bangladesh coast during the subsequent 48
hours.
 A trough runs from the cyclonic circulation associated with the above LPA to Bangladesh
across northeast BoB and extends upto 1.5 km above mean sea level.
 Yesterday’s cyclonic circulation over Tamil Nadu coast and adjoining southwest Bay of
Bengal (BoB) persisted between 3.1 & 3.6 km above mean sea level.
 A cyclonic circulation lay over southeast Arabian Sea (AS) off Kerala coast between 3.1 & 5.8
km above mean sea level.
 The other cyclonic circulation over south & adjoining central AS persisted extending upto 3.1
km above mean sea level.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-31°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (160-180 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
As per the TCHP forecasts based on 29th October initial conditions from the NCMRWF Global
coupled Forecast System (NCUM-NEMO), the TCHP values could be >50 kJ/cm2 over major
parts of the BoB and some parts of the south AS during next 15 days. Higher values (75-100
kJ/cm2 ) are forecast over north BoB, equatorial IO and adjoining areas of south BoB & south
AS.
Relative Vorticity:
Positive relative vorticity of around 50-75 X10-6s-1 at 850 hPa prevails over east-central BoB in
association with the LPA over the region. It increases with height & extends upto 500 hPa.
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Positive vorticity of around 20-30 X10-6s-1 prevails at isolated pockets over southwest AS and
adjoining equatorial Indian Ocean. Also, its vertical extension is upto 700 hPa.
Low level Convergence:
An area of positive convergence zone (05 -10 x 10-5s-1) prevails over north BoB along
Bangladesh coast and also over central BoB. No significant convergence is seen in association
with the LPA.
No positive convergence zone prevails over the AS. There are regions of divergence (-05 x 105 -1
s ) prevailing over northwest & west-central AS.
Upper level Divergence:
An area of positive divergence zone (20 -30 x 10-5s-1) prevails over north BoB, to the west of the
LPA.
A very small area of negative divergence zone (05 x 10-5s-1) prevails over northwest AS.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (05-20 kts) over east-central & adjoining
northeast BoB and adjoining Myanmar coast and high (25-30 kts) over rest of the BoB.
The VWS is low to moderate (05-20 kts) over central & south AS and high (25-40 kts) over
north AS.
Wind Shear Tendency:
Neutral wind shear tendency is seen over Andaman Sea and adjoining east-central BoB.
Neutral tendency is seen over entire AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 21°N across the BoB & along 10°N (owing
to the presence of mid-latitude westerlies far south as 12ºN) over the Arabian Sea.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over east-central BoB off Myanmar coast in association
with the LPA over the area & north & adjoining central BoB and also over Gulf of Martaban.
Scattered low & medium clouds with embedded moderate to intense convection lay over
extreme southeast BoB and north Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
isolated weak to moderate convection lay over central parts of AS and southeast AS.
M.J.O. Index:
MJO index is in Phase 5 wit h amplitude more than 1 . As per the latest projections, it is likely to
remain in Phase-5 with amplitude more than1d urin g ne xt 5 -6 da ys . However, there is some
uncertainty in this inference as a few projections are indicating the active MJO Phase as currently
located in Phase-7.
Storms and Depression over South China Sea/ South Indian Ocean:
No active system over the region.
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NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 31st October, 2020
depicts an LPA over east-central and adjoining northeast BoB on 31st October, its weakening on
1st November, again as a broadscale Low over west-central & adjoining northwest BoB on on
3rd and weakening on 4th November.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 31st October, 2020 indicate
an LPA over east-central & adjoining northeast BoB on 31st October, over north BoB on 1st
November, weakening into a broad scale Low over west-central and adjoining northwest BoB
on 2nd and its further weakening on 3rd. It also indicates a temporary formation of another LPA
only for a day over southwest BoB off Tamil Nadu coast on 4th November.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 31st October, is indicating an extended Low
over east-central & adjoining southeast BoB and Andaman Sea on 31st October, a broad scale
Low covering the entire central BoB on 1st November and an extended Low over west-central
and adjoining northwest BoB on 2nd & 3rd November.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 31st October has deviated
drastically from its past 2 day’s model runs regarding the intensity & movement of the forecast
LPA. It depicts only an extended low over central BoB on 31st October, an LPA over north BoB
on 1st November, as a broad scale Low over north BoB to southwest BoB on 2nd and dissipation
on 3rd November.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 31st October shows an
extended Low over east-central & adjoining northeast BoB on 31st October, as an LPA over
north BoB on 1st November, as a Well Marked Low (WML) over coastal Bangladesh and
adjoining north BoB on 2nd November and as an LPA over Bangladesh coast on 3rd November.
NEPS Model: NEPS model guidance based on 0000 UTC of 31st October shows nearly the
similar pattern as that of the deterministic NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 31st October depicts an extended
Low over northwest and adjoining west-central BoB on 31st October and weakening on 1st
November. It shows the presence of a trough of Low over southwest BoB only for a day on 3 rd
November.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 31st October,
2020 depicts an LPA over north and adjoining central BoB on 1st November, over north BoB off
Bangladesh coast on 2nd November and weakening on 3rd November.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 31st
October, 2020 shows a potential zone over north BoB off Bangladesh coast on 1st November.
Summary and Conclusion:
None of the numerical model examined indicates fresh cyclogenesis (formation of Depression
and above intensity Low pressure systems) over the north Indian Ocean for next one week.
However, most of the models indicate that the Low pressure area currently located over eastcentral BoB could move over to north BoB off Bangladesh coast during 1st – 3rd November.
Models also indicate perturbations in the Low latitude easterlies in the form of Trough of Low
over southwest BoB during 2nd – 4th November.
It may be concluded that the present Low Pressure Area (LPA) over east-central BoB off
Myanmar coast is likely to move towards Bangladesh coast, without any significant
3

intensification during next 48 hours. Also there could be feeble trough in the easterlies forming
over southwest BoB off Tamil Nadu coast during 2nd – 4th November.

Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained on the Low Pressure area over east central BoB off Myanmar
coast & its likely movement towards Bangladesh coast over north Bay of Bengal during 1st – 3rd
November.
No IOP suggested during the forecast period.
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FDP (Cyclone) NOC Report Dated 01st November, 2020
Time of Issue: 1200 UTC

Synoptic features:
 Yesterday’s Low Pressure Area (LPA) over east-central Bay of Bengal (BoB) off Myanmar
coast moved over to northeast & adjoining east-central BoB today early morning (0000 UTC)
and persisted over the same region at 0300 UTC. It is likely to move towards Bangladesh
coast during next 48 hours.
 The trough from the cyclonic circulation associated with the above LPA to Bangladesh across
northeast BoB persisted at 1.5 km above mean sea level.
 Yesterday’s cyclonic circulation over Tamil Nadu coast and adjoining southwest Bay of
Bengal (BoB) between 3.1 & 3.6 km above mean sea level moved inland today morning
(0300 UTC) and thus has become un-important with respect to the Sea area.
 A fresh cyclonic circulation lay over southwest BoB off north Tamil Nadu coast extending upto
1.5 km above mean sea level.
 A cyclonic circulation over southeast Arabian Sea (AS) off Kerala coast persisted at 1.5 km
above mean sea level.
 The other cyclonic circulation over south & adjoining central AS lay over southwest AS
extending upto 1.5 km above mean sea level.
.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-31°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (160-180 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
As per the TCHP forecasts based on 31st October initial conditions from the NCMRWF Global
coupled Forecast System (NCUM-NEMO), the TCHP values could be >50 kJ/cm2 over major
parts of the BoB and some parts of the south AS during next 15 days. Higher values (75-100
kJ/cm2 ) are forecast over north BoB, equatorial IO and adjoining areas of south BoB & south
AS.
1

Relative Vorticity:
Positive relative vorticity has decreased compared to yesterday and is around 30-50 X10-6s-1 at
850 hPa over northeast & adjoining central BoB in association with the LPA over the region. It
extends upto 500 hPa.
Positive vorticity of around 20-30 X10-6s-1 prevails at isolated pockets over central AS and also
over northwest AS. Also, its vertical extension is upto 700 hPa over central AS, but that over the
northwest AS, being part of the mid-latitude baroclinic trough in westerlies is stronger at 200
hPa.
Low level Convergence:
An area of positive convergence zone (05 x 10-5s-1) prevails over equatorial Indian Ocean and
adjoining southeast BoB. No significant convergence is seen in association with the LPA over
the Sea. Instead it lay over the Land to the northeast of the system.
No positive convergence zone prevails over the AS. There are regions of divergence (-05 x 105 -1
s ) prevailing over northwest & west-central AS.
Upper level Divergence:
An area of positive divergence zone (20 -30 x 10-5s-1) prevails over north BoB, around the
region of the LPA. Also another positive divergence zone (10 -20 x 10-5s-1) prevails over
equatorial Indian Ocean and adjoining south BoB.
An area of negative divergence zone (-05 to -10 x 10-5s-1) prevails over north AS and also over
east-central AS.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (05-20 kts) over east-central & adjoining
northeast BoB and adjoining Myanmar coast and high (25-30 kts) over rest of the BoB.
The VWS is low to moderate (05-20 kts) over major parts of south and adjoining west-central
and high (25-40 kts) over north AS.
Wind Shear Tendency:
Neutral wind shear tendency is seen over Andaman Sea and adjoining east-central BoB.
Neutral tendency is seen over entire AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 20°N across the BoB & along 11°N (owing
to the presence of mid-latitude westerlies far south as 13ºN) over the Arabian Sea.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over northeast & adjoining east-central BoB in
association with the LPA over the region & over southeast BoB and also over Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded weak
to moderate convection lay over southwest AS.
M.J.O. Index:
MJO index is in Phase 5 wit h amplitude more than 1 . As per the latest projections, it is likely to
remain in Phase-5 with amplitude more than1d urin g ne xt 5 -6 da ys . However, there is some
uncertainty in this inference as a few projections are indicating the active MJO Phase as currently
located in Phase-7.
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Storms and Depression over South China Sea/ South Indian Ocean:
Typhoon GONI lay over Philippines Sea centred near Lat. 13.9ºN / Long.122.7ºE.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 01st November, 2020
depicts a broad scale Low stretching from southwest BoB to northwest BoB as persisting during
1st – 3rd November and an LPA over southwest and adjoining southeast BoB on 4th November.
It shows the weakening of the system on 5th November and no fresh formation till 8th November.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 01st November, 2020
indicate similar features as that of deterministic GFS.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 01st November, is indicating a broad scale
Low over west-central & northwest BoB on 1st November, an extended Low over west-central
and adjoining northwest BoB on 2nd, again a broad scale low over southwest, west-central and
northwest BoB on 3rd November and an LPA over southwest & adjoining southeast BoB on 4th
November.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 01st November depicts a broadscale
Low over southwest, west-central and northwest BoB on 1st & 2nd November and weakening on
3rd. No fresh formation is indicated upto 8th November.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 01st November shows an
LPA over northwest BoB on 1st November and its weakening on 2nd November. 01st November
4thNovember.
NEPS Model: NEPS model guidance based on 0000 UTC of 01st November shows nearly the
similar pattern as that of the deterministic NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 01st November depicts a broadscale
Low over southwest, west-central & northwest BoB on 1st November, an extended Low over
west-central and adjoining northwest BoB on 2nd and weakening on 3rd November. It shows an
LPA over southwest BoB and adjoining equatorial Indian Ocean off south Sri Lanka coast on 4 th
November and its rapid weakening on 5th.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 01st November,
2020 does not indicate the formation of any LPA over the north Indian Ocean until 7 th
November. It shows that amplified troughs in the easterly wave could start entering south
Andaman Sea from Tenasserim coast & Gulf of Siam from 8th November onwards.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 01st
November, 2020 does not show any potential zone over the north Indian ocean during the
forecast period.
Summary and Conclusion:
None of the numerical model examined indicates fresh cyclogenesis (formation of Depression
and above intensity Low pressure systems) over the north Indian Ocean for next one week.
Most of the models in their analysis are not resolving / simulating the present Low Pressure
area located in the observational field over northeast & adjoining east-central BoB as well.
However, models unanimously indicate the westward propagation of a series of troughs in the
equatorial easterly wave to emerge into south Andaman Sea from Gulf of Siam / Tenasserim
coast starting from 8th November.

3

It may be concluded that the present Low Pressure Area (LPA) over northeast & adjoining eastcentral BoB would move towards Bangladesh coast, without any significant intensification
during next 48 hours. Also there could be a series of trough in the easterlies forming over south
Andaman Sea and south BoB from 8th November.

Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained: (i) on the Low Pressure area over northeast & adjoining eastcentral BoB & its likely movement towards Bangladesh coast over north Bay of Bengal during
2nd – 3rd November and (ii) on the likely westward propagation of troughs in easterlies over
south Andaman Sea & adjoining south Bay of Bengal from 8th November onwards.

No IOP suggested during the forecast period.
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FDP (Cyclone) NOC Report Dated 02nd November, 2020
Time of Issue: 1200 UTC

Synoptic features:
 Yesterday’s Low Pressure Area (LPA) over northeast & adjoining east-central Bay of Bengal
(BoB) became less marked at 0300 UTC. However, the associated cyclonic circulation lay
over north BoB and adjoining Bangladesh, extending upto 2.1 km above mean sea level.
 Yesterday’s cyclonic circulation over southeast Arabian Sea (AS) off Kerala coast lay over
Maldives – Comorin area at 1.5 km above mean sea level.
 A cyclonic circulation lay over east-central AS off north Maharashtra – south Gujarat coasts,
between 1.5 & 2.1 km above mean sea level.
 Another cyclonic circulation lay over central parts of south BoB extending upto 1.5 km above
mean sea level.
 Yesterday’s cyclonic circulation over southwest BoB off north Tamil Nadu coast became less
marked.
 The other cyclonic circulation over southwest AS also became less marked.
.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-31°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (160-180 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
As per the TCHP forecasts based on 01st November initial conditions from the NCMRWF Global
coupled Forecast System (NCUM-NEMO), the TCHP values could be >50 kJ/cm2 over major
parts of the BoB and some parts of the south AS during next 15 days. Higher values (75-100
kJ/cm2 ) are forecast over north BoB, equatorial IO and adjoining areas of south BoB & south
AS.
Relative Vorticity:
Positive relative vorticity of 30-50 X10-6s-1 at 850 hPa is seen over north BoB. It extends upto
500 hPa.
1

Positive vorticity of around 20-30 X10-6s-1 prevails at isolated pockets over central AS and also
over southwest AS. Also, its vertical extension is upto 700 hPa over central AS. But in
association with the mid-latitude baroclinic trough in westerlies a positive vorticity zone (30-50
X10-6s-1) extending upto 200 hPa persists over central AS.
Low level Convergence:
An area of positive convergence zone (05 x 10-5s-1) prevails over equatorial Indian Ocean and
adjoining southeast BoB.
No positive convergence zone prevails over the AS. There are regions of divergence (-05 x 105 -1
s ) prevailing over northwest & west-central AS.
Upper level Divergence:
An area of positive divergence zone (05 - 10 x 10-5s-1) prevails over northeast BoB. Also
another positive divergence zone (05 -10 x 10-5s-1) prevails over equatorial Indian Ocean and
adjoining south BoB.
An area of negative divergence zone (-05 to -10 x 10-5s-1) prevails over east-central & adjoining
southeast AS.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (05-20 kts) over northeast BoB and adjoining
Myanmar coast, 20 kts over central parts of the BoB and high (25-30 kts) over rest of the BoB.
The VWS is low to moderate (05-20 kts) over major parts of south and adjoining west-central
and high (25-40 kts) over north AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over Andaman Sea, south and adjoining central BoB.
Decreasing wind shear tendency is seen over north & adjoining central AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 20°N across the BoB & along 10°N (owing
to the presence of mid-latitude westerlies far south as 11ºN) over the Arabian Sea.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
moderate to intense convection lay over northeast BoB, south BoB and Andaman Sea.
Scattered low & medium clouds with embedded isolated weak to moderate convection lay over
rest of the BoB.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
isolated moderate to intense convection lay over southwest AS.
M.J.O. Index:
MJO index is in Phase 7 with amplitude less than 1 . As per the latest projections, it is likely to
move into Phase-8 with gradual increase in amplitude from 4th November and further into
Phase-1 from 10th November.
Storms and Depression over South China Sea/ South Indian Ocean:
Typhoon GONI weakened intoa Tropical Depression and lay over south China Sea, centred
near Lat. 15.5ºN / Long.117.5ºE with intensity T 1.5/2.0.
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NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 02nd November, 2020
depicts an LPA over northwest BoB on 2nd, an extended Low over southwest BoB on 3 rd, its
weakening into a trough of low over southwest bob off Tamil Nadu coast on 4 th, further
weakening on 5th November and no fresh formation till 8th November. A fresh trough of Low
develops in the forecast field over south & adjoining central BoB on 9 th.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 02nd November, 2020
indicate similar features as that of deterministic GFS.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 02nd November, is indicating a Low Pressure
area (LPA) over southwest BoB off north Tamil Nadu coast on 5th November.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 02nd November depicts a broad
scale Low over northwest & west-central BoB on 2nd November and weakening on 3rd. It also
indicates an LPA over southwest BoB off Tamil Nadu – Sri Lanka coasts on 4th, its weakening
into a trough of low over the same region on 5 th and further weakening on 6th. Subsequently it
indicates the formation of an LPA over north Andaman Sea on 8th November.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 02nd November does not
show any fresh development during its forecast period.
NEPS Model: NEPS model guidance based on 0000 UTC of 02nd November shows nearly the
similar pattern as that of the deterministic NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 02nd November depicts an extended
Low over north & central BoB on 2nd and weakening on 3rd November. It shows a fresh trough of
Low over south and adjoining east-central BoB on 9th November.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 02nd November,
2020 does not indicate the formation of any LPA over the north Indian Ocean until 8th
November. It shows that amplified troughs in the easterly wave could start entering south
Andaman Sea from Tenasserim coast & Gulf of Siam from 9th November onwards.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 02nd
November, 2020 does not show any potential zone over the north Indian Ocean during the
forecast period.
Summary and Conclusion:
None of the numerical model examined indicates fresh cyclogenesis (formation of Depression
and above intensity Low pressure systems) over the north Indian Ocean for next one week.
Most of the models indicate formation of an extended Low /trough of Low over southwest Bay of
Bengal off Tamil Nadu – Sri Lanka coast on 3rd & 4th November with subsequent weakening.
Also, models unanimously indicate the westward propagation of a series of troughs in the
equatorial easterly wave to emerge into south Andaman Sea from Gulf of Siam / Tenasserim
coast starting from 8th November.

It may be concluded that the present cyclonic circulation over central parts of south BoB would
descend down, thereby forming a trough of Low over southwest BoB off Tamil Nadu – Sri Lanka
coasts by 3rd November morning. It could persist there on 4th November and weaken thereafter.
Also there could be a series of trough in the easterlies forming over south Andaman Sea and
south BoB from 8th November.

3

Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained: (i) on the present cyclonic circulation over central parts of south
Bay of Bengal descending down and forming a trough of Low over southwest Bay of Bengal
during 3rd – 4th November and (ii) on the likely westward propagation of troughs in easterlies
over south Andaman Sea & adjoining southeast Bay of Bengal from 8th November onwards.

No IOP suggested during the forecast period.
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FDP (Cyclone) NOC Report Dated 03rd November, 2020
Time of Issue: 1200 UTC

Synoptic features:
 Yesterday’s cyclonic circulation over north BoB and adjoining Bangladesh lay over
Bangladesh and adjoining north Bay of Bengal (BoB) extending upto 1.5 km above mean sea
level.
 Yesterday’s cyclonic circulation over Maldives – Comorin area at 1.5 km above mean sea
level became less marked today morning (0300 UTC).
 The other cyclonic circulation over east-central AS off north Maharashtra – south Gujarat
coasts also became less marked today morning (0300 UTC).
 The cyclonic circulation over central parts of south BoB lay over southeast & adjoining
southwest BoB extending upto 1.5 km above mean sea level.
 A cyclonic circulation lay over southwest BoB off Tamil Nadu coast at 0.9 km above mean
sea level.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-31°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (160-180 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
As per the TCHP forecasts based on 02nd November initial conditions from the NCMRWF
Global coupled Forecast System (NCUM-NEMO), the TCHP values could be >50 kJ/cm2 over
major parts of the BoB and some parts of the south AS during next 15 days. Higher values (75100 kJ/cm2 ) are forecast over north BoB, equatorial IO and adjoining areas of south BoB &
south AS.
Relative Vorticity:
Positive relative vorticity of 10-30 X10-6s-1 at 850 hPa is seen over north, west-central &
southwest BoB. It extends upto 700 hPa.
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Positive vorticity of around 20-40 X10-6s-1 prevails over west-central and northwest AS. Also, its
vertical extension is upto 700 hPa over central AS. But in association with the mid-latitude
baroclinic trough in westerlies a positive vorticity zone (30-50 X10-6s-1) extending between 500
& 200 hPa prevails over east-central AS.
Low level Convergence:
An area of positive convergence zone (05 -10 x 10-5s-1) prevails over equatorial Indian Ocean
off Sumatra coast.
An area of positive convergence zone (05 x 10-5s-1) prevails over equatorial Indian Ocean to the
south of southwest AS.
Upper level Divergence:
An area of positive divergence zone prevails over equatorial Indian Ocean and adjoining south
Andaman Sea.
An area of positive divergence zone (05 to 10 x 10-5s-1) prevails over west-central & adjoining
southwest AS.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (10-20 kts) over central & adjoining south
BoB and high (25-30 kts) over rest of the BoB.
The VWS is low to moderate (05-20 kts) over major parts of south and adjoining west-central
and high (25-40 kts) over north AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over Andaman Sea, south and adjoining central BoB.
Decreasing wind shear tendency is seen over south & adjoining central AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 20°N across the BoB & along 10°N (owing
to the presence of mid-latitude westerlies far south as 11ºN over the Arabian Sea.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
moderate to intense convection lay over north BoB, south BoB to the south of Lat. 10ºN and
south Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
moderate to intense convection lay over southwest AS.
M.J.O. Index:
MJO index is in Phase 7 with amplitude less than 1 . As per the latest projections, it is likely to
move into Phase-8 with gradual increase in amplitude from 4th November and further into
Phase-1 from 10th November.
Storms and Depression over South China Sea/ South Indian Ocean:
Typhoon GONI which had weakened into a Tropical Depression yesterday, has further
intensified in to a Tropical Storm and lay over south China Sea, centred near Lat. 14.9ºN /
Long.115.2ºE with intensity T 2.0/2.5 at 0900 UTC.
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NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 03rd November, 2020
depicts a trough of Low over southwest BoB off Tamil Nadu – Sri Lanka coasts on 4th & 5th, its
moving westwards to east-central AS off Kerala coast & adjoining Lakshadweep – Maldives
area on 6th & f weakening on 7th November. It also indicate a fresh trough of low over south
Andaman Sea on 9th and its moving over to southwest BoB on 10th.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 03rd November, 2020
indicate similar features as that of deterministic GFS with the only difference that it indicates the
fresh trough of Low as in-situ formation over southwest bob off Sri Lanka coast on 10 th.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 03rd November, is indicating a Low Pressure
area (LPA) over southwest BoB off north Tamil Nadu coast on 5th November and its weakening
into a trough of Low over the same region on 6th.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 03rd November depicts a trough of
Low over southwest BoB and adjoining Sri Lanka and equatorial Indian Ocean on 5th, its
westward movement on 6th and weakening on 7th. It also indicates a fresh trough of low over
equatorial Indian Ocean and adjoining southwest BoB off Sri Lanka coast on 9th and its
persistence on 10th.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 03rd November does not
show any fresh development during its forecast period.
NEPS Model: NEPS model guidance based on 0000 UTC of 03rd November shows nearly the
similar pattern as that of the deterministic NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 03rd November depicts a trough of
Low over southeast BoB and Andaman Sea on 9th November and its westward movement over
to central parts of south BoB on 10th.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 03rd November,
2020 indicate the formation of a Low Pressure area over central parts of south BoB on 10th
November.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 03rd
November, 2020 does not show any potential zone over the north Indian Ocean during the
forecast period.
Summary and Conclusion:
None of the numerical model examined indicates fresh cyclogenesis (formation of Depression
and above intensity Low pressure systems) over the north Indian Ocean for next one week.
Most of the models indicate formation of an extended Low /trough of Low over southwest Bay of
Bengal off Tamil Nadu – Sri Lanka coast on 4th November, persistence on 5th, westward
movement over to southeast Arabian Sea on 6 th and subsequent weakening. Also, models
unanimously indicate the westward propagation of a series of troughs in the equatorial easterly
wave to emerge into south Andaman Sea from Gulf of Siam / Tenasserim coast starting from 9th
November.
It may be concluded that the present cyclonic circulation over southeast & adjoining southwest
BoB would descend down, thereby forming a trough of Low over southwest BoB off Tamil Nadu
– Sri Lanka coasts by 4th November morning. It could persist there on 5th November and move
westwards thereafter. Also there could be a series of trough in the easterlies forming over south
Andaman Sea and south BoB from 9th November.
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Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained: (i) on the present cyclonic circulation over southeast & adjoining
southwest BoB descending down and forming a trough of Low over southwest Bay of Bengal
during 4th – 5th November and (ii) on the likely westward propagation of troughs in easterlies
over south Andaman Sea & adjoining southeast Bay of Bengal from 9th November onwards.

No IOP suggested during the forecast period.
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FDP (Cyclone) NOC Report Dated 04th November, 2020
Time of Issue: 1200 UTC

Synoptic features:
 Yesterday’s cyclonic circulation over Bangladesh and adjoining north Bay of Bengal (BoB)
extending upto 1.5 km above mean sea level persisted there.
 A trough extended from southeast Arabian Sea to Karnataka coast upto 0.9 km above mean
sea level.
 Yesterday’s cyclonic circulation over southeast & adjoining southwest BoB lay over southwest
BoB off Sri Lanka coast extending upto 3.1 km above mean sea level.
 The other cyclonic circulation over southwest BoB off Tamil Nadu coast at 0.9 km above
mean sea level has merged with the above system.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-31°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (160-180 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
As per the TCHP forecasts based on 03rd November initial conditions from the NCMRWF Global
coupled Forecast System (NCUM-NEMO), the TCHP values could be >50 kJ/cm2 over major
parts of the BoB and some parts of the south AS during next 15 days. Higher values (75-100
kJ/cm2 ) are forecast over north BoB, equatorial IO and adjoining areas of south BoB & south
AS.
Relative Vorticity:
Positive relative vorticity of 10-30 X10-6s-1 at 850 hPa is seen over north, west-central &
southwest BoB. It is shallower than 700 hPa.
Positive vorticity of around 20-40 X10-6s-1 prevails over west-central and northwest AS. Also, its
vertical extension is upto 700 hPa over west-central AS. But in association with the mid-latitude
baroclinic trough in westerlies a positive vorticity zone (30-50 X10-6s-1) extending between 500
& 200 hPa prevails over east-central AS.
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Low level Convergence:
No positive convergence zone prevails over the BoB.
An area of positive convergence zone (10 - 15 x 10-5s-1) prevails over equatorial Indian Ocean
to the south of southwest AS.
Upper level Divergence:
An area of positive divergence zone (05 to 10 x 10-5s-1) prevails over equatorial Indian Ocean
and adjoining south Andaman Sea and also over Gulf of Mannar and adjoining Sri Lanka.
No positive divergence zone prevails over the AS.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (05-20 kts) over central & adjoining south
BoB and high (25-30 kts) over north BoB.
The VWS is low to moderate (05-20 kts) over most parts of the AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over Andaman Sea and south BoB.
Decreasing wind shear tendency is seen over equatorial Indian Ocean to the south of the AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 15°N across the BoB & along 09°N (owing
to the presence of mid-latitude westerlies far south as 10ºN over the Arabian Sea).

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over southwest BoB and extreme northeast BoB.
Scattered low & medium clouds with embedded isolated moderate to intense convection lay
over rest north BoB, southeast BoB and Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
moderate to intense convection lay over southeast & southwest AS.
M.J.O. Index:
MJO index is in Phase 7 with amplitude less than 1 . As per the latest projections, it is likely to
move into Phase-8 with gradual increase in amplitude from 4th November and further into
Phase-1 from 10th November.
Storms and Depression over South China Sea/ South Indian Ocean:
Tropical Storm GONI lay over South China Sea, centred near Lat. 14.4ºN / Long.112.7ºE with
intensity T 2.5/2.5 at 0900 UTC.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 04th November, 2020
depicts a trough of Low over southwest BoB off Tamil Nadu coast and another one over
southeast & adjoining east-central AS on 5th, weakening or westward movement and merger of
the southwest BoB trough of Low and persistence of the AS trough on 6 th, a Low Pressure Area
(LPA) over Lakshadweep area on 7th, again a trough of Low over southeast AS on 8th and
further weakening on 9th. Formation of a fresh trough of low is indicated over south Andaman
Sea on 09th and its westward movement over to southeast BoB by 11th.
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IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 04th November, 2020
indicate similar features as that of deterministic GFS with the only difference that it indicates an
extended east-west oriented low covering south BoB and Andaman Sea on 9 th in place of a
trough of Low shown by the deterministic GFS over Andaman Sea on the same day.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 04th November, is indicating a Low Pressure
area (LPA) over southwest BoB off north Tamil Nadu coast and another over southeast AS off
Kerala coast on 5th November, their weakening into a trough of Low over the same region on 6th
and further weakening on 7th.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 04th November depicts a trough of
Low over southwest BoB off Tamil Nadu coast and another one over southeast AS off Kerala
coast on 4th & 5th and weakening of the BoB one on 7th. It persists the trough of low over
southeast AS off Kerala coast upto 9th and weakening on 10th. It also indicates a fresh trough of
low over south Andaman Sea and adjoining southeast BoB on 9th and over south & adjoining
central BoB on 10th & 11th.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 04th November does not
show any fresh development during its forecast period.But it indicates the arrival of an intense
remnant cyclonic vortex of Tropical Storm ‘GONI’ just to the eastern boundary of Gulf of Siam
on 7th November.
NEPS Model: NEPS model guidance based on 0000 UTC of 04th November shows nearly the
similar pattern as that of the deterministic NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 04th November depicts an LPA over
southwest bob off Tamil Nadu coast and another over southeast AS off Kerala coast on 5th
November, their westward movement and weakening by 7 th. It indicates a fresh trough of Low
over south & adjoining central BoB on 9th November and over southwest & west-central BoB on
10th & 11th.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 04th November,
2020 indicate the formation of an extended east-west oriented Low Pressure area over south
BoB and adjoining Andaman Sea on 10th November and over south BoB on 11th. .

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 04th
November, 2020 shows a very small area of potential zone over central part of Andaman Sea
only on 10th November.
Summary and Conclusion:
None of the numerical model examined indicates fresh cyclogenesis (formation of Depression
and above intensity Low pressure systems) over the north Indian Ocean for next one week.
Most of the models indicate formation of an extended Low /trough of Low over southwest Bay of
Bengal off Tamil Nadu – Sri Lanka coast on 5th, westward movement over to southeast Arabian
Sea on 6th and subsequent weakening. Also, models unanimously indicate the westward
propagation of a series of troughs in the equatorial easterly wave to emerge into south
Andaman Sea from Gulf of Siam / Tenasserim coast starting from 9th November.
It may be concluded that the present cyclonic circulation over southwest BoB off Sri Lanka
coast would descend down, thereby forming a trough of Low over southwest BoB off Tamil
Nadu – Sri Lanka coasts by 5th November morning. It could persist there on 6th November and
move westwards thereafter. Also there could be a series of trough in the easterlies forming over
south Andaman Sea and south BoB from 9th November.
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Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained: (i) on the present cyclonic circulation over southwest BoB off Sri
Lanka coast descending down and forming a trough of Low over southwest Bay of Bengal
during 5th – 6th November and (ii) on the likely westward propagation of troughs in easterlies
over south Andaman Sea & adjoining southeast Bay of Bengal from 9th November onwards.

No IOP suggested during the forecast period.
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FDP (Cyclone) NOC Report Dated 05th November, 2020
Time of Issue: 1200 UTC

Synoptic features:
 Yesterday’s cyclonic circulation over Bangladesh and adjoining north Bay of Bengal (BoB)
extending upto 1.5 km above mean sea level became less marked today morning (0300
UTC).
 Yesterday’ trough in the lower level easterlies from southeast Arabian Sea to Karnataka coast
lay as a trough of low at mean sea level from Comorin- Maldives area to Karnataka coast
across Lakshadweep area extending upto 0.9 km above mean sea level.
 Yesterday’s cyclonic circulation over southwest BoB off Sri Lanka coast lay over Gulf of
Mannar and adjoining Sri Lanka extending upto 0.9 km above mean sea level.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-31°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (160-180 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
As per the TCHP forecasts based on 03rd November initial conditions from the NCMRWF Global
coupled Forecast System (NCUM-NEMO), the TCHP values could be >50 kJ/cm2 over major
parts of the BoB and some parts of the south AS during next 15 days. Higher values (75-100
kJ/cm2) are forecast over north BoB, equatorial IO and adjoining areas of south BoB & south
AS.
Relative Vorticity:
No area of Positive relative vorticity seen over the BoB at 850, 700, 500 & 200 hPa levels.
Positive vorticity of around 20-40 X10-6s-1 prevails over west-central and northwest AS. Also, its
vertical extension is upto 700 hPa over west-central AS. But in association with the mid-latitude
baroclinic trough in westerlies a positive vorticity zone (30-50 X10-6s-1) extending between 500
& 200 hPa prevails over central AS.
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Low level Convergence:
No positive convergence zone prevails over the BoB.
An area of positive convergence zone (05 x 10-5s-1) prevails over equatorial Indian Ocean to the
south of southwest AS.
Upper level Divergence:
No positive divergence zone prevails over the BoB. Instead there are isolated patches of
convergence zones indicating subsidence prevails of east –central BoB.
No positive divergence zone prevails over the AS.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (05-20 kts) over central & adjoining south
BoB and high (25-40 kts) over north BoB.
The VWS is low to moderate (10-20 kts) over most parts of the AS.
Wind Shear Tendency:
Increasing wind shear tendency is seen over equatorial Indian Ocean and adjoining south BoB
and also over east-central & adjoining north BoB.
Increasing wind shear tendency is seen over central AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 15°N across the BoB & along 09°N (owing
to the presence of mid-latitude westerlies far south as 10ºN over the Arabian Sea).

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
moderate to intense convection lay over west-central BoB off Andhra Pradesh coast, over
southwest BoB off Tamil Nadu coast and also over Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
moderate to intense convection lay over south AS.
M.J.O. Index:
MJO index is in Phase 7 with amplitude less than 1 . As per the latest projections, it is likely to
move into Phase-8 with slight increase in amplitude during next 2 days and further into Phase2 with amplitude less than 1 b y 1 8 t h November.
Storms and Depression over South China Sea/ South Indian Ocean:
Tropical Storm GONI lay over South China Sea, centred near Lat. 14.0ºN / Long.111.4ºE with
intensity T 1.5/2.0 at 0900 UTC.
Tropical Storm ATSANI lay over East China Sea, centred near Lat. 20.3ºN / Long.124.9ºE with
intensity T 2.5/3.0 at 0900 UTC.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 05th November, 2020
depicts a trough of Low over southwest BoB off Tamil Nadu coast and another one over
southeast & adjoining east-central AS on 5th, weakening of both the troughs on 6th, a fresh
trough of Low over east equatorial Indian Ocean to central BoB across south BoB on 09th , as a
Low Pressure Area (LPA) over central BoB on 10 th, over west-central BoB on 11th and as a
trough of low over west-central & adjoining southwest BoB on 12th.
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IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 05th November, 2020
indicate similar features as that of deterministic GFS.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 05th November, is indicating a trough of Low
over east equatorial Indian Ocean and adjoining south BoB on 7th and its weakening on 8th.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 05th November depicts a trough of
Low over east equatorial Indian Ocean and adjoining south BoB on 9th, an LPA over central
BoB on 10th, over west-central BoB on 11th, over west-central & adjoining southwest BoB off
south Andhra Pradesh – north Tamil Nadu coasts on 12th and weakening thereafter.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 05th November does not
show any fresh development during its forecast period. But it indicates strengthening of
northeasterlies across Gulf of Siam and Andaman Sea on 7th & 8th November.
NEPS Model: NEPS model guidance based on 0000 UTC of 05th November shows nearly the
similar pattern as that of the deterministic NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 05th November depicts a trough of
Low over southwest BoB off Tamil Nadu coast and another one over southeast AS off Kerala
coast on 5th, their weakening on 6th, a fresh trough of Low over east equatorial Indian Ocean
and adjoining south BoB on 9th & 10th November, over southwest BoB on 11th and weakening
on 12th.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 05th November,
2020 indicate the formation of a trough of low over south Andaman Sea on 08th November and
its westward movement and amplification over central BoB during 10th – 12th November.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 05th
November, 2020 does not indicate any potential zone over the north Indian Ocean during the
forecast period.
Summary and Conclusion:
None of the numerical model examined indicates fresh cyclogenesis (formation of Depression
and above intensity Low pressure systems) over the north Indian Ocean for next one week.
Most of the models indicate presence of a trough of Low over southwest Bay of Bengal off Tamil
Nadu – Sri Lanka coast on 5th, westward movement over to southeast Arabian Sea on 6 th and
subsequent weakening. Also, models unanimously indicate the westward propagation of a
series of troughs in the equatorial easterly wave to emerge into south Andaman Sea from Gulf
of Siam / Tenasserim coast starting from 9th November and the chances of amplification /
intensification of a trough over central parts of BoB during 10th – 12th November.
It may be concluded that the present feeble perturbations in eastrelies would weaken/ get
confined to the near equatorial belt by 7 th November. Subsequently there could be a series of
trough in the easterlies forming over south Andaman Sea and south BoB from 9th November
and a trough could get amplified / intensified over central parts of Bay of Bengal during 10 th –
12th November .

Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil
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120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained: (i) on the probable strengthening of northeasterlies over Andaman
Sea from 8th November and (ii) the amplification of a trough in easterlies over central parts of
the bay of Bengal during 10th – 12th November.

No IOP suggested during the forecast period.
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FDP (Cyclone) NOC Report Dated 06th November, 2020
Time of Issue: 1200 UTC

Synoptic features:
 Yesterday’ trough of low at mean sea level from Comorin- Maldives area to Karnataka coast
lay as a trough in easterlies from Lakshadweep – Maldives area to Karnataka coast extending
upto 0.9 km above mean sea level.
 Yesterday’s cyclonic circulation over Gulf of Mannar and adjoining Sri Lanka lay over
Comorin area & neighbourhood, extending upto 0.9 km above mean sea level.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-31°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (160-180 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
As per the TCHP forecasts based on 05th November initial conditions from the NCMRWF Global
coupled Forecast System (NCUM-NEMO), the TCHP values could be >50 kJ/cm2 over major
parts of the BoB and some parts of the south AS during next 15 days. Higher values (75-100
kJ/cm2) are forecast over north BoB, equatorial IO and adjoining areas of south BoB & south
AS.
Relative Vorticity:
No area of Positive relative vorticity seen over the BoB at 850, 700, 500 & 200 hPa levels.
Positive vorticity of around 20-30 X10-6s-1 prevails over west-central and northwest AS. Also, its
vertical extension is less than 700 hPa. But in association with the mid-latitude westerlies, a
positive vorticity zone (30-50 X10-6s-1) extending between 500 & 200 hPa prevails over central
AS.
Low level Convergence:
No positive convergence zone prevails over the BoB.
An area of positive convergence zone (05 x 10-5s-1) prevails over equatorial Indian Ocean to the
south of southwest AS.
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Upper level Divergence:
No positive divergence zone prevails over the BoB. Instead there are isolated patches of
convergence zones indicating subsidence prevails of east –central BoB.
A very small area of positive divergence zone (05 x 10-5s-1) prevails over norhtwest AS.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (05-10 kts) over central & adjoining south
BoB and high (25-40 kts) over north BoB.
The VWS is low to moderate (10-20 kts) over south 7 adjoining central AS and High (25-40
knots) over north AS.
Wind Shear Tendency:
Increasing wind shear tendency is seen over equatorial Indian Ocean and adjoining south BoB
and also over east-central & adjoining north BoB.
Increasing wind shear tendency is seen over central AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 14°N across the BoB & along 09°N (owing
to the presence of mid-latitude westerlies far south as 10ºN over the Arabian Sea).

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
isolated weak to moderate convection lay over west-central & south BoB and south Andaman
Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over southeast and extreme southcentral AS. Scattered
low & medium clouds with embedded moderate to intense convection lay over west-central AS.
M.J.O. Index:
MJO index is in Phase 7 with amplitude less than 1 . As per the latest projections, it is likely to
move into Phase-8 with slight increase in amplitude during next 2 days and further into Phase2 with amplitude less than 1 b y 1 8 t h November.
Storms and Depression over South China Sea/ South Indian Ocean:
Tropical Storm GONI, after landfall has weakened into a Tropical Depression and lay over
Vietnam, centred near Lat. 14.2ºN / Long.108.2ºE.
Tropical Storm ATSANI lay over East China Sea, centred near Lat. 21.4ºN / Long.121.0ºE with
intensity T 3.0/3.0 at 0900 UTC.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 06th November, 2020
depicts a trough of Low over south & adjoining central BoB on 9th & 10th, from southwest to
west-central BoB on 11th, over southwest BoB off south Tamil Nadu coast and adjoining Sri
Lanka on 12th and its westward movement and weakening on 13th. It also indicate the formation
of an extended Low over south Andaman Sea on 13 th.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 06th November, 2020
indicate similar features as that of deterministic GFS.
IMD-WRF
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The WRF model forecasts based on 0000 UTC of 06th November, is indicating a trough of Low
from south BoB to central BoB on 8th & 9th.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 06th November depicts a trough of
Low over south and adjoining central BoB on 9th, over southwest and adjoining west-central
BoB on 10th, over southwest and adjoining west-central BoB off Tamil Nadu – south Andhra
Pradesh coasts with an embedded Low Pressure Area (LPA) over southwest BoB on 11th, its
persistence, but the LPA becoming less marked on 12 th and its westward movement &
weakening on 13th.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 06th November does not
show any fresh development during its forecast period. But it indicates consistent strengthening
of northeasterlies over Andaman Sea and south BoB upto 9th November.
NEPS Model: NEPS model guidance based on 0000 UTC of 06th November shows nearly the
similar pattern as that of the deterministic NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 06th November depicts a trough of
Low over south and adjoining central BoB on 9th, its westward movement on 10th, over
southwest BoB off Tamil Nadu coast on11th and weakening on 12th. A fresh trough of Low is
predicted over south Andaman Sea on 13th.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 06th November,
2020 indicate strengthening of northeasterlies over Andaman Sea, central & south BoB on 9 th,
formation of a trough of low from southwest to central BoB on 10th November, from Comorin
area to central BoB on 11th, from southwest BoB off Tamil Nadu coast to west-central BoB off
north Andhra Pradesh coast on 12th & 13th November.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 06th
November, 2020 indicates a small area of potential zone over the northeastern parts of westcentral BoB on 11th.
Summary and Conclusion:
None of the numerical model examined indicates fresh cyclogenesis (formation of Depression
and above intensity Low pressure systems) over the north Indian Ocean for next one week.
Most of the models indicate likely strengthening of northeasterly winds over Andaman Sea,
south Bay of Bengal and adjoining central Bay of Bengal from 9 th along with the westward
propagation of a series of troughs in the equatorial easterly wave to emerge into south
Andaman Sea from Gulf of Siam / Tenasserim coast starting from 9th November and the
chances of amplification / intensification of a trough over central parts of BoB during 10 th – 13th
November.
It may be concluded that the present feeble perturbations in easterlies would weaken/ get
confined to the near equatorial belt by tomorrow, the 7th November. Subsequently there could
be a series of trough in the easterlies forming over south Andaman Sea and south BoB from 9th
November and a trough could get amplified / intensified over central parts of Bay of Bengal and
move towards southwest & west-central Bay of Bengal off Tamil Nadu – Andhra Pradesh coasts
during 10th – 13th November .
Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 168 hours:
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144-168
HOURS
Nil

24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained: (i) on the probable strengthening of northeasterlies over Andaman
Sea, south Bay of Bengal and adjoining central Bay of Bengal from 9th November and (ii) the
formation of a trough in easterlies over central parts of the Bay of Bengal on 9th and its
amplification & movement towards southwest & west-central Bay of Bengal off Tamil Nadu –
Andhra Pradesh coasts during 10th – 13th November.
No IOP suggested during the forecast period.
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FDP (Cyclone) NOC Report Dated 07th November, 2020
Time of Issue: 1200 UTC

Synoptic features:
 A cyclonic circulation lay over Equatorial Indian Ocean & adjoining south Andaman Sea,
extending upto 5.8 km above mean sea level
 Yesterday’ trough in easterlies from Lakshadweep – Maldives area to Karnataka coast
extending upto 0.9 km above mean sea level became less marked today morning (0300
UTC)..
 Yesterday’s cyclonic circulation over Comorin area & neighbourhood also became less
marked today morning (0300 UTC).

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-31°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (160-180 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
As per the TCHP forecasts based on 06th November initial conditions from the NCMRWF Global
coupled Forecast System (NCUM-NEMO), the TCHP values could be >50 kJ/cm2 over major
parts of the BoB and some parts of the south AS during next 15 days. Higher values (75-100
kJ/cm2) are forecast over north BoB, equatorial IO and adjoining areas of south BoB & south
AS.
Relative Vorticity:
No area of Positive relative vorticity seen over the BoB at 850, 500 & 200 hPa levels and a
positive vorticity zone of 20-30 X10-6s-1 prevails over equatorial Indian Ocean to the south of
southwest BoB.
Positive vorticity of around 20-30 X10-6s-1 prevails over central parts of north AS. Also, its
vertical extension is less than 700 hPa. But in association with the mid-latitude westerlies, a
positive vorticity zone (30-40 X10-6s-1) extending between 500 & 200 hPa prevails over eastcentral AS.
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Low level Convergence:
An area of positive convergence zone (05 -10x 10-5s-1) prevails over Gulf of Martaban and
adjoining east-central BoB.
An area of positive convergence zone (05 - 10 x 10-5s-1) prevails over equatorial Indian Ocean
to the south of Comorin area.
Upper level Divergence:
An area of positive divergence zone (05 x 10-5s-1) prevails over Malay Peninsula and adjoining
south Andaman Sea.
A very small area of positive divergence zone (05 x 10-5s-1) prevails over equatorial Indian
Ocean to the south of southeast AS.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (05-20 kts) over Andaman Sea, South &
adjoining central BoB and high (25-40 kts) over north BoB.
The VWS is low to moderate (05-20 kts) over south & adjoining central AS and High (25-40
knots) over north AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over equatorial Indian Ocean, south & adjoining
central BoB.
Decreasing wind shear tendency is seen over south & adjoining central AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 17°N across the BoB & along 10°N (owing
to the presence of mid-latitude westerlies far south as 10ºN over the Arabian Sea).

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
isolated moderate to intense convection lay over southeast & east-central BoB and south
Andaman Sea. Scattered low & medium clouds with embedded weak to moderate convection
lay over southwest BoB.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
isolated moderate to intense convection lay over southeast AS.
M.J.O. Index:
MJO index is in Phase 8 wit h amplitude sli gh t l y more than 1 . As per the latest projections, it
is likely to move into Phase-1 retaining the current amplitude by 11th November and further into
Phase-2 b y1 8 t h November.
Storms and Depression over South China Sea/ South Indian Ocean:
Tropical Storm ATSANI lay over South China Sea, centred near Lat. 22.8ºN / Long.118.9ºE with
intensity T 2.0/2.5 at 0900 UTC.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 07th November, 2020
depicts a feeble trough of Low over southeast & adjoining east-central AS on 7th & 8th,
weakening on 9th, a fresh trough of Low over south & adjoining central BoB on 9th & 10th, over
southwest & adjoining west-central BoB on 11th, over southwest & adjoining west-central BoB
off Tamil Nadu – Andhra Pradesh coasts on 12th, its westward movement and another fresh
trough of Low over Andaman Sea on 13th, a Low Pressure Area (LPA) over north Andaman
Sea & neighbourhood on14th November.
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IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 07th November, 2020
indicate similar features as that of deterministic GFS.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 07th November, is indicating a trough of Low
over south & adjoining central BoB and another one over Comorin – Maldives area on 9th and
extended Lows over southwest BoB and over Lakshadweep area on 10th.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 07th November depicts a trough of
Low over equatorial Indian Ocean and adjoining south BoB on 9th, over south and adjoining
central BoB with an embedded LPA over south BoB on 10th, over southwest and adjoining westcentral BoB with the embedded LPA over southwest BoB on 11th, over southwest & adjoining
west-central BoB off Tamil Nadu – south Andhra Pradesh coasts with the embedded LPA over
southwest BoB on 12th, its westward movement, but the LPA becoming less marked on 13th and
re-appearance as a trough of Low over southeast & adjoining east-central AS off Kerala –
Karnataka coasts on 14th.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 07th November does not
show any fresh development during its forecast period. But it indicates consistent strengthening
of northeasterlies over Andaman Sea and south BoB upto 10th November.
NEPS Model: NEPS model guidance based on 0000 UTC of 07th November shows nearly the
similar pattern as that of the deterministic NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 07th November depicts a trough of
Low over east equatorial Indian Ocean and adjoining south BoB on 9th, over south and adjoining
west-central BoB and another over southeast AS on 10th, over southwest and adjoining westcentral BoB off north Tamil Nadu coast and persistence of the one over southeast AS on 11th
and weakening on 12th. A fresh trough of Low is predicted over south BoB on 13th and its
amplification over the same region on 14th.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 07th November,
2020 indicate a trough of Low over southeast & adjoining east-central BoB on 9th, over south &
adjoining central BoB on 10th November, over southwest BoB off Sri Lanka coast to west-central
BoB on 11th, as extending from southwest BoB off Sri Lanka – Tamil Nadu coast to west-central
BoB with an embedded LPA over southwest BoB on 12th, from southwest BoB off Sri Lanka –
Tamil Nadu coast to west-central BoB off north Andhra Pradesh coast, but the embedded LPA
becoming less marked on 13th November and persistence of the trough of Low on 14th.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 07th
November, 2020 indicates very small areas of potential zone over southwest BoB off north Sri
Lanka coast on 12th and over equatorial Indian Ocean to the southwest of Sri Lanka on 13th.
Summary and Conclusion:
None of the numerical model examined indicates fresh cyclogenesis (formation of Depression
and above intensity Low pressure systems) over the north Indian Ocean for next one week.
Most of the models indicate likely strengthening of northeasterly winds over Andaman Sea,
south Bay of Bengal and adjoining central Bay of Bengal from 9 th along with the westward
propagation of a series of troughs in the equatorial easterly wave to emerge into south
Andaman Sea from Gulf of Siam / Tenasserim coast starting from 9th November and the
chances of amplification / intensification of a trough over central parts of BoB during 10 th – 13th
November. Its westward propagation on 14th November could also see fresh trough in easterlies
forming over the Andaman Sea & adjoining central & south BoB on the same day.
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It may be concluded that there could be a series of troughs in the easterlies forming over south
Andaman Sea and south BoB from 9th November and a trough could get amplified / intensified
over central parts of Bay of Bengal and move towards southwest & west-central Bay of Bengal
off Tamil Nadu – Andhra Pradesh coasts during 10th – 13th November. Also a fresh trough of
Low could form over the Andaman Sea & adjoining central & south BoB on 14th November.
Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained: (i) on the probable strengthening of northeasterlies over Andaman
Sea, south Bay of Bengal and adjoining central Bay of Bengal from 9th November and (ii) the
formation of a series of trough in easterlies over central parts of the Bay of Bengal on 9th and its
amplification & movement towards southwest & west-central Bay of Bengal off Tamil Nadu –
Andhra Pradesh coasts during 10th – 13th November followed by another one over Andaman
Sea and adjoining Bay of Bengal on 14th November.
No IOP suggested during the forecast period.
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FDP (Cyclone) NOC Report Dated 08th November, 2020
Time of Issue: 1200 UTC

Synoptic features:
 Yesterday’s cyclonic circulation over Equatorial Indian Ocean & adjoining south Andaman
Sea, persisted there extending upto 1.5 km above mean sea level

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-31°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (160-180 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
As per the TCHP forecasts based on 07th November initial conditions from the NCMRWF Global
coupled Forecast System (NCUM-NEMO), the TCHP values could be >50 kJ/cm2 over major
parts of the BoB and some parts of the south AS during next 15 days. Higher values (75-100
kJ/cm2) are forecast over north BoB, equatorial IO and adjoining areas of south BoB & south
AS.
Relative Vorticity:
Feeble Positive relative vorticity (20-30 X10-6s-1) prevails over south BoB, Andaman Sea &
adjoining equatorial Indian Ocean. It extends upto 700 hPa.
Positive vorticity of around 20-30 X10-6s-1 prevails over northwest & central AS. Also, its vertical
extension is less than 700 hPa.
Low level Convergence:
An area of positive convergence zone (05 -10x 10-5s-1) prevails over Gulf of Mannar, Comorin
area, Sri Lanka and adjoining southwest BoB.
An area of positive convergence zone (05 x 10-5s-1) prevails over equatorial Indian Ocean and
adjoining southeast AS.
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Upper level Divergence:
Areas of positive divergence zone (05 x 10-5s-1) prevails over east-central BoB and (05 – 10 x
10-5s-1) over Comorin area and adjoining Sri Lanka.
An elongated area of positive divergence zone (05 - 10 x 10-5s-1) prevails over southeast &
adjoining southwest AS and equatorial Indian Ocean to the south of southeast AS.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (05-20 kts) over Andaman Sea, South &
adjoining central BoB and high (25-30 kts) over north BoB.
The VWS is low to moderate (05-20 kts) over equatorial Indian Ocean, south & central AS and
High (25-40 knots) over north AS.
Wind Shear Tendency:
Increasing wind shear tendency is seen over narrow belt of northwest & adjoining west-central
BoB. Decreasing wind shear tendency is seen over equatorial Indian Ocean, south & adjoining
central BoB.
Decreasing wind shear tendency is seen over northwest & adjoining central AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 17°N across the BoB & along 09°N (owing
to the presence of mid-latitude westerlies far south as 10ºN over the Arabian Sea).

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over southwest BoB off Tamil Nadu coast and also over
the northern parts of southeast & adjoining east-central BoB. Scattered low & medium clouds
with embedded moderate to intense convection lay over southeast BoB, south Andaman Sea
and Tenasserim coast.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over extreme southwest AS. Scattered low & medium
clouds with embedded moderate to intense convection lay over southeast AS
M.J.O. Index:
MJO index is in Phase 8 wit h amplitude sli gh t l y more than 1 . As per the latest projections, it
is likely to move into Phase-1 retaining the current amplitude by 13th November and further into
Phase-2 b y1 8 t h November.
Storms and Depression over South China Sea/ South Indian Ocean:
No system prevails over these regions.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 08th November, 2020
depicts a feeble trough of Low over southeast BoB & adjoining Andaman Sea on 9th, trough of
Low from equatorial Indian Ocean to the south of Sri Lanka to southwest BoB on 10th, a Low
Pressure Area (LPA) over equatorial Indian Ocean & adjoining southwest BoB off south Sri
Lanka coast on 11th, weakening of the LPA into a trough of Low over southwest BoB off Tamil
Nadu coast on 12th, its westward movement over to southeast AS off Kerala – Karnataka coasts
on 13th, appearance of a fresh trough of Low from equatorial Indian Ocean to the south of Sri
Lanka to southeast BoB on 14th, over southwest BoB off Tamil Nadu coast and another over
southeast AS on 15th.
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IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 08th November, 2020
indicate similar features as that of deterministic GFS.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 08th November, is indicating an extended Low
over souteast Bob and adjoining south Andaman Sea on 8 th, trough of Low over south &
adjoining central BoB and another one over southeast AS off Kerala – Karnataka coasts on 9th,
over southwest & adjoining west-central BoB and over southeast AS and adjoining
Lakshadweep area on 10th and as extended Lows over southwest BoB off Tamil Nadu coast
and over southeast AS & adjoining Lakshadweep area on 11th.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 08th November depicts a trough of
Low over equatorial Indian Ocean and adjoining south BoB on 9th, over south and adjoining
central BoB with an embedded LPA over south BoB on 10th, over southwest and adjoining westcentral BoB with the embedded LPA over southwest BoB & also another LPA over equatorial
Indian Ocean to the south of Sri Lanka on 11th, weakens and seen as a trough of Low over
southwest & adjoining west-central BoB off Tamil Nadu – south Andhra Pradesh coasts on 12th,
its persistence, with another trough of Low appearing over southeast BoB off Kerala –
Karnataka coasts on 13th , weakening of both the systems on 14th and a fresh trough of Low
over southwest Bob off Tamil Nadu – Sri Lanka coasts on 15th.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 08th November indicates
consistent strengthening of northeasterlies over Andaman Sea and south BoB upto 11th
November. It also indicates a trough of Low over south & adjoining central BoB on 10th and over
southwest & adjoining west-central BoB on 11th.
NEPS Model: NEPS model guidance based on 0000 UTC of 08th November shows nearly the
similar pattern as that of the deterministic NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 08th November depicts a trough of
Low over equatorial Indian Ocean and adjoining south BoB on 9th, over south and adjoining
central BoB and another over southeast AS off Kerala – Karnataka coasts on 10th, over
southwest and adjoining west-central BoB off Tamil Nadu – south Andhra Pradesh coasts
coast and weakening of the one over southeast AS on 11th , over southwest BoB off Tamil Nadu
coast and a fresh one over south Andaman Sea on 12th, weakening of the one over southwest
BoB and the other one over southwest BoB on 13th, over southwest & adjoining west-central
BoB on 14th its persistence and formation of another trough of Low over Andaman Sea on 15th.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 08th November,
2020 indicate a trough of Low over southeast & adjoining east-central BoB on 9th, from
equatorial Indian Ocean off south Sri Lanka coast to east-central BoB on 10th, equatorial Indian
Ocean & Comorin area to southwest BoB on 11th, as an LPA over equatorial Indian Ocean to
the south of Comorin area on 12th, weakening on 13th, fresh trough of Lows over south &
adjoining central BoB and over southeast As off Kerala – Karnataka coasts on 14th and over
southwest BoB off Tamil Nadu coast and persistence of the one over the southeast AS on 15th.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 08th
November, 2020 does not indicate any potential zone over the north Indian Ocean during the
forecast period.
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Summary and Conclusion:
None of the numerical model examined indicates fresh cyclogenesis (formation of Depression
and above intensity Low pressure systems) over the north Indian Ocean for next one week.
Most of the models indicate likely strengthening of northeasterly winds over Andaman Sea,
south Bay of Bengal and adjoining central Bay of Bengal from 9th along with the westward
propagation of a series of troughs in the equatorial easterly wave to emerge into south
Andaman Sea from Gulf of Siam / Tenasserim coast starting from 9th November and the
chances of amplification / intensification of a trough over central parts of BoB during 10 th – 13th
November. Its westward propagation on 14th November could also see fresh troughs in
easterlies forming over the Andaman Sea & adjoining central & south BoB on the same day.
It may be concluded that there could be a series of troughs in the easterlies forming over south
Andaman Sea and south BoB from 9th November and a trough could get amplified / intensified
over central parts of Bay of Bengal and move towards southwest & west-central Bay of Bengal
off Tamil Nadu – Andhra Pradesh coasts during 10th – 13th November. Also a fresh trough of
Low could form over the Andaman Sea & adjoining central & south BoB on 14th November and
move westwards on 15th.
Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained: (i) on the probable strengthening of northeasterlies over Andaman
Sea, south Bay of Bengal and adjoining central Bay of Bengal from 9th November and (ii) the
formation of a series of trough in easterlies over central parts of the Bay of Bengal on 9th and its
amplification & movement towards southwest & west-central Bay of Bengal off Tamil Nadu –
Andhra Pradesh coasts during 10th – 13th November followed by another one over Andaman
Sea and adjoining Bay of Bengal on 14th & 15th November.
No IOP suggested during the forecast period.

4

Annexure-I

5

6

7

8

9

10

11

12

13

Ministry of Earth Sciences
India Meteorological Department
Cyclone Warning Division, New Delhi

FDP (Cyclone) NOC Report Dated 09th November, 2020
Time of Issue: 1200 UTC

Synoptic features:
 A trough of Low at mean sea level lay over south Bay of Bengal (BoB) and adjoining central
BoB at 0300 UTC.
 Yesterday’s cyclonic circulation over Equatorial Indian Ocean & adjoining south Andaman
Sea lay over southeast BoB and adjoining south Andaman Sea, extending upto 1.5 km above
mean sea level.
 Another cyclonic circulation lay over southwest BoB and adjoining Equatorial Indian Ocean off
south Sri Lanka coast, extending upto 0.9 km above mean sea level.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-31°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (160-180 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
As per the TCHP forecasts based on 08th November initial conditions from the NCMRWF Global
coupled Forecast System (NCUM-NEMO), the TCHP values could be >50 kJ/cm2 over major
parts of the BoB and some parts of the south AS during next 15 days. Higher values (75-100
kJ/cm2) are forecast over north BoB, equatorial IO and adjoining areas of south BoB & south
AS.
Relative Vorticity:
Feeble Positive relative vorticity (20-30 X10-6s-1) prevails over south BoB, Andaman Sea &
adjoining equatorial Indian Ocean. It extends upto 700 hPa.
Positive vorticity of around 10-20 X10-6s-1 prevails over northwest & central AS. Also, its vertical
extension is less than 700 hPa.
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Low level Convergence:
An area of positive convergence zone (05 -10x 10-5s-1) prevails over Gulf of Mannar, Comorin
area, Sri Lanka and adjoining southwest BoB and another small area over east-central BoB.
An area of positive convergence zone (05 x 10-5s-1) prevails over equatorial Indian Ocean and
adjoining southeast AS.
Upper level Divergence:
Areas of positive divergence zone (05 – 10 x 10-5s-1) prevails over east-central BoB and
adjoining northeast BoB.
An elongated area of positive divergence zone (10 - 20 x 10-5s-1) prevails over southeast &
adjoining southwest AS and equatorial Indian Ocean to the south of southeast AS.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (05-20 kts) over Andaman Sea, South &
adjoining central BoB and high (25-30 kts) over north BoB.
The VWS is low to moderate (05-20 kts) over equatorial Indian Ocean, south & central AS and
High (25-40 knots) over north AS.
Wind Shear Tendency:
Increasing wind shear tendency is seen over narrow belt of northwest & adjoining west-central
BoB. Decreasing wind shear tendency is seen over equatorial Indian Ocean, south & adjoining
central BoB.
Decreasing wind shear tendency is seen over northwest & adjoining central AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 15°N across the BoB & along 11°N (A
change over in the circulation regime is noticed over the AS with tropical easterlies expanding
northward upto southern parts of central Arabian Sea).

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over east-central and south BoB. Scattered low &
medium clouds with embedded moderate to intense convection lay over west-central BoB and
Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over south AS.
M.J.O. Index:
MJO index is in Phase 8 wit h amplitude sli gh t l y more than 1 . As per the latest projections, it
is likely to move into Phase-1 retaining the current amplitude by 13th November and further into
Phase-2 b y1 8 t h November.
Storms and Depression over South China Sea/ South Indian Ocean:
Tropical Storm (ETAU) lay over south China Sea centred near Lat. 12.8ºN / Long. 111.9ºE.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 09th November, 2020
depicts a trough of Low over south BoB & adjoining central BoB on 9th, trough of Low from
equatorial Indian Ocean to the south of Sri Lanka to southwest BoB on 10th, equatorial Indian
Ocean to the outh of Comorin area to southwest BoB off Tamil Nadu coast on 11th, from
equatorial Indian Ocean to the south of Sri Lanka to southwest BoB off Tamil Nadu coast and
another trough of Low over southeast Arabian Sea (AS) off Kerala coast on 12 th, weakening of
the trough of Low over southwest BoB off Tamil Nadu coast and persistence of the one over
southeast AS during 13th -16th. Appearance of a fresh trough of Low over southwest BoB off
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Tamil Nadu coast on 14th and its persistence over the region on 15th followed by weakening on
16th November is also indicated by this model.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 09th November, 2020
indicate similar features as that of deterministic GFS.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 09th November, is indicating a trough of Low
over southeast & adjoining east-central BoB on 9th, over south & adjoining central BoB on 10th,
a Low Pressure Area (LPA) over southwest BoB embedded in the trough of Low from southwest
to west-central BoB on 11th and as an LPA over southwest BoB off Tamil Nadu - north Sri
Lanka coasts on 12th.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 09th November depicts a trough of
Low over equatorial Indian Ocean and adjoining south BoB on 9th, from equatorial Indian Ocean
to the south of Sri Lanka to west-central BoB across southwest BoB on 10th,an LPA is shown to
be lying over southwest BoB off Tamil Nadu coast embedded in the above trough on 11 th, the
LPA weakens while the trough of Low persisting over southwest boB off Tamil Nadu coast on
12th, it shifts westwards to southeast & adjoining east-central AS off Kerala- Karnataka coasts
on 13th & persists there on 14th & 15th and as an LPA over southeast AS on 16 th. It also
indicates a fresh trough of low over southwest BoB off Tamil Nadu coast on 15 th & 16th.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 09th November indicates
strong northeasterlies over Andaman Sea and south BoB during 9th - 12th November. It also
indicates a trough in low level easterlies over south & adjoining central BoB on 10th and over
southwest & adjoining west-central BoB on 11th and weakening on 12th.
NEPS Model: NEPS model guidance based on 0000 UTC of 09th November shows nearly the
similar pattern as that of the deterministic NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 09th November depicts a trough of
Low from equatorial Indian Ocean to south BoB on 9th, south to central BoB and another over
southeast & adjoining east-central AS off Kerala – Karnataka coasts on 10th, over southwest
and adjoining west-central BoB off Tamil Nadu coast and persistence of the one over southeast
AS on 11th, weakening of the one over southwest BoB and persistence of the other one over
southeast AS off Kerala coast on 12th& 13th. This too weakens on 14th. At same time, a fresh
trough of Low is indicate over southeast & adjoining east-central BoB on 14th, over south &
adjoining central BoB on 15th and over southwest & adjoining west-central BoB off Tamil Nadu Andhra Pradesh coasts on 16th.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 09th November,
2020 depicts a trough of Low over south BoB & adjoining central BoB on 9 th, trough of Low from
equatorial Indian Ocean to the south of Sri Lanka to southwest BoB on 10 th, equatorial Indian
Ocean to the south of Comorin area to southwest BoB off Tamil Nadu coast on 11th, gets
subdued, confined to the near equatorial belt, with a fresh trough of Low from southwest to
west-central BoB on 12th, its weakening and appearance of a trough of Low from equatorial
Indian Ocean to Maldives – Comorin areas on 13th, a fresh one over southwest BoB and the
other from Maldives area to east-central AS off Kerala – Karnataka coasts on 14th, its
persistence on 15th and weakening on 16th.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 09th
November, 2020 does not indicate any potential zone over the north Indian Ocean during the
forecast period.
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Summary and Conclusion:
None of the numerical model examined indicates fresh cyclogenesis (formation of Depression
and above intensity Low pressure systems) over the north Indian Ocean for next one week.
Most of the models indicate prevalence of strong northeasterly winds over Andaman Sea, south
Bay of Bengal and adjoining central Bay of Bengal during 9th – 13th, along with the westward
propagation of a series of troughs in the equatorial easterly wave to emerge into south
Andaman Sea from Gulf of Siam / Tenasserim coast starting from 9th November and the
chances of amplification / intensification of a trough over central parts of BoB during 10th – 13th
November. Its westward propagation on 14th November could also see fresh troughs in
easterlies forming over the Andaman Sea & adjoining central & south BoB on the same day.
It may be concluded that there could be a series of troughs in the easterlies forming over south
Andaman Sea and south BoB from today, the 9th November and a trough could get amplified /
intensified over central parts of Bay of Bengal and move towards southwest & west-central Bay
of Bengal off Tamil Nadu – Andhra Pradesh coasts during 10th – 13th November. Also a fresh
trough of Low could form over the Andaman Sea & adjoining central & south BoB on 14 th
November and move westwards on 15th and further over to the Arabian Sea on 16th.
Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained: (i) on the probable strengthening of northeasterlies over Andaman
Sea, south Bay of Bengal and adjoining central Bay of Bengal from today, the 9th November and
(ii) the formation of a series of trough in easterlies over central parts of the Bay of Bengal on 9th
and its amplification & movement towards southwest & west-central Bay of Bengal off Tamil
Nadu – Andhra Pradesh coasts during 10th – 13th November followed by another one over
Andaman Sea and adjoining Bay of Bengal on 14th & 15th November and its westward
propagation.
No IOP suggested during the forecast period.
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FDP (Cyclone) NOC Report Dated 10th November, 2020
Time of Issue: 1200 UTC

Synoptic features:
 Yesterday’s trough of Low at mean sea level over south Bay of Bengal (BoB) and adjoining
central BoB moved slightly westwards & lay over southwest & adjoining west-central BoB.
 Yesterday’s cyclonic circulation over southeast BoB and adjoining south Andaman Sea
became less marked today morning (0300 UTC).
 The other cyclonic circulation over southwest BoB and adjoining Equatorial Indian Ocean off
south Sri Lanka coast lay over equatorial Indian Ocean off south Sri Lanka coast, extending
upto 0.9 km above mean sea level.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-31°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (160-180 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
As per the TCHP forecasts based on 09th November initial conditions from the NCMRWF Global
coupled Forecast System (NCUM-NEMO), the TCHP values could be >50 kJ/cm2 over major
parts of the BoB and some parts of the south AS during next 15 days. Higher values (75-100
kJ/cm2) are forecast over north BoB, equatorial IO and adjoining areas of south BoB & south
AS.
Relative Vorticity:
Feeble Positive relative vorticity (20-40 X10-6s-1) prevails over southwest BoB.
extension is less than 700 hPa.

Its vertical

Positive vorticity of around 10-20 X10-6s-1 prevails over northwest & central AS. It increases
with height upto 700 hPa.
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Low level Convergence:
An area of positive convergence zone (05 x 10-5s-1) prevails over central BoB.
An area of positive convergence zone (05 x 10-5s-1) prevails over equatorial Indian Ocean and
adjoining southwest AS.
Upper level Divergence:
Areas of positive divergence zone (05 – 10 x 10-5s-1) prevails over southwest, parts of central
BoB and of northeast BoB.
A very small area of positive divergence zone (5 x 10-5s-1) prevails over equatorial Indian Ocean
& adjoining southwest AS.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (05-20 kts) over Andaman Sea, South &
central BoB and high (25-30 kts) over north BoB.
The VWS is low to moderate (05-20 kts) over equatorial Indian Ocean, south & central AS and
High (25-40 knots) over north AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over south BoB.
Decreasing wind shear tendency is seen over southwest AS & adjoining equatorial Indian
Ocean.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 14°N across the BoB & along 12°N.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
moderate to intense convection lay over central and south BoB and and south Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
moderate to intense convection lay over south AS.
M.J.O. Index:
MJO index is in Phase 8 wit h amplitude sli gh t l y more than 1 . As per the latest projections, it
is likely to move into Phase-1 retaining the current amplitude by 13th November and further into
Phase-2 b y1 8 t h November, with reduction in amplitude.
Storms and Depression over South China Sea/ South Indian Ocean:
Tropical Storm (ETAU) weakened after landfall and lay over south Vietnam & neighbourhood
centred near Lat. 12.8ºN / Long. 108.5ºE.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 10th November, 2020
depicts a trough of Low over southwest BoB & adjoining west-central BoB and another one over
southeast & adjoining east-central AS off Kerala – Karnataka coasts on 10th, trough of Low from
equatorial Indian Ocean to the south of Sri Lanka to southwest BoB off Tamil Nadu coast and
the other one over equatorial Indian Ocean and adjoining Maldives area on 11th, over southwest
BoB off Tamil Nadu coast, while the one over the Maldives area weakening on 12th,weakening
of the southwest BoB trough on 13th, fresh troughs over southwest BoB and over southeast AS
and adjoining Lakshadweep area on 14th, from Gulf of Mannar to southwest BoB off Tamil Nadu
coast on 15th and weakening on 16th. However the other trough of Low over southeast AS
persists over southeast & adjoining east-central AS off Kerala – Karnataka coasts upto 17th.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 10th November, 2020
indicate similar features as that of deterministic GFS.
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IMD-WRF
The WRF model forecasts based on 0000 UTC of 10th November, is indicating a trough of Low
over southwest & adjoining west-central BoB and another over southeast & adjoining eastcentral AS off Kerala – Karnataka coasts on 10th, over southwest BoB off Tamil Nadu coast and
the other over southeast AS off Kerala coast on 11th and from Gulf of Mannar to southwest BoB
off Tamil Nadu coast and the other one over southeast & adjoining east-central AS off Kerala –
Karnataka coast on 12th & 13th.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 10th November depicts a trough of
Low over southwest and adjoining west-central BoB on 10th, from equatorial Indian Ocean to the
south of Sri Lanka to southwest BoB off Tamil Nadu coast on 11th, weakening on 12th, over
southeast & adjoining east-central AS off Kerala- Karnataka coasts on 13th, persists over
southeast AS and adjoining Lakshadweep area on 14th & 15th and westward movement with
reduction in amplitude on 16th & as a Low Pressure area (LPA) over southwest AS on 17th.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 10th November indicates
strong northeasterlies over Andaman Sea and south BoB upto 13th November. It also indicates
a trough in low level easterlies over south & adjoining central BoB on 10th and over southwest &
adjoining west-central BoB on 11th and weakening on 12th.
NEPS Model: NEPS model guidance based on 0000 UTC of 10th November shows nearly the
similar pattern as that of the deterministic NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 10th November depicts a trough of
Low from south to central BoB and another one over southeast & adjoining east-central AS off
Kerala – Karnataka coast on 10th, southwest to west-central BoB off Tamil Nadu – Andhra
Pradesh coasts and the other one persisting over southeast & adjoining east-central AS off
Kerala – Karnataka coasts on 11th, from Comorin area to southwest BoB off south Tamil Nadu
coast and persistence of the one over southeast AS on 12th, weakening of the one over
southwest BoB and persistence of the other one over southeast AS off Kerala coast on 13th&
14th. This too weakens on 15th. At same time, a fresh trough of Low is indicated over Andaman
Sea on 15th, over south Andaman Sea on 16th and over equatorial Indian Ocean & adjoining
southwest BoB off Sri Lanka coast on 17th.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 10th November,
2020 depicts a trough of Low over southwest BoB off Tamil Nadu coast on 11th, trough of Low
from equatorial Indian Ocean to the south of Sri Lanka to southwest BoB off Tamil Nadu coast
on 12th, westward movement & weakening on 13th, formation of a fresh trough of Low over
south & adjoining central BoB on 14th, over southwest BoB off Tamil Nadu coast on 15th, over
southwest BoB off south Tamil Nadu coast on 16th & 17th. Another trough of Low is predicted
over southeast & adjoining east-central AS on 14th and its persistence on 15th & 16th formation
of an LPA over equatorial Indian Ocean and adjoining Maldives area on 17th.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 10th
November, 2020 does not indicate any potential zone over the north Indian Ocean during the
forecast period.
Summary and Conclusion:
None of the numerical model examined indicates fresh cyclogenesis (formation of Depression
and above intensity Low pressure systems) over the north Indian Ocean for next one week.
Most of the models indicate prevalence of strong northeasterly winds over Andaman Sea, south
Bay of Bengal and adjoining central Bay of Bengal during 9th – 13th, along with the westward
propagation of a series of troughs in the equatorial easterly wave to emerge into south
Andaman Sea from Gulf of Siam / Tenasserim coast during the forecast period.
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It may be concluded that there could be a series of troughs in the easterlies forming over south
Andaman Sea and south BoB during the period 10th – 17th November and a trough could get
amplified / intensified over central parts of Bay of Bengal and move towards southwest & westcentral Bay of Bengal off Tamil Nadu – Andhra Pradesh coasts during 10th – 13th November.
Also a fresh trough of Low could form over the Andaman Sea & adjoining central & south BoB
on 14th November and move westwards on 15th and further over to the Arabian Sea on 16 th &
17th.
Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained: (i) on the probable strengthening of northeasterlies over Andaman
Sea, south Bay of Bengal and adjoining central Bay of Bengal during 10th – 13th November and
(ii) the formation of a series of trough in easterlies over lower latitudes of the Bay of Bengal
during 10th – 17th November and their westward propagation.(iii) near equatorial belt of the
Arabian Sea from Maldives area to Somalia coast could witness organised convection
developing during 15th – 17th November.
No IOP suggested during the forecast period.
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FDP (Cyclone) NOC Report Dated 11th November, 2020
Time of Issue: 1200 UTC

Synoptic features:
 Yesterday’s trough of Low at mean sea level over southwest & adjoining west-central Bay of
Bengal (BoB) further moved slightly westwards & ran from southwest BoB off Sri Lanka coast
to west- central BoB off north Andhra Pradesh coast, extending upto 1.5 km above mean sea
level.
 Yesterday’s cyclonic circulation over equatorial Indian Ocean off south Sri Lanka coast
persisted there extending upto 3.1 km above mean sea level.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-31°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (160-180 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
As per the TCHP forecasts based on 10th November initial conditions from the NCMRWF Global
coupled Forecast System (NCUM-NEMO), the TCHP values could be >50 kJ/cm2 over major
parts of the BoB and some parts of the south AS during next 15 days. Higher values (75-100
kJ/cm2) are forecast over north BoB, equatorial IO and adjoining areas of south BoB & south
AS.
Relative Vorticity:
Positive relative vorticity (30-40 X10-6s-1) prevails over southwest BoB off Tamil Nadu coast. It
extends upto 700 hPa.
Positive vorticity of around 10-20 X10-6s-1 prevails over northwest & central Arabian Sea (AS). It
increases with height upto 700 hPa.
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Low level Convergence:
An area of positive convergence zone (05 -10 x 10-5s-1) prevails over equatorial Indian Ocean
and adjoining southwest BoB and 05 x 10-5s-1 over west-central BoB and in isolated pockets
over Andaman Sea.
An area of positive convergence zone (05 x 10-5s-1) prevails over equatorial Indian Ocean and
adjoining central parts of south AS.
Upper level Divergence:
Areas of positive divergence zone (05 – 10 x 10-5s-1) prevails over west-central BoB off Andhra
Pradesh coast.
A very small area of positive divergence zone (5 x 10-5s-1) prevails over equatorial Indian Ocean
& adjoining southwest AS.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (05-20 kts) over Andaman Sea, South &
central BoB and high (25-40 kts) over north BoB.
The VWS is low to moderate (05-20 kts) over equatorial Indian Ocean, south & central AS and
High (25-50 knots) over north AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over north & west-central BoB.
Decreasing wind shear tendency is seen over central AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 14°N across the BoB & along 18°N.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
moderate to intense convection lay over west-central and adjoining east-central & southwest
BoB and scattered low & medium clouds with embedded isolated weak to moderate convection
lay over southeast BoB and south Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
moderate to intense convection lay over south AS, to the south of Lat. 10ºN and over Comorin
area and adjoining Gulf of Mannar.
M.J.O. Index:
MJO index is in Phase 8 wit h amplitude sli gh t l y more than 1 . As per the latest projections, it
is likely to move into Phase-1 retaining the current amplitude by 13th November and further into
Phase-2 d u rin g 1 6 t h – 2 4 t h November, with reduction in amplitude.
Storms and Depression over South China Sea/ South Indian Ocean:
Typhoon (VAMCO) lay over south Philippine Sea & neighbourhood, centred near Lat. 14.4ºN /
Long. 123.3ºE, with intensity T4.0 / 4.5 at 0900 UTC.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 11th November, 2020
depicts a trough of Low from equatorial Indian Ocean to the south of Sri Lanka to west-central
BoB off Andhra Pradesh coast and another one over southeast and adjoining east-central AS
off Kerala- Karnataka coasts on 11th, over southwest BoB off Tamil Nadu coast, while the one
over the AS persisting on 12th,westward movement & weakening of the southwest BoB trough
on 13th, fresh troughs over south BoB and persistence of the one over southeast AS and
adjoining Lakshadweep area on 14th, over southwest BoB off Tamil Nadu coast on 15th and
weakening on 16th. However the other trough of Low over southeast AS persists over southeast
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& adjoining east-central AS off Kerala – Karnataka coasts upto 16th. Its westward movement
over to south AS is predicted for 18th.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 11th November, 2020
indicate similar features as that of deterministic GFS.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 11th November, is indicating a trough of Low
over southwest & adjoining west-central BoB and a Low Pressure Area (LPA) over east-central
AS off south Maharashtra coast on 11th, weakening of both the systems on 12th , a fresh trough
of Low from Sri Lanka to southwest BoB off Tamil Nadu coast and another one over southeast
& adjoining east-central AS off Kerala – Karnataka coasts on 13th & slight westward movement
of both the troughs on 14th.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 11th November depicts a trough of
Low from Comorin area to southwest BoB off Tamil Nadu coast on 11th, its weakening on 12th,
a fresh trough of Low over southwest BoB off Sri Lanka coast and another over southeast AS
and adjoining Lakshadweep area on 14th, over southwest Bob off Si Lanka – Tamil Nadu
coasts and persistence of the one over the AS on 15 th, westward movement over to southeast &
adjoining east-central AS on 16th, over equatorial Indian Ocean and adjoining south AS on 17 th
and over southwest AS on 18th. It is not predicting the formation of LPA over southwest AS on
17th, unlike yesterday’s model run.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 11th November indicates
strong northeasterlies over Andaman Sea and south BoB upto 13th November. It also indicates
a trough in low level easterlies over over southwest & adjoining west-central BoB off Tamil Nadu
– Andhra Pradesh coasts on 11th, weakening on 12th and a fresh trough over southwest BoB on
14th.
NEPS Model: NEPS model guidance based on 0000 UTC of 11th November shows nearly the
similar pattern as that of the deterministic NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 11th November depicts a trough of
Low from southwest to west-central BoB off Tamil Nadu – Andhra Pradesh coasts and another
one over southeast to east-central AS off Kerala – Karnataka- Goa - Maharashtra coasts on
11th, weakening of the mplitide of both the systems on 12 th, fresh trough of Low over Andaman
Sea on 13th, westward movement and amplification of the trough from southeast to eastcentral
AS off Kerala – Karnataka- Goa - Maharashtra coasts on 14th and its persistence upto 18th. A
fresh trough of Low is indicated over southwest & adjoining west-central BoB off Tamil Nadu –
south Andhra Pradesh coasts and its persistence during 15th – 17th and weakening on 18th.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 11th November,
2020 depicts a trough of Low over equatorial Indian Ocean to the south of Sri Lanka on 12th,
over Comorin area on 13th, over southeast & adjoining east-centrl AS off Kerala – Karnataka –
Goa coasts and a fresh one over southeast & adjoining east-central BoB on 14th , persistence of
the one over the AS and westward movement of the one over the BoB on 15th, persistence of
the trough over the Arabian Sea and its amplification during 16th – 18th, while weakening of the
trogh over the BoB is indicated from 16th.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 11th
November, 2020 indicates a very small area of potential zone over southwest & adjoining
equatorial Indian Ocean on 11th, over Comorin area on 14th, over equatorial Indian Ocean to the
south of Maldives area on 16th and over southwest BoB and adjoining north Sri Lanka coast on
18th.
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Summary and Conclusion:
None of the numerical model examined indicates fresh cyclogenesis (formation of Depression
and above intensity Low pressure systems) over the north Indian Ocean for next one week.
Most of the models indicate prevalence of strong northeasterly winds over Andaman Sea, south
Bay of Bengal and adjoining central Bay of Bengal upto 13th, along with the westward
propagation of a series of troughs in the equatorial easterly wave to emerge into south
Andaman Sea from Gulf of Siam / Tenasserim coast during the forecast period.
It may be concluded that there could be a series of troughs in the easterlies forming over south
Andaman Sea and south BoB during the period 11th – 18th November and the trough which is
seen amplified / intensified over southwest & west-central Bay of Bengal off Tamil Nadu –
Andhra Pradesh coasts could persist there during next 24 hours and weaken from 13th
November. Also a fresh trough of Low could form over the Andaman Sea & adjoining central &
south BoB on 14th November and move westwards on 15th and further over to the Arabian Sea
during 16th - 18th.
Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained: (i) on the probable strengthening of northeasterlies over Andaman
Sea, south Bay of Bengal and adjoining central Bay of Bengal upto 13th November (ii) the
formation of a series of trough in easterlies over lower latitudes of the Bay of Bengal during 11th
– 18th November and their westward propagation and (iii) near equatorial belt of the Arabian
Sea from Maldives area to Somalia coast which could witness organised convection developing
during 15th – 18th November.
No IOP suggested during the forecast period.
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FDP (Cyclone) NOC Report Dated 12th November, 2020
Time of Issue: 1200 UTC

Synoptic features:
 Yesterday’s trough of Low at mean sea level over from southwest Bay of Bengal (BoB) off Sri
Lanka coast to west- central BoB off north Andhra Pradesh coast ran from south Sri Lanka to
southwest BoB off north Tamil Nadu coast, extending upto 1.5 km above mean sea level.
 Yesterday’s cyclonic circulation over equatorial Indian Ocean off south Sri Lanka coast lay
over south Sri Lanka & neighbourhood, extending upto 1.5 km above mean sea level.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-31°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (160-180 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
As per the TCHP forecasts based on 11th November initial conditions from the NCMRWF Global
coupled Forecast System (NCUM-NEMO), the TCHP values could be >50 kJ/cm2 over major
parts of the BoB and some parts of the south AS during next 15 days. Higher values (75-100
kJ/cm2) are forecast over north BoB, equatorial IO and adjoining areas of south BoB & south
AS.
Relative Vorticity:
Positive relative vorticity (30-40 X10-6s-1) prevails over south Andaman Sea and Tenasserim
coast. It extends upto 700 hPa.
Positive vorticity of around 10-20 X10-6s-1 prevails over northwest & central Arabian Sea (AS). It
increases with height upto 700 hPa.
Low level Convergence:
An area of positive convergence zone (05 -10 x 10-5s-1) prevails over equatorial Indian Ocean
and adjoining southwest BoB and 05 x 10-5s-1 over west-central BoB and in isolated pockets
over Andaman Sea.
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An area of positive convergence zone (05 x 10-5s-1) prevails over equatorial Indian Ocean and
adjoining central parts of south AS.
Upper level Divergence:
Areas of positive divergence zone (05 – 10 x 10-5s-1) prevails over equatorial Indian Ocean and
adjoining Comorin area.
A very small area of positive divergence zone (5 x 10-5s-1) prevails over east-central AS.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (05-20 kts) over Andaman Sea, South &
central BoB and high (25-40 kts) over north BoB.
The VWS is low to moderate (05-20 kts) over equatorial Indian Ocean, south & central AS and
High (25-50 knots) over north AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over north & west-central BoB.
Decreasing wind shear tendency is seen over central AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 16°N across the BoB & along 17°N across
the AS..

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over west-central BoB off Andhra Pradesh coast.
Scattered low & medium clouds with embedded moderate to intense convection lay over
northwest & south BoB and south Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over south AS. Scattered low & medium clouds with
embedded weak to moderate convection lay over east-central AS.
M.J.O. Index:
MJO index is in Phase 1 wit h amplitude sli gh t l y more than 1 . As per the latest projections, it
is likely to move into Phase-2 retaining the current amplitude by 15th November and remain in
Phase-2 with gradual reduction in amplitude, during the subsequent 10 days.
Storms and Depression over South China Sea/ South Indian Ocean:
Typhoon (VAMCO) lay over south China Sea, centred near Lat. 15.4ºN / Long. 118.0ºE, with
intensity T4.0 / 4.5 at 0900 UTC.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 12th November, 2020
depicts a trough of Low from Sri Lanka to southwest BoB off Tamil Nadu coast and another one
over southeast AS off Kerala coast on 12th, over southwest BoB off Tamil Nadu coast, while the
one over the AS over southeast & adjoining east-central AS off Kerala – Karnataka coasts on
13th,westward movement & weakening of the southwest BoB trough on 14th, fresh troughs over
south BoB and persistence of the one over southeast AS and adjoining Lakshadweep area on
14th, over southwest BoB off Tamil Nadu coast on 15th and weakening on 16th. However the
other trough of Low over southeast AS persists over southeast & adjoining east-central AS off
Kerala – Karnataka coasts upto 15th. Its westward movement over to south AS is predicted for
18th and weakening on 19th.
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IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 12th November, 2020
indicate similar features as that of deterministic GFS.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 12th November, is indicating a trough of Low
from Sri Lanka to southwest BoB off Tamil Nadu coast on 12th, its westward movement over to
southeast & adjoining east-central BoB off Kerala- Karnataka coasts on 13th, persistence on 14th
and over Maldives – Lakshadweep area & adjoining southeast AS on 15th. A fresh trough of low
is predicted over equatorial Indian Ocean and adjoining southwest BoB off Sri Lanka coast on
15th.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 12th November depicts a trough of
Low from equatorial Indian Ocean to southwest BoB on 14th, over southwest BoB off Tamil
Nadu coast and another over southeast AS off Kerala coast on 15th, weakening of the one over
southwest BoB and westward movement of the one over the AS over to south & adjoining
central AS by 19th.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 12th November indicates
strong northeasterlies over Andaman Sea and south BoB upto 15th November. It also indicates
a trough in low level easterlies from Sri Lanka to southwest BoB off Tamil Nadu coast on 12th,
its weakening on 13th, formation of a fresh trough in easterlies over south & adjoining central
BoB on 14th and from equatorial Indian Ocean to southwest BoB off Tamil Nadu coast on 15 th.
NEPS Model: NEPS model guidance based on 0000 UTC of 12th November shows nearly the
similar pattern as that of the deterministic NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 12th November depicts a trough of
Low from Sri Lanka to southwest BoB off Tamil Nadu coast, another over south Andaman Sea
and yet another one over southeast to east-central AS off Kerala – Karnataka- Goa Maharashtra coasts on 12th, weakening of the first one, westward movement of the second one
over to south Andaman Sea and adjoining southeast BoB and persistence of the one over the
AS o 13th, over south & adjoining central BoB and persistence over the AS on 14 th & 15th,
westward movement of the trough over the BoB upto southwest & adjoining west-central BoB
off Tamil Nadu coast by 18th and weakening on 19th, while the one over the AS persists over the
same region upto 18th, moves westwards and weakening on 19th.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 12th November,
2020 depicts a trough of Low over south & adjoining central BoB and another one over
southeast &adjoining east-central AS off Kerala – Karnataka – Goa coasts on 13th. It shows
gradual westward movement of the first one over to southwest BoB off Tamil Nadu coast by 17 th
and further westward movement over to the AS on 18th, where it is shown to merge with the
already persisting trough over southeast & adjoining east-central AS on 18th. A fresh trough of
Low s predicted over south Andaman Sea on 19th, while westward movement of the AS away
from the coast is indicated on 19th.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 12th
November, 2020 indicates a very small area of potential zone over equatorial Indian Ocean and
adjoining south Andaman Sea on 19th.
Summary and Conclusion:
None of the numerical model examined indicates fresh cyclogenesis (formation of Depression
and above intensity Low pressure systems) over the north Indian Ocean for next one week.
Most of the models indicate prevalence of strong northeasterly winds over Andaman Sea, south
Bay of Bengal and adjoining central Bay of Bengal upto 15th, along with the westward
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propagation of a series of troughs in the equatorial easterly wave to emerge into south
Andaman Sea from Gulf of Siam / Tenasserim coast during the forecast period.
It may be concluded that there could be a series of troughs in the easterlies forming over south
Andaman Sea and south BoB during the period 12th – 19th November. However, as the week
progresses, the organised convection could get confined to the equatorial belt owing to the
more pronounced equatorial wave activity over the southern Hemisphere.
Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained: (i) the formation of a series of trough in easterlies over lower
latitudes of the Bay of Bengal during 12th – 19th November and their westward propagation and
(ii) near equatorial belt of the Arabian Sea from Maldives area to Somalia coast which could
witness organised convection developing during 15th – 18th November.
No IOP suggested during the forecast period.
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FDP (Cyclone) NOC Report Dated 13th November, 2020
Time of Issue: 1200 UTC

Synoptic features:
❖ Yesterday’s trough of Low at mean sea level from south Sri Lanka to southwest BoB off north
Tamil Nadu coast lay over southwest Bay of Bengal (BoB) off Tamil Nadu coast.
❖ Yesterday’s cyclonic circulation over south Sri Lanka & neighbourhood lay over Comorin area
and neighbourhood extending upto 0.9 km above mean sea level. The trough runs in
easterlies from south Andaman Sea to eastcentral BoB extending upto 3.1 km above mean
sea level.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-31°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (160-180 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
As per the TCHP forecasts based on 13th November initial conditions from the NCMRWF Global
coupled Forecast System (NCUM-NEMO), the TCHP values could be >50 kJ/cm2 over major
parts of the BoB and some parts of the south AS during next 15 days. Higher values (75-100
kJ/cm2) are forecast over north BoB, equatorial IO and adjoining areas of south BoB & south
AS.
Relative Vorticity:
Positive relative vorticity (30-40 X10-6s-1) prevails over south Andaman Sea and Tenasserim
coast. It extends upto 500 hPa.
Positive vorticity of around 10-20 X10-6s-1 prevails over northeast & eastcentral Arabian Sea
(AS).
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Low level Convergence:
An area of positive convergence zone (05-10 x 10-5s-1) prevails over equatorial Indian Ocean
and adjoining southwest BoB and another positive zone (05 x 10-5s-1) lay over southwest BoB.
An area of positive convergence zone (05 x 10-5s-1) prevails over equatorial Indian Ocean and
adjoining central parts of south AS. Another area of positive convergence zone (10-20 x 10-5s-1)
prevails over southeast AS off Kerala coast.

Upper level Divergence:
An area of positive divergence zone (05x10-5s-1) prevails over southwest BoB and northwest
BoB each.
An area of positive divergence zone (5-20 x 10-5s-1) prevails over southeast AS, Comorin area
and adjoining southwest BoB off south Tamilnadu.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (05-20 kts) over Andaman Sea, South &
central BoB and high (25-40 kts) over north BoB.
The VWS is low to moderate (05-20 kts) over equatorial Indian Ocean, south & adjoining central
AS and high (25-50 knots) over north AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over north and southeast & adjoining eastcentral BoB.
Decreasing wind shear tendency is seen over Comorin area & adjoining southeast AS and
central parts of AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 16°N across the BoB & along 17°N across
the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over southwest BoB off Tamilnadu coast. Scattered low &
medium clouds with embedded moderate to intense convection lay over westcentral & rest parts
of south BoB and Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over southeast AS and Comorin area. Scattered low &
medium clouds with embedded moderate to intense convection lay over southwest AS.
M.J.O. Index:
MJO index is in Phase 1 with amplitude sli g h t ly more than 1 . As per the latest projections, it
is likely to move into Phase-2 retaining the current amplitude by 15th November and remain in
Phase-2 with gradual reduction in amplitude, during the subsequent 10 days.
Storms and Depression over South China Sea/ South Indian Ocean:
Typhoon (VAMCO) over south China Sea moved nearly westwards during past 24 hours and
near Lat. 15.5ºN / Long. 113.4ºE, with intensity T6.0 / 6.0 at 0900 UTC.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 13th November, 2020
depicts a trough of Low from Sri Lanka to southwest BoB off Tamil Nadu coast and another one
over southeast & adjoining east-central AS off Kerala - Karnataka coasts on 13th, its weakening
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and a fresh trough of Low over southeast & adjoining east-central BoB, and the persistence of
the one over the AS over southeast & adjoining east-central AS off Kerala – Karnataka coasts
on 14th,westward movement over to southwest BoB off Tamil Nadu coast on 15th, its
persistence over the same area upto 18th & weakening on 19th, and formation of a fresh trough
of Low over equatorial Indian Ocean and adjoining south BoB on 20 th. The other trough of Low
over southeast AS persists there upto 16th and moves westward over to southeast & adjoining
east-central AS on 17th, over equatorial Indian Ocean and adjoining southeast AS on 18th, as a
Low Pressure Area (LPA) over the same region on 19th and its westward movement &
weakening on 20th.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 13th November, 2020
indicate similar features as that of deterministic GFS.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 13th November, is indicating a trough of Low
from Sri Lanka to southwest BoB off Tamil Nadu coast and another one over southeast &
adjoining east-central BoB off Kerala – Karnataka – Goa coasts on 13th, westward movement of
the first one and formation of a fresh one over equatorial Indian Ocean and adjoining south BoB
on 14th and from Sri Lanka to southwest BoB off Tamil Nadu coast on 15th & 16th. The other
trough over southeast & adjoining east-central BoB off Kerala- Karnataka - Goa coasts persists
there on 14th and lay over southeast & adjoining east-central BoB off Kerala- Karnataka coasts
on 15th & 16th.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 13th November depicts a trough of
Low over southeast & adjoining east-central BoB off Kerala- Karnataka - Goa coasts on 13th,
over southeast AS and adjoining Lakshadweep area and a fresh trough of Low over equatorial
Indian Ocean and adjoining south BoB on 14th, over southwest BoB off Tamil Nadu coast and
the other one over southeast & adjoining east-central AS off Kerala - Karnataka coasts on 15th,
weakening of the one over southwest BoB and persistence of the one over the AS on 16th,
westward movement over to south & adjoining central AS by 19th and as an LPA over south &
adjoining central AS on 20th.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 13th November indicates
strong easterlies / northeasterlies over Andaman Sea and south BoB upto 15th November. It
also indicates a trough in low level easterlies over south and adjoining central BoB on 14th, over
southwest BoB off Tamil Nadu coast on 15th and its westward movement & weakening on 16th.
NEPS Model: NEPS model guidance based on 0000 UTC of 13th November shows nearly the
similar pattern as that of the deterministic NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 13th November depicts a trough of
Low from Sri Lanka to southwest BoB off Tamil Nadu coast, another over southeast to eastcentral AS off Kerala – Karnataka- Goa - Maharashtra coasts on 13th, from Sri Lanka to westcentral BoB off Tamil Nadu – Andhra Pradesh coasts, and persistence of the one over the AS
during 14th – 16th, weakening of the one over south & adjoining central BoB on 17th and
persistence over the AS upto 19th. A fresh trough of Low is indicated over equatorial Indian
Ocean ad adjoining central BoB on 17th and its persistence over the same region upto 19th.
Both the troughs are predicted to weaken on 19th.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 13th November,
2020 depicts a trough of Low over south & adjoining central BoB and another one over
southeast & adjoining east-central AS off Kerala – Karnataka – Goa coasts on 14th. It shows
gradual westward movement with reduction in amplitude of the first one over to Comorin –
Maldives area by 17th and its merger with the one over the AS on 18th. The trough over
southeast & adjoining east-central AS is also forecast to move gradually westwards and
formation of an LPA is indicated over central parts of south AS on 20th. A fresh trough of Low s
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predicted over equatorial Indian Ocean & adjoining south Andaman Sea on 18th, its persistence
on 19th and as an extended Low over equatorial Indian Ocean and adjoining south BoB on 20 th.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 13th
November, 2020 indicates areas of potential zone over equatorial Indian Ocean to the soiuth of
Comorin area and also to the south of Maldives area on 16 th, over Comorin area and adjoining
equatorial Indian Ocean on 17th, over southeast AS to the west of Lakshadweep area on 19th
and over southeast AS on 20th.
Summary and Conclusion:
None of the numerical model examined indicates fresh cyclogenesis (formation of Depression
and above intensity Low pressure systems) over the north Indian Ocean during next one week.
Most of the models indicate prevalence of strong easterly / northeasterly winds over Andaman
Sea, south Bay of Bengal and adjoining central Bay of Bengal upto 15th, along with the
westward propagation of a series of troughs in the equatorial easterly wave to emerge into
south Andaman Sea from Gulf of Siam / Tenasserim coast during the forecast period. Also a
couple of models suggest formation of a Low Pressure Area over south Arabian Sea around
20th.
It may be concluded that there could be a series of troughs in the easterlies forming over south
Andaman Sea and south BoB during the period 13th – 20th November. However, as the week
progresses, the organised convection could get confined to the equatorial belt owing to the
more pronounced equatorial wave activity over the southern Hemisphere.
Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained: (i) the formation of a series of trough in easterlies over lower
latitudes of the Bay of Bengal during 13th – 20th November and their westward propagation and
(ii) near equatorial belt of the Arabian Sea from Maldives area to Somalia coast which could
witness organised convection developing during 15 th – 18th November (iii) A Low Pressure Area
could form over south Arabian Sea around 20th November.
No IOP suggested during the forecast period.
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FDP (Cyclone) NOC Report Dated 14th November, 2020
Time of Issue: 1500 UTC

Synoptic features:
❖ Yesterday’s trough of Low at mean sea level from over southwest Bay of Bengal (BoB) off
Tamil Nadu coast lay over Comorin area & neighbourhood.
❖ Yesterday’s cyclonic circulation over south Sri Lanka & neighbourhood lay over Comorin area
and neighbourhood extending upto 0.9 km above mean sea level merged with the above
trough of Low.
❖ Yesterday’s trough in easterlies from south Andaman Sea to eastcentral BoB lay over
Andaman Sea & adjoining southeast BoB, extending upto 3.1 km above mean sea level.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-31°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (160-180 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 55°E over the AS and 100 – 120 kJ/cm2 over south
AS. Over north AS, it is between 50-70 kJ/cm2, to the east of 55°E, except over south Gujarat
coast where it is less than 50KJ/cm2.
As per the TCHP forecasts based on 14th November initial conditions from the NCMRWF Global
coupled Forecast System (NCUM-NEMO), the TCHP values could be >50 kJ/cm2 over major
parts of the BoB and some parts of the south AS during next 15 days. Higher values (75-100
kJ/cm2) are forecast over north BoB, equatorial IO and adjoining areas of south BoB & south
AS.
Relative Vorticity:
Positive relative vorticity (25-30X10-6s-1) prevails over southwest BoB
Positive vorticity of around 10-20 X10-6s-1 prevails over northeast & eastcentral Arabian Sea
(AS).
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Low level Convergence:
An area of positive convergence zone (05-10 x 10-5s-1) prevails over southwest BoB off
southeast Sri Lanka coast.
An area of positive convergence zone (05 x 10-5s-1) prevails over (5-10 x 10-5s-1) prevails over
Comorin area. Another pocket of positive divergence zone (5x 10-5s-1) prevails over southeast &
adjoining southwest AS.
Upper level Divergence:
An area of positive divergence zone (05x10-5s-1) prevails over southwest and adjoining
westcentral BoB.
An area of positive divergence zone (5-10 x 10-5s-1) prevails over equatorial Indian Ocean and
adjoining south AS.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (05-20 kts) over Andaman Sea, South &
central BoB and high (25-40 kts) over north BoB.
The VWS is low to moderate (05-20 kts) over southwest and westcentral AS and high (25-50
knots) overmajor parts of south and north AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over eastcentral and southwest BoB.
Decreasing wind shear tendency is seen over southeast and westcentral AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 16°N across the BoB & along 15°N across
the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 1200 UTC satellite imagery, scattered low & medium clouds with embedded
moderate to intense convection lay over south & central BoB and south Andaman Sea.
Arabian Sea:According to 1200 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over southeast AS, Comorin area, Gulf of Mannar and
Maldives.
M.J.O. Index:
MJO index is in Phase 1 with amplitude sli g h t ly more than 1 . As per the latest projections, it
is likely to move into Phase-2 retaining the current amplitude by 15th November and remain in
Phase-2 with gradual reduction in amplitude, during the subsequent 10 days.
Storms and Depression over South China Sea/ South Indian Ocean:
Typhoon (VAMCO) over south China Sea moved west-northwestwards during past 24 hours
and lay near Lat. 16.3ºN / Long. 109.5ºE. It has also weakened and associated intensity is T5.0
/5.5 at 1200 UTC.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 14th November, 2020
depicts a trough of Low over southeast BoB and another one over Comorin – Maldives area to
Lakshadweep area on 14th, over southwest BoB off Tamil Nadu coast and the other one over
southeast & adjoining east-central Arabian Sea (AS) off Kerala – Karnataka coasts on 15th,
over to southwest BoB and adjoining Sri Lanka on 16th, its further westward movement and
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merger with the one over southeast & adjoining east-central AS off Kerala – Karnataka coasts
on 17th, which gets amplified from Comorin – Maldives area to east-central BoB off Maharashtra
coast on 18th, its further westward movement with reduction in amplitude overt to south AS on
19th, as an extended Low over south AS on 20th and as a well marked Low Pressure area (LPA)
over central parts of south AS on 21st.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 14th November, 2020
indicate similar features as that of deterministic GFS. However, it does not indicate the LPA
becoming well marked over south AS on 21st, instead maintains as an LPA over the region.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 14th November, is indicating a trough of Low
over southeast BoB & adjoining south Andaman Sea and another one from Comorin area to
Lakshadweep area on 14th, over southwest BoB and the other one over southeast AS on 15 th,
over southwest BoB off Tamil Nadu coast and the other over southeast AS off Kerala coast on
16th, westwards movement of the first trough and amplification of the trough over southeast &
adjoining east-central AS off Kerala- Karnataka - Goa coasts on 17th.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 14th November depicts a trough of
Low over southwest BoB and another over Comorin -Maldives area on 14th, over southwest bob
off Tamil Nadu coast and the other over southeast & adjoining east-central AS off Kerala –
Karnataka coasts on 15th, weakening of the one over southwest BoB and persistence of the one
over the AS on 16th, its westward movement over to equatorial Indian Ocean and adjoining
southeast AS on 17th, persistence on 18th, further westward movement & formation of an LPA
over southwest AS on 20th and persistence over the same region without intensification on 21 st.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 14th November indicates
strong easterlies / northeasterlies over Andaman Sea and south BoB upto 15th November. It
also indicates a trough in low level easterlies over southwest BoB on 14th, over southwest BoB
off Tamil Nadu coast on 15th and its weakening on 16th.
NEPS Model: NEPS model guidance based on 0000 UTC of 14th November shows nearly
similar pattern as that of the deterministic NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 14th November depicts a trough of
Low from Sri Lanka to southwest BoB off Tamil Nadu coast, another over southeast to eastcentral AS off Kerala – Karnataka- Goa - Maharashtra coasts during 14th – 16th, weakening of
the one over southwest BoB and westward movement & weakening of the one over the AS on
19th. It also predicts a fresh trough of Low over Andaman Sea on 19th and its westward
movement & weakening by 21st.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 14th November,
2020 depicts a trough of Low over southwest BoB off Tamil Nadu coast and another one over
southeast & adjoining east-central AS off Kerala – Karnataka coasts on 15th. It shows gradual
westward movement with reduction in amplitude of the first one over to Comorin – Maldives
area by 17th and its merger with the one over the AS on 18th. The trough over southeast &
adjoining east-central AS is also forecast to move gradually westwards and formation of an LPA
is indicated over southeast & adjoining east-central AS on 20th. Its becoming well marked over
central parts of south AS is also indicated.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 14th
November, 2020 (product un-available for a few days) indicates an area of potential zone over
equatorial Indian Ocean (very close to the equator) to the south of Sri Lanka on 16th.
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Summary and Conclusion:
None of the numerical model examined indicates fresh cyclogenesis (formation of Depression
and above intensity Low pressure systems) over the north Indian Ocean during next one week.
Most of the models indicate prevalence of strong easterly / northeasterly winds over Andaman
Sea, south Bay of Bengal and adjoining central Bay of Bengal upto 15th, along with the
westward propagation of a series of troughs in the equatorial easterly wave to emerge into
south Andaman Sea from Gulf of Siam / Tenasserim coast during the forecast period. Also a
couple of models suggest formation of a Low Pressure Area over south Arabian Sea around
20th and its becoming more marked over the same region on 21st.
It may be concluded that there could be a series of troughs in the easterlies forming over south
Andaman Sea and south BoB during the period 14th – 21st November. However, as the week
progresses, the organised convection could get confined to the equatorial belt owing to the
more pronounced equatorial wave activity over the southern Hemisphere.
Probability of cyclogenesis over Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis over Arabian Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained w.r.t.: (i) the formation of a series of trough in easterlies over lower
latitudes of the Bay of Bengal during 14th – 21st November and their westward propagation and
(ii) near equatorial belt of the Arabian Sea from Maldives area to Somalia coast which could
witness organised convection developing during 15th – 18th November (iii) A Low Pressure Area
could form over south Arabian Sea around 20th November and its prospects for intensification
subsequently.
No IOP suggested during the forecast period.
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FDP (Cyclone) NOC Report Dated 15th November, 2020
Time of Issue: 1200 UTC

Synoptic features:
 Yesterday’s trough in easterlies over Andaman Sea & adjoining southeast Bay of Bengal
(BoB), moved westwards and ran from Comorin area to southwest & adjoining west-central
BoB off Tamil Nadu & south Andhra Pradesh coasts extending upto 3.1 km above mean sea
level.
 Yesterday’s trough of Low at mean sea level over Comorin area & neighbourhood has
merged with the above system.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 65°E over the central & north AS and 60 – 80 kJ/cm2
over south and remaining parts of eastcentral & northeast AS.
As per the TCHP forecasts based on 15 th November initial conditions from the NCMRWF Global
coupled Forecast System (NCUM-NEMO), the TCHP values could be >50 kJ/cm2 over major
parts of the BoB and some parts of the south AS during next 15 days. Higher values (75-100
kJ/cm2) are forecast over north BoB, equatorial IO and adjoining areas of south BoB & south
AS.
Relative Vorticity:
Positive relative vorticity (25-30X10-6s-1) prevails over southwest BoB off Tamilnadu coast and
Comorin area.
Small zone of positive vorticity of around 10-20 X10-6s-1 extends from westcentral to eastcentral
Arabian Sea (AS).
Low level Convergence:
An area of positive convergence zone (05-10 x 10-5s-1) extends from southwest to westcentral
BoB off south Andhra Pradesh coast.
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An area of positive convergence zone (05-10 x 10-5s-1) prevails over southeast AS off Kerala
coast. Small zones of positive divergence zone (5x 10-5s-1) prevail over Equatorial Indian Ocean
& adjoining central parts of south AS.

Upper level Divergence:
An area of positive divergence zone (20x10-5s-1) prevails over southwest BoB off south Andhra
Pradesh coast. Another area of positive divergence zone (5-10x10-5s-1) prevails over Equatorial
Indian Ocean and adjoining southeast BoB.
An area of positive divergence zone (5-10 x 10-5s-1) prevails over Lakshadweep area. Another
elongated area of positive divergence zone (5-10 x 10-5s-1) prevails over southeast & adjoining
southwest AS.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (05-20 kts) over Andaman Sea, South &
central BoB and high (25-40 kts) over north BoB.
The VWS is low to moderate (05-20 kts) over southwest and westcentral AS and high (25-50
knots) overmajor parts of south and north AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over Andaman Sea and southwest BoB.
Decreasing wind shear tendency is seen over central parts of south AS and major parts of
central & north AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 10.5°N across the BoB & along 12°N
across the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over west-central & adjoining south BoB and moderate to
intense convection over south Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over southeast AS and Comorin - Maldives area.
M.J.O. Index:
MJO index is in Phase 2 wi t h amplitude more than 1 . As per the latest projections, it is likely
to continue in Phase-2 retaining the current amplitude during next 5 days and remain in Phase2 with gradual reduction in amplitude thereafter.
Storms and Depression over South China Sea/ South Indian Ocean:
Typhoon (VAMCO) over south China Sea moved west-northwestwards during past 24 hours
and lay over south China Sea & adjoining Vietnam.
Tropical Storm (ALCIA) over South Indian Ocean centered near 13.0°S/73.8°E. Intensity of the
system is T3.5/3.5.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 15th November, 2020
depicts a trough of Low over southwest BoB off Tamil Nadu coast and another one over
southeast Arabian Sea (AS) off Kerala coast on 15th, over Sri Lanka and adjoining Comorin
area and the other one over southeast & adjoining east-central Arabian Sea (AS) off Kerala –
Karnataka coasts on 16th, over Comorin area and the other one over southeast & adjoining
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east-central AS on 17th, weakening of the one over Comorin area and persistence of the one
over the AS on 18th, over Equatorial Indian Ocean (EIO) and adjoining south AS on 19 th, & 20th,
as an extended Low over EIO and adjoining central parts of south AS on 21 st, and as a low
Pressure Area (LPA) over southwest & adjoining southeast AS on 22 nd. Also a fresh trough of
Low is indicated over EIO and adjoining south BoB on 22 nd.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 15th November, 2020
indicate similar features as that of deterministic GFS.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 15th November, is indicating a trough of Low
over southwest BoB off Tamil Nadu coast and another one over southeast AS on 15th, westward
movement, merger and thus over southeast & adjoining southwest AS off Kerala - Karnataka
coasts and a fresh one over southwest BoB on 16th, over southeast & adjoining east-central AS
on 17th and its persistence and amplification on 18 th. The one over southwest BoB persist there
upto 17th & weakens on 18th.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 15th November depicts a trough of
Low over southwest BoB and another over southeast AS off Kerala coast on 15th, weakening of
the one over southwest BoB and persistence over southeast AS on 16th, westward movement
over to southeast and adjoining east-central AS on 18th, as an LPA over central Parts of south
AS on 19th, over southeast & adjoining southwest AS on 20 th, as a Well Marked Low over
southwest AS on 21st and as a Depression over southwest AS on 22nd.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 15th November indicates
strong easterlies / northeasterlies over Andaman Sea and south BoB upto 15th November. It
also indicates a trough in low level easterlies over southwest BoB off Tamil Nadu coast on 15th
and its weakening on 16th. Further indication is that there could be strengthening of easterlies
over the south & adjoining central AS on 17 th and formation of a cyclonic circulation over south
AS on 18th.
NEPS Model: NEPS model guidance based on 0000 UTC of 15th November shows nearly
similar pattern as that of the deterministic NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 15th November depicts a trough of
Low southwest & adjoining west-central BoB off Tamil Nadu – Andhra Pradesh coasts on 15th
and weakening on 16th. It also shows fresh formations in the near equatorial belt for brief
durations upto 22nd. Another trough of Low is shown from southeast to east-central AS off
Kerala – Karnataka- Goa - Maharashtra coasts during 15th – 18th, its westward movement &
weakening in amplitude on 19th, formation of an LPA over southwest AS on 20th and gradual
westward movement without much intensification towards north Somalia coast upto 22 nd
November.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 15th November,
2020 depicts a trough of Low over southwest BoB & adjoining Sri Lanka and another one over
southeast & adjoining east-central AS off Kerala – Karnataka coasts on 16th, a series of 3
troughs one over Comorin area, the other over southeast & adjoining east-central AS and yet
another over EIO and adjoining south AS on 17 th & 18th. Weakening of the one over Comorin
area and that over EIO and adjoining south AS, persistence over southeast & adjoining eastcentral AS on 19th, trough of Low over south & adjoining central AS and a fresh one over EIO
and adjoining south Andaman Sea on 20 th, an LPA over central parts of south AS and the other
trough of Low over EIO and adjoining south BoB on 21 st and as a Well Marked Low over
southwest AS and persistence of the one over the BoB on 22 nd.
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Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 15th
November, 2020 indicates an area of potential zone over equatorial Indian Ocean (very close
to the equator) to the south of Sri Lanka on 16th, a very small region over Comorin area on 17 th,
over southeast AS and adjoining Lakshadweep area on 19 th, over southeast & adjoining eastcentral AS on 20th, over central parts of south AS on 21 st and over southwest AS and another
region over EIO to the south of south BoB (close to equator) on 22 nd November.
Summary and Conclusion:
Most of the models suggest likely formation of a Low Pressure Area over south Arabian Sea
around 20th and its gradual west-northwestward movement without significant intensification
towards southwest AS upto 22nd. A few of them indicate the system becoming more marked
over southwest AS by 21st and one or two even upto a Depression. Most of the models indicate
prevalence of strong easterly / northeasterly winds over Andaman Sea, south Bay of Bengal
and adjoining central Bay of Bengal till tonight, along with the westward propagation of a series
of troughs in the equatorial easterly wave to emerge into south Andaman Sea from Gulf of Siam
/ Tenasserim coast during the forecast period.
It may be concluded that, in one of the near equatorial easterly wave trough, a Low Pressure
Area would form over central parts of south Arabian Sea around 20 th. It would gradually move
west-northwestwards and become more marked over southwest Arabian Sea off north Somalia
coast by 22nd November. Apart from this, there could be a series of troughs in the easterlies
forming over south Andaman Sea and south BoB during the period 15th – 22nd November.
Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis (formation of depression and above intensity systems) over
Arabian Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Advisory:
Watch has to be maintained w.r.t. the formation of: (i) a Low Pressure Area over central parts of
south Arabian Sea around 20th November and its prospects for intensification subsequently.
(ii) series of troughs in easterlies over lower latitudes of the Bay of Bengal during 15th – 22nd
November and their westward propagation and (iii) series of troughs near equatorial belt of the
Arabian Sea from Maldives area to Somalia coast which could witness organised convection
developing during 15th – 18th November.
No IOP suggested during the forecast period.
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FDP (Cyclone) NOC Report Dated 16th November, 2020
Time of Issue: 1200 UTC

Synoptic features:

 Yesterday’s trough in easterlies from Comorin area to southwest & adjoining west-central Bay
of Bengal (BoB) off Tamil Nadu & south Andhra Pradesh coasts ran from Comorin area to
north coastal Tamil Nadu extending upto 1.5 km above mean sea level.
 A trough of Low at mean sea level ran from Maldives area to southeast Arabian Sea (AS) off
Kerala coast, extending upto 1.5 km above mean sea level.

Dynamical and thermodynamical features

Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BOB).
SST is around 29-30°C over most parts of Arabian Sea (AS). It is slightly higher (30-32°C) over
Gulf of Oman and cooler (24- 26°C) all along Oman – Yemen and Arabian coasts and 26 -27ºC
over west-central & southwest AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining Sumatra coast.
TCHP is around 70-90 kJ/cm2 over entire BoB, except some parts along the east coast of India
off Andhra Pradesh- Tamil Nadu-Puducherry & south Kerala coasts and over southwest BoB off
Sri Lanka coast (less than 50 kJ/cm2).
TCHP is less than 50KJ/cm2 to the west of 65°E over the central & north AS and 60 – 80 kJ/cm2
over south and remaining parts of eastcentral & northeast AS.
As per the TCHP forecasts based on 15th November initial conditions from the NCMRWF Global
coupled Forecast System (NCUM-NEMO), the TCHP values could be >50 kJ/cm2 over major
parts of the BoB and some parts of the south AS during next 15 days. Higher values (75-100
kJ/cm2) are forecast over north BoB, equatorial IO and adjoining areas of south BoB & south
AS.
Relative Vorticity:
Positive relative vorticity (25-30X10-6s-1) prevails over southwest BoB off Tamilnadu coast and
Comorin area.
Small zone of positive vorticity of around 10-20 X10-6s-1 extends from westcentral to eastcentral
Arabian Sea (AS).
Low level Convergence:
An area of positive convergence zone (05-10 x 10-5s-1) extends from southwest to westcentral
BoB off south Andhra Pradesh coast.
An area of positive convergence zone (05-10 x 10-5s-1) prevails over southeast AS off Kerala
coast. Small zones of positive divergence zone (5x 10-5s-1) prevail over Equatorial Indian Ocean
& adjoining central parts of south AS.
1

Upper level Divergence:
An area of positive divergence zone (20x10-5s-1) prevails over southwest BoB off south Andhra
Pradesh coast. Another area of positive divergence zone (5-10x10-5s-1) prevails over Equatorial
Indian Ocean and adjoining southeast BoB.
An area of positive divergence zone (5-10 x 10-5s-1) prevails over Lakshadweep area. Another
elongated area of positive divergence zone (5-10 x 10-5s-1) prevails over southeast & adjoining
southwest AS.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (05-20 kts) over Andaman Sea, South &
central BoB and high (25-40 kts) over north BoB.
The VWS is low to moderate (05-20 kts) over southwest and westcentral AS and high (25-50
knots) overmajor parts of south and north AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over Andaman Sea and southwest BoB.
Decreasing wind shear tendency is seen over central parts of south AS and major parts of
central & north AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 10.5°N across the BoB & along 12°N
across the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over west-central & adjoining south BoB and moderate to
intense convection over south Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over southeast AS and Comorin - Maldives area.
M.J.O. Index:
MJO index is in Phase 2 with amplitude more than 1 . As per the latest projections, it is likely
to continue in Phase-2 retaining the current amplitude during next 5 days and remain in Phase2 with gradual reduction in amplitude thereafter.
Storms and Depression over South China Sea/ South Indian Ocean:
Typhoon (VAMCO) over south China Sea moved west-northwestwards during past 24 hours
and lay over south China Sea & adjoining Vietnam.
Tropical Storm (ALCIA) over South Indian Ocean centered near 13.0°S/73.8°E. Intensity of the
system is T3.5/3.5.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 16th November, 2020
depicts a trough of Low over Sri Lanka and adjoining Comorin area and another one over
southeast AS off Kerala coast on 16th, westward movement and merger of the two over
Comorin – Maldives area & adjoining southeast AS on 17th, amplification of the same over
southeast & adjoining east-central AS upto Maharashtra coast on 18th, westward movement
upto southwest & adjoining southeast AS and adjoining Equatorial Indian Ocean (EIO) during
19th – 21st, rapid development of a Depression over southwest AS and adjoining EIO on
22nd and weakening into a Well Marked Low (WML) off Somalia coast on 23rd. It also
indicates formation of a fresh trough of Low over southwest BoB off Sri Lanka coast on 23rd.
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IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 16th November, 2020
indicate similar features as that of deterministic GFS, except that no Depression is being
predicted, rather the system maintained as a Low Pressure Area (LPA) over southwest AS
on 22nd & 23rd.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 16th November, is indicating a trough of Low
over Sri Lanka & adjoining southwest BoB and another one over southeast AS on 16th. The one
over Sri Lanka & adjoining southwest BoB is predicted to persist there upto 18th and weakening
on 19th. Systematic westward movement of the other trough is predicted upto southeast AS &
adjoining EIO upto 19th November.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 16th November depicts a trough of
Low from Comorin area to southeast AS off Kerala coast on 16th, over southeast adjoining eastcentral AS off Kerala – Karnataka coasts on 17th, as an LPA over southeast AS on 18th, over
central Parts of south AS on 19th, as a WML over the same region on 20th, its rapid
intensification into a Deep Depression over southwest & adjoining west-central AS on
21st, into a Cyclonic Storm over the same region on 22nd and moving over to Gulf of Eden
off south Yemen coast on 23rd.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 16th November indicates a
cyclonic circulation over Maldives area on 16th, its gradual west-northwestward movement upto
central parts of south AS by 19th November.
NEPS Model: NEPS model guidance based on 0000 UTC of 16th November shows nearly
similar pattern as that of the deterministic NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 16th November depicts a trough of
Low over southwest BoB off Tamil Nadu coast during 16th – 18th and weakening on 19th.
Another trough of Low is shown from southeast to east-central AS off Kerala – Karnataka- Goa Maharashtra coasts during 16th – 18th, its westward movement & formation of an LPA over
central parts of south AS on 20th and subsequent west-northwestward movement as
LPA, without intensification over to Gulf of Aden by 23rd. It also indicates the formation of a
fresh trough of Low over EIO and adjoining southwest BoB on 22nd and persistence on 23rd.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 16th November,
2020 depicts a trough of Low over southeast & adjoining east-central AS off Kerala – Karnataka
coasts on 17th, with a bit more amplitude upto Maharashtra coast on 18th, westward movement
over to southeast & adjoining east-central AS on 19th, formation of an LPA over central parts
of south AS on 20th, its becoming a WML over the same region on 21st, a Depression over
south AS on 22nd, and Depression over southwest & adjoining west-central AS on 23rd. It
also indicate formation of a fresh trough of Low over EIO & adjoining southeast bob on 20th and
its persistence over EIO & adjoining south BoB during 21st – 23rd.

Dynamical statistical models

IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 16th
November, 2020 indicates an area of potential zone over equatorial Indian Ocean & adjoining
southeast AS and another small area (very close to the equator) to the south of southeast BoB
on 20th, over central parts of south AS and over EIO & adjoining south BoB on 21st and over
southwest & adjoining west-central AS as well as over EIO & adjoining south BoB on 22nd.
Summary and Conclusion:
Most of the models suggest likely formation of a Low Pressure Area over south Arabian Sea
around 20th and its gradual west-northwestward movement towards Gulf of Aden by 23rd
November. A few of the models like IMD GFS, NCEP GFS & NCUM are indicating probable
intensification into Depression over southwest & adjoining west-central Arabian Sea during 22nd
3

– 23rd. Most of the models indicate westward propagation of a series of troughs in the equatorial
easterly wave to emerge into south Andaman Sea from Gulf of Siam / Tenasserim coast during
the forecast period.
It may be concluded that, in the near equatorial easterly wave trough, a Low Pressure Area
would form over central parts of south Arabian Sea around 20th. It would gradually move westnorthwestwards and become more marked over southwest Arabian Sea and also may
concentrate into a Depression over southwest & adjoining west-central AS around 22nd and
move further west-northwestwards towards Gulf of Aden by 23rd. Apart from this, there could be
a series of troughs in the easterlies forming over south Andaman Sea and south BoB during the
period 16th – 23rd November.
Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis (formation of depression and above intensity systems) over
Arabian Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
LOW

144-168
HOURS
LOW

Advisory:
Watch has to be maintained w.r.t. the formation of: (i) a Low Pressure Area over central parts of
south Arabian Sea around 20th November, its west-northwestward movement and prospects for
intensification into a Depression subsequently.
(ii) series of troughs in easterlies over lower latitudes of the Bay of Bengal during 16th – 23rd
November and their westward propagation
No IOP suggested during the forecast period.
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FDP (Cyclone) NOC Report Dated 17th November, 2020
Time of Issue: 1200 UTC

Synoptic features:

 A cyclonic circulation lay over Maldives area & neighbourhood, extending upto 0.9 km above
mean sea level.
 Yesterday’s trough of Low at mean sea level from Maldives area to southeast Arabian Sea
(AS) persisted there with the above cyclonic circulation embedded in it and the trough
extending upto 0.9 km above mean sea level.
 The other trough in easterlies from Comorin area to north coastal Tamil moved westwards
and merged with the above system.
 The trough of Low at mean sea level from Maldives area to southeast AS is likely to move
further westwards and under its influence, a Low pressure Area is likely to form over
southeast AS around 19th November. Thereafter it is likely to move west-northwestwards and
concentrate into a Depression over southeast & adjoining east-central AS during the
subsequent 48 hours.

Dynamical and thermodynamical features

Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BOB) except over north Andaman
Sea off Thailand coast.
SST is around 29-30°C over most parts of south and eastcentral Arabian Sea (AS). It is slightly
less (26-28°C) over westcentral & north AS.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevail off
Myanmar coast and Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining parts
of BoB and Andaman Sea.
High TCHP (100-120 kJ/cm2) prevails over Comorin Area and adjoining southwest BoB off
south Sri Lanka coast and Kerala coast. TCHP is around 60-80 kJ/cm2 over major parts of south
AS except off north Somalia coast. TCHP is less than 50KJ/cm2 to the west of 68°E and north
11°N over the central & north AS and 60 – 80 kJ/cm2 over remaining parts of eastcentral &
northeast AS.
As per the TCHP forecasts based on 15th November initial conditions from the NCMRWF Global
coupled Forecast System (NCUM-NEMO), the TCHP values could be >50 kJ/cm2 over major
parts of the BoB and some parts of the south AS during next 15 days. Higher values (75-100
kJ/cm2) are forecast over north BoB, equatorial IO and adjoining areas of south BoB & south
AS.
Relative Vorticity:
Positive relative vorticity (25-30X10-6s-1) prevails over Equatorial Indian Ocean (EIO) &
adjoining southeast BOB and Sumatra coast.
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Positive relative vorticity (20-30X10-6s-1) prevails over EIO & major parts of adjoining Arabian
Sea (AS). And this is extending upto 200 hPa level.
Low level Convergence:
An area of positive convergence zone (05-20 x 10-5s-1) extends from EIO to southwest BoB off
southeast Sri Lanka coast.
A large extended area of positive convergence zone (05-10 x 10-5s-1) prevails over EIO and
adjoining southeast AS off Kerala-Karnataka coasts & Comorin.
Upper level Divergence:
An extended area of positive divergence zone (5-20x10-5s-1) extends from EIO to southwest
BoB with higher zone of 30x10-5s-1 off Tamil Nadu coast.
A large extended area of positive divergence (5-10x10-5s-1) extends from EIO to major parts of
south AS with a small pocket of higher value of 20x10-5s-1 over southwest AS.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (05-20 kts) over Andaman Sea, South &
central BoB and high (25-40 kts) over north BoB.
The VWS is moderate (15-20 kts) over central & southeast AS and high (25-50 knots) over
remaining parts of south and north AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over north Andaman Sea and adjoining westcentral
BoB and over small areas off Sumatra coast and southwest BoB.
Decreasing wind shear tendency is seen over westcentral and north AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 12°N over the BoB & along 16°N over the
AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered to broken low & medium clouds with
embedded intense to very intense convection lay over southwest and adjoining westcentral
BoB, Palk Strait and Sri Lanka.
Arabian Sea:According to 0900 UTC satellite imagery, scattered to broken low & medium clouds with
embedded intense to very intense convection lay over south AS, Comorin, Gulf of Mannar and
Maldives.
M.J.O. Index:
MJO index is in Phase 2 wi th amplitude more than 1 . As per the latest projections, it is likely to
continue in Phase-2 with amplitude remaining more than 1 during next 3 days and thereafter, it
will continue to remain in Phase-2 with amplitude becoming less than 1 during subsequent 5
days.
Storms and Depression over South China Sea/ South Indian Ocean:
Typhoon (VAMCO) has become less marked.
Tropical Storm (ALCIA) over South Indian Ocean centered moved south-southwestwards and
lay centered near 16.8°S/72.0°E. The intensity of the system is T3.0/3.5.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
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The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 17th November, 2020
depicts a trough of Low over Maldives - Comorin area to southeast & adjoining east-central AS
on 17th, amplification of the same over southeast & adjoining east-central AS up to Maharashtra
coast on 18th, as a Low Pressure Area (LPA) over southeast AS and adjoining Lakshadweep
area on 19th, its rapid intensification into a Cyclonic Storm over southeast AS on 20th, its further
intensification and west-southwestward movement up to west-central & adjoining southwest AS,
close to Socotra island by 23rd and then towards south Yemen coast & weakening on 24th
November.
Apart from this it also indicates formation of a fresh trough of low over Equatorial Indian Ocean
(EIO) and adjoining south Bay of Bengal (BoB) on 22nd and its gradual westward movement
over to Comorin area by 24th.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 17th November, 2020
indicate similar features as that of deterministic GFS. This means that unlike yesterdays,’
today’s model run predicts the intensification of the LPA, though with high uncertainty.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 17th November, is indicating a trough of Low
from Maldives area to southeast AS off Kerala coast on 17th, an extended Low over
Lakshadweep area on 18th, westward movement & weakening into a trough of Low over
southeast & adjoining east-central AS on 19th and its persistence on 20th.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 17th November depicts a trough of
Low from Maldives - Comorin area to southeast AS off Kerala coast on 17th, LPA over southeast
AS & adjoining EIO during 18th – 20th, over EIO & adjoining central Parts of south AS on 21st, as
a WML over southwest & adjoining west-central AS on 22nd, its intensification into a
Depression over southwest & adjoining west-central AS off north Somalia coast on 23rd
and its persistence on 24th. It also indicates the formation of a fresh LPA over southwest BoB
on 22nd, persistence on 23rd and rapid intensification into a Deep Depression over
southwest BoB off Sri Lanka coast on 24th November.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 17th November indicates a
cyclonic circulation over southeast AS and adjoining EIO on 17th & 18th, formation of a
Depression over southeast & adjoining east-central AS on 19th and its westward movement on
20th.
NEPS Model: NEPS model guidance based on 0000 UTC of 16th November shows nearly
similar pattern as that of the deterministic NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 17th November depicts a trough of
Low from southeast to east-central AS off Kerala – Karnataka- Goa - Maharashtra coasts during
17th – 18th, its westward movement & formation of an LPA over southeast AS on 20th,
persistence on 21st, westward movement over to southwest & adjoining west-central AS
on 22nd, as a Well Marked Low over southwest & adjoining west-central AS on 23rd and
westward movement over to Gulf of Aden on 24th. It also indicates the formation of a fresh
trough of Low over EIO and adjoining south BoB on 23rd and persistence on 24th.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 17th November,
2020 depicts a trough of Low over southeast & adjoining east-central AS off Kerala – Karnataka
– Goa – Maharashtra coasts on 18th, an extended Low over southeast AS and adjoining
Lakshadweep area on 19th, formation of an LPA over southeast AS on 20th, its becoming a
Depression over southeast & adjoining east-central AS on 21st, as a Deep Depression
over southwest & adjoining west-central AS on 22nd, as a Cyclonic Storm over the same
region on 23rd and movement towards south Yemen coast on 24th. It also indicate formation
of a fresh LPA over southwest BoB on 24th November.

Dynamical statistical models

IMD Genesis Potential Parameter (GPP):
3

The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 17th
November, 2020 indicates an area of potential zone over Lakshadweep area on 19th, over
southeast & adjoining east-central AS on 20th & 21st and over southwest & adjoining westcentral AS with gradual westward shift during on 22nd – 24th.
Summary and Conclusion:
Most of the models suggest likely formation of a Low Pressure Area over south Arabian Sea
around 20th and its gradual west-northwestward movement towards Gulf of Aden by 24th
November. A few of the models like IMD GFS, NCEP GFS & NCUM are indicating probable
intensification into Depression over southwest & adjoining west-central Arabian Sea, however
the date of intensification and strength of intensification vary widely. Intensification period
ranges between 20th (by IMD GFS) to 23rd (by NCUM & NEPS). Also a few of the models
indicate that a fresh trough of Low could form over south Bay of Bengal around 22nd November,
which might gradually organise into a Low Pressure Area subsequently.
It may be concluded that, in the near equatorial easterly wave trough, a Low Pressure Area
would form over southeast AS around 19th November. Thereafter it is likely to move westnorthwestwards and concentrate into a Depression over southeast & adjoining east-central AS
during the subsequent 48 hours. It would gradually move west-northwestwards, with gradual
intensification across southwest & adjoining west-central AS towards Gulf of Aden by 24th
November. Apart from this, there could be a fresh trough of Low could form over south Bay of
Bengal around 22nd November, which might gradually organise into a Low Pressure Area
subsequently.
Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
LOW

96-120
120-144
HOURS
HOURS
MODERATE HIGH

144-168
HOURS
HIGH

Advisory:
Watch has to be maintained w.r.t. the formation of: (i) a Low Pressure Area over southeast AS
around 19th November, its west-northwestward movement and prospects for intensification into
a Depression subsequently.
(ii) Formation of a fresh trough of Low over south Bay of Bengal around 22nd November, which
might gradually organise into a Low Pressure Area subsequently.
No IOP suggested during the forecast period.
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FDP (Cyclone) NOC Report Dated 18th November, 2020
Time of Issue: 1200 UTC

Synoptic features:

 The cyclonic circulation over Maldives area & neighbourhood lay over southeast & adjoining
southwest Arabian Sea extending upto 3.1 km above mean sea level.
 A trough ran from the above cyclonic circulation over southeast & adjoining southwest
Arabian Sea to Comorin area extending upto 3.1 km above mean sea level.
 Under the influence of the above systems, a Low Pressure Area is likely to form over central
parts of South Arabian Sea around 19th November, 2020. It is very likely to move
west-northwestwards and concentrate into a Depression over central parts of South Arabian
sea and adjoining central Arabian sea during subsequent 48 hours.

Dynamical and thermodynamical features

Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BOB) except over north Andaman
Sea off Thailand coast.
SST is around 29-30°C over most parts of south and eastcentral Arabian Sea (AS). It is slightly
less (26-28°C) over westcentral & north AS.

Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevail off
Myanmar coast and Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining parts
of BoB and Andaman Sea.
High TCHP (100-120 kJ/cm2) prevails over Comorin Area and adjoining southwest BoB off
south Sri Lanka coast and Kerala coast. TCHP is around 60-80 kJ/cm2 over major parts of south
AS except off north Somalia coast. TCHP is less than 50KJ/cm2 to the west of 68°E and north
11°N over the central & north AS and 60 – 80 kJ/cm2 over remaining parts of eastcentral &
northeast AS.
As per the TCHP forecasts based on 15th November initial conditions from the NCMRWF Global
coupled Forecast System (NCUM-NEMO), the TCHP values could be >50 kJ/cm2 over major
parts of the BoB and some parts of the south AS during next 15 days. Higher values (75-100
kJ/cm2) are forecast over north BoB, equatorial IO and adjoining areas of south BoB & south
AS.
Relative Vorticity:
Positive relative vorticity (20-40X10-6s-1) prevails over Equatorial Indian Ocean (EIO) & adjoining
southeast BOB with vertical extension upto 200 hPa level. Another positive vorticity zone
prevails over southwest BoB (10-20X10-6s-1) off Sri Lanka coast with vertical extension upto 200
hPa level.
Positive relative vorticity (60-80X10-6s-1) prevails over central parts of south Arabian Sea (AS)
and adjoining Equatorial Indian Ocean (EIO). Another zone of positive relative vorticity (2040X10-6s-1) prevails over southwest AS with southwest to northeast orientation. These zones of
positive vorticity are extending upto 200 hPa level.
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Low level Convergence:
An area of positive convergence zone (05-20 x 10-5s-1) prevails over EIO and adjoining
southwest BoB.
An area of positive convergence zone (05-10 x 10-5s-1) prevails over EIO and adjoining central
parts of south AS. Another area of positive convergence zone (5-10x10-5s-1) prevails over
southwest & adjoining southeast AS.
Upper level Divergence:
An extended area of positive divergence zone (10-30x10-5s-1) prevails over EIO and adjoining
southwest BoB.
A large extended area of positive divergence zone (05-30 x 10-5s-1) prevails over EIO and major
parts of adjoining south AS extending upto Karnataka in the east and Somalia in the west.
Another area of positive divergence zone (5-10x10-5s-1) prevails over central AS.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (05-20 kts) over Andaman Sea, South &
central BoB and high (25-40 kts) over north BoB.
The VWS is low to moderate (05-20 kts) over some parts of central and adjoining south AS. It is
moderate (10-20 knots) over Gulf of Aden. The VWS is high (25-50 knots) over remaining parts
of south and north AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over eastcentral BoB and western parts of BoB.
Decreasing wind shear tendency is seen over central parts of south AS, central AS and Gulf of
Aden.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along along 15°N over the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
moderate to intense convection lay over extreme south BOB and south Andaman Sea
Arabian Sea:According to 0900 UTC satellite imagery, broken low & medium clouds with embedded intense
to very intense convection lay over south & adjoining central AS. Comorin and Maldives.
Scattered low & medium clouds with embedded moderate to intense convection lay over
northeast AS, Comorin and Maldives.
M.J.O. Index:
MJO index is in Phase 2 wi th amplitude more than 1 . As per the latest projections, it is likely to
continue in Phase-2 with amplitude remaining more than 1 during next 2 days and thereafter, it
will continue to remain in Phase-2 with amplitude becoming less than 1 during subsequent 5
days.
Storms and Depression over South China Sea/ South Indian Ocean:
NO STORM

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 18th November, 2020
indicates formation of a low pressure area over southeast AS on 19th. It is further indicating it’s
intensification into depression around 20th. Thereafter, it is indicating further intensification of
system into a cyclonic storm on 21st and west-northwestwards movement towards north
Somalia coast till 22nd. Thereafter, the system would become less marked.
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IMD GFS is not indicating any cyclogenesis over BoB during next 10 days.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 18th November, 2020
indicate an LPA over southeast and adjoining southwest AS on 19th with west-northwestwards
movement, intensification into depression over southwest AS on 21st, gradual intensification till
23rd and movement into Gulf of Aden thereafter, becoming less marked on 24th.
IMD GEFS is not indicating any cyclogenesis over BoB during next 8 days.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 18th November, is indicating formation of
depression on 20th over eastcentral AS with westwards movement and weakening into a well
marked low pressure area.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 18th November depicts an LPA over
southeast & adjoining southwest AS on 18th with westwards movement till 22nd as a well marked
low pressure area, its intensification into a Depression over west-central AS off north
Somalia coast on 23rd. It also indicates the formation of an extended low pressure area over
southeast BoB on 21st with west-northwestwards movement and no further intensification.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 18th November indicates a
cyclonic circulation over southeast AS and adjoining EIO on 18th, formation of a Depression
over southeast & adjoining east-central AS on 19th and its westward movement on 20th towards
Gulf of Aden till 25th November.
NEPS Model: NEPS model guidance based on 0000 UTC of 18th November shows an LPA
over southeast AS on 19th, a well marked low over southwest AS on 21st, depression over
westcentral AS off north Somalia on 23rd and movement into Gulf of Aden during 24th-25th.
ECMWF: ECMWF model guidance based on 1200 UTC of 17th November depicts a depression
over southwest AS with west-northwestwards movement on 20th, intensification into a cyclonic
storm on 21st over westcentral AS, west-northwestwards movement towards Gulf of Aden till
22nd.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 18th November,
2020 show similar analysis as IMD GFS.

Dynamical statistical models

IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 18th
November, 2020 indicates an area of potential zone over Lakshadweep area on 19th, over
southeast & adjoining east-central AS on 20th & 21st and over southwest & adjoining westcentral AS with gradual westward movement into Gulf of Aden till 25th.
Summary and Conclusion:
Most of the models suggest likely formation of a Low Pressure Area over south Arabian Sea
around 19th and its gradual west-northwestward movement towards Gulf of Aden by 24th
November. A few of the models like IMD GFS, NCEP GFS, ECMWF & NCUM are indicating
probable intensification into Depression over southwest & adjoining west-central Arabian Sea,
however the date of intensification and strength of intensification vary widely. Also a few of the
models indicate that a fresh trough of Low could form over south Bay of Bengal around 22nd
November, which might gradually organise into a Low Pressure Area subsequently
subsequently with gradual westwards movement towards southwest BoB.

3

It may thus be concluded that, a low pressure area would form over central parts of
south Arabian Sea around 19th, with intensification into a depression during subsequent
48 hours and west-northwestwards movement towards Gulf of Aden. Apart from this,
there could be a fresh trough of Low over south Bay of Bengal around 22nd November,
which might gradually organise into a Low Pressure Area subsequently with gradual
westwards movement towards southwest BoB
Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
Nil

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Low

72-96
HOURS
Moderate

96-120
HOURS
High

120-144
HOURS
High

144-168
HOURS
High

Advisory:
Watch has to be maintained w.r.t. the formation of: (i) a Low Pressure Area over central parts of
south AS around 19th November, its west-northwestward movement and prospects for
intensification into a Depression subsequently.
(ii) Formation of a fresh trough of Low over south Bay of Bengal around 22nd November, which
might gradually organise into a Low Pressure Area subsequently with gradual westwards
movement towards southwest BoB.
IOP is suggested for Lakshadweep Islands on 20th and for south Oman and Yemen
during 22nd -25th.
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FDP (Cyclone) NOC Report Dated 19th November, 2020
Time of Issue: 1200 UTC

Synoptic features:

 Under the influence of the cyclonic circulation over southeast & adjoining southwest Arabian
Sea, a Low Pressure Area (LPA) formed over central parts of south Arabian Sea (AS) today
morning (0300 UTC). It persisted over the same region at 0900 UTC. It is very likely to
move west-northwestwards and concentrate into a Depression over Southwest Arabian Sea
during next 48 hours.
 A trough ran from the cyclonic circulation associated with the above LPA to Comorin area
extending upto 3.1 km above mean sea level.

Dynamical and thermodynamical features

Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BoB).
SST is around 29-30°C over most parts of south and east-central Arabian Sea (AS). It is slightly
less (26-28°C) over west-central & north AS to the west of 68°E and north 11°N.

Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevail off
Myanmar coast and north Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining
parts of BoB and Andaman Sea.
High TCHP (100-120 kJ/cm2) prevails over Comorin Area and adjoining southwest BoB off
south Sri Lanka coast and Kerala & Karnataka coasts. TCHP is around 60-80 kJ/cm2 over major
parts of south AS except off north Somalia coast. TCHP is less than 50KJ/cm2 to the west of
68°E and north 11°N over the central & north AS and 60 – 80 kJ/cm2 over major parts of eastcentral AS.
Relative Vorticity:
Positive relative vorticity (40-60X10-6s-1) prevails over Equatorial Indian Ocean (EIO) & adjoining
southeast BOB with vertical extension upto 200 hPa level. Another positive vorticity zone
prevails over east-central BoB (10-20X10-6s-1) off Myanmar coast with vertical extension upto
200 hPa level.
Positive relative vorticity (40-60X10-6s-1) prevails over central parts of south Arabian Sea (AS)
and adjoining Equatorial Indian Ocean (EIO). Another zone of positive relative vorticity (2040X10-6s-1) prevails over southwest AS with southwest to northeast orientation. These zones of
positive vorticity are extending upto 500 hPa level.
Low level Convergence:
An area of positive convergence zone (05-20 x 10-5s-1) prevails over EIO and adjoining
southwest BoB.
An area of positive convergence zone (05-15 x 10-5s-1) prevails over central parts of south AS.
Another area of positive convergence zone (5x10-5s-1) prevail over southwest AS.
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Upper level Divergence:
An extended area of positive divergence zone (10-30x10-5s-1) prevails over EIO and adjoining
southwest BoB.
An area of positive divergence zone (05-40 x 10-5s-1) prevails over southwest AS. Another area
of positive divergence zone (5-20x10-5s-1) prevails over east-central AS.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (05-20 kts) over Andaman Sea, southeast &
east-central BoB and southwest BoB off Andhra Pradesh coast. It is high (25-40 kts) over north
BoB and southwest BoB.
The VWS is moderate (10-20 kts) over major parts of central and adjoining south AS and Gulf of
Aden. The VWS is high (25-50 knots) over remaining parts of south and north AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over central parts of south AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along along 15°N over the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over south BOB between latitude 10.0⁰N & south
Andaman Sea. Scattered low & medium clouds with embedded moderate to intense convection
lay over rest parts of south BoB and north Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered to broken low & and medium clouds with
embedded intense to very intense convection lay over southeast AS between latitude 9.5⁰N &
15.0⁰N and longitude 66.0⁰E & 73.0⁰E in association with low level circulation over the central
parts of South AS. Minimum cloud top temperature is -93⁰C
M.J.O. Index:
MJO index is in Phase 2 with amplitude more than 1 a n d w i l l c o n t i n u e i n s a m e p h a s e
d u r i n g n e x t 2 4 h o u r s . As per the latest projections, it is likely to move to in Phase-3 with
amplitude remaining more than 1 till 22nd and thereafter, it will continue to remain in Phase-2
with amplitude becoming less than 1 till 24th.
Storms and Depression over South China Sea/ South Indian Ocean:
NO STORM

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 19th November, 2020
indicates formation of an extended low pressure area over south AS on 19th. It is further
indicating it’s intensification into Depression over southwest AS around 22nd. Thereafter, it is
indicating further intensification of system into a Deep Depression over southwest AS off
Somalia coast on 23rd, further west-northwestward movement and weakening into an LPA over
Gulf of Aden off North Somalia coast on 24th. It is forecast to dissipate over the region on 25th.
IMD GFS is also indicating formation of a Depression over southeast BoB and adjoining south
Andaman Sea on 28th and its intensification into a Cyclonic Storm over southeast BoB on 29th.
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IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 19th November, 2020
indicate similar pattern as depicted by IMD GFS, regarding the Arabian Sea system.
However, it indicates formation of a fresh LPA over southwest BoB off Tamil Nadu coast on 25th
& 26th November.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 19th November, is indicating formation of
depression over southwest AS on 21st & 22nd.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 19th November depicts a well
marked LPA over southwest & adjoining EIO on 21st, its intensification into a Depression
over southwest AS on 22nd, west-northwestward movement upto Gulf of Aden on 24th
followed by weakening.
It also indicates the formation of an LPA over southwest BoB on 24th with west-northwestwards
movement intensification into a Depression over southwest BoB off Tamil Nadu coast on
25th and weakening on 26th.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 19th November indicates
formation of a Depression over southwest AS on 21st and its westward movement on 22nd.
It also indicates formation of a fresh LPA over south BoB on 22nd.
NEPS Model: NEPS model guidance based on 0000 UTC of 19th November shows nearly
similar pattern as that of NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 19th November does not predict any
depression over the AS, unlike all other models. It shows the formation of an LPA over
southwest AS on 22nd with west-northwestwards movement.
However it predicts formation of an LPA over southwest BoB off north Sri Lanka coast on 24th,
its becoming a Depression over southwest BoB and adjoining coastal Tamil Nadu on
25th, emergence as a Low pressure area over to southeast AS on 26th, re-intensification
into a Depression over east-central & adjoining southeast AS on 27th and westnorthwestward movement & weakening on 28th.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 19th November,
2020 depicts a Depression over southwest AS on 22nd, over Gulf of Aden & adjoining Somalia
coast on 23rd, weakening into an LPA over the same region on 24th and dissipation on 25th.
It also depicts the formation of a Depression over south BoB and adjoining EIO on 24th,
its intensification into a Cyclonic Storm over southwest BoB on 25th, further westnorthwestward movement & crossing Tamil Nadu coast by 27th November.

Dynamical statistical models

IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 19th
November, 2020 indicates an area of potential zone over southeast AS on 19th, over south &
adjoining central AS on 20th, over southwest AS on 21st & 22nd and over southwest & adjoining
west-central AS off north Somalia coast on 23rd and over Gulf of Aden on 24th.
It also depicts potential zones over southwest BoB mainly during 23rd – 26th November.
Summary and Conclusion:
Most of the models suggest likely formation of a Depression over south Arabian Sea on 21st /
22nd November and its gradual west-northwestward movement towards Gulf of Aden by 24th
November. A few of the models like IMD GFS and NCEP GFS are indicating probable
intensification into Deep Depression over southwest & adjoining west-central Arabian Sea. Also
a few of the models indicate that a fresh Low Pressure Area could form over south Bay of
Bengal around 23rd /24th November, which might attain the intensity of a Depression over
southwest BoB on 25th November.
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It may thus be concluded that, the low pressure area which lay over central parts of
south Arabian Sea as on 19th November would move west-northwestwards and
concentrate into a Depression over southwest Arabian Sea during next 48 hours. It would
move further and west-northwestwards towards southwest & adjoining west-central AS
off north Somalia coast by 24th and weaken gradually over Gulf of Aden thereafter. Apart
from this, there could be a fresh Low Pressure area forming over southwest Bay of
Bengal around 23rd / 24th November, which might become more marked over southwest
BoB off Tamil Nadu coast on 25th November.
Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
Nil

96-120
HOURS
Nil

120-144
HOURS
Nil

144-168
HOURS
LOW

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Low

48-72
HOURS
Moderate

72-96
HOURS
High

96-120
HOURS
High

120-144
HOURS
LOW

144-168
HOURS
NIL

Advisory:
Watch has to be maintained w.r.t. the formation of: (i) a Depression over southwest AS during
next 48 hours, its west-northwestward movement and prospects for further intensification
subsequently.
(ii) Formation of a fresh Low Pressure Area over south Bay of Bengal around 23rd / 24th
November, which might become more marked over southwest BoB off Tamil Nadu coast around
25th.
IOP is suggested for Lakshadweep Islands on 20th and for south Oman and Yemen
during 22nd -25th
Also IOP is suggested for Coastal Tamil Nadu on 25th & 26th November.
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FDP (Cyclone) NOC Report Dated 20th November, 2020
Time of Issue: 1200 UTC

Synoptic features:

 Yesterday’s Low Pressure Area (LPA) over central parts of south Arabian Sea (AS)
persisted over the same region at 0300 UTC. It is very likely to move west-northwestwards
and concentrate into a Depression over Southwest Arabian Sea during next 48 hours.
 The trough from the cyclonic circulation associated with the above LPA to Comorin area
became less marked in the morning (0300 UTC).
 A cyclonic circulation extending upto 3.1 km above mean sea level lay over Equatorial
Indian Ocean (EIO) and adjoining southeast south Bay of Bengal (BoB). Under its influence,
an LPA is very likely to form over central parts of BoB around 23rd November. It is very likely
to concentrate into a Depression over southwest BoB and move west-northwestwards
towards Sri Lanka – Tamil Nadu coasts during subsequent 48 hours.

Dynamical and thermodynamical features

Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BoB).
SST is around 29-30°C over most parts of south and east-central Arabian Sea (AS). It is slightly
less (26-28°C) over west-central & north AS to the west of 68°E and north 11°N.

Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevail off
Myanmar coast and north Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining
parts of BoB and Andaman Sea.
High TCHP (100-120 kJ/cm2) prevails over Comorin Area and adjoining southwest BoB off
south Sri Lanka coast and Kerala & Karnataka coasts. TCHP is around 60-80 kJ/cm2 over major
parts of south AS except off north Somalia coast. TCHP is less than 50KJ/cm2 to the west of
68°E and north 11°N over the central & north AS and 60 – 80 kJ/cm2 over major parts of eastcentral AS.
Relative Vorticity:
Positive relative vorticity (40-60X10-6s-1) prevails over Equatorial Indian Ocean (EIO) & adjoining
southeast BOB with vertical extension upto 200 hPa level. Another positive vorticity zone
prevails over east-central BoB (10-20X10-6s-1) off Myanmar coast with vertical extension upto
200 hPa level.
Positive relative vorticity (40-60X10-6s-1) prevails over central parts of south Arabian Sea (AS)
and adjoining Equatorial Indian Ocean (EIO). Another zone of positive relative vorticity (2040X10-6s-1) prevails over southwest AS with southwest to northeast orientation. These zones of
positive vorticity are extending upto 500 hPa level.
Low level Convergence:
An area of positive convergence zone (05-20 x 10-5s-1) prevails over EIO and adjoining
southwest BoB.
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An area of positive convergence zone (05-15 x 10-5s-1) prevails over central parts of south AS.
Another area of positive convergence zone (5x10-5s-1) prevail over southwest AS.
Upper level Divergence:
An extended area of positive divergence zone (10-30x10-5s-1) prevails over EIO and adjoining
southwest BoB.
An area of positive divergence zone (05-40 x 10-5s-1) prevails over southwest AS. Another area
of positive divergence zone (5-20x10-5s-1) prevails over east-central AS.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (05-20 kts) over Andaman Sea, southeast &
east-central BoB and southwest BoB off Andhra Pradesh coast. It is high (25-40 kts) over north
BoB and southwest BoB.
The VWS is moderate (10-20 kts) over major parts of central and adjoining south AS and Gulf of
Aden. The VWS is high (25-50 knots) over remaining parts of south and north AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over central parts of south AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along along 15°N over the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over south BOB between latitude 10.0⁰N & south
Andaman Sea. Scattered low & medium clouds with embedded moderate to intense convection
lay over rest parts of south BoB and north Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered to broken low & and medium clouds with
embedded intense to very intense convection lay over southeast AS between latitude 9.5⁰N &
15.0⁰N and longitude 66.0⁰E & 73.0⁰E in association with low level circulation over the central
parts of South AS. Minimum cloud top temperature is -93⁰C
M.J.O. Index:
MJO index is in Phase 2 with amplitude more than 1 a n d w i l l c o n t i n u e i n s a m e p h a s e
d u r i n g n e x t 2 4 h o u r s . As per the latest projections, it is likely to move to in Phase-3 with
amplitude remaining more than 1 till 22nd and thereafter, it will continue to remain in Phase-2
with amplitude becoming less than 1 till 24th.
Storms and Depression over South China Sea/ South Indian Ocean:
NO STORM

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 20th November, 2020
indicates presence of an extended low pressure area over south AS on 20th. It is indicating the
system as an LPA over southwest AS on 21st, a Well Marked Low over southwest AS on 22nd,
its rapid intensification into Deep Depression over southwest AS off Somalia coast on 23rd
and weakening on 24th.
IMD GFS is also indicating formation of a Depression / Deep Depression over southwest BoB
on 24th, its intensification into Cyclonic Storm & above intensity over southwest BoB off Tamil
Nadu coast on 25th and crossing north Tamil Nadu coast as a Very Severe Cyclonic Storm by
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the evening / night of 26th and weakening into a Severe Cyclonic Storm over north interior Tamil
Nadu by 27th morning.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 20th November, 2020
indicate similar pattern as depicted by IMD GFS, regarding the Arabian Sea system.
However, regarding the BoB system, it shows some deviation in the initial day intensity as a
Depression on 23rd over southwest BoB with large uncertainty. Though further intensification is
shown to be in a similar manner, regarding the crossing Tamil Nadu coast, as against the
deterministic GFS, GEFS is showing further north-northeastward movement skirting Tamil Nadu
coast, over southwest & adjoining west-central BoB off south Andhra Pradesh – north Tamil
Nadu coast on 27th and weakening in-situ on 28th November.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 20th November, is indicating an extended Low
over south AS on 20th, over southwest AS on 21st, a Well Marked Low over southwest AS on
22nd and as an LPA over southwest AS on 23rd.
It also indicates the formation of an LPA over central parts of south BoB on 22nd and it
becoming a Depression over southwest BoB on 23rd.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 20th November depicts an extended
Low over south AS & adjoining EIO on 20th & 21st, LPA over southwest AS on 22nd, its
intensification into a Depression over southwest AS off Somalia coast on 23rd & 24th, and
weakening on 25th.
It also indicates the formation of an LPA over south BoB on 22nd & 23rd, its rapid intensification
into a Deep Depression over southwest BoB off north Sri Lanka - Tamil Nadu coasts on
24th, becoming a Cyclonic Storm / Severe Cyclonic Storm over southwest BoB off Tamil
Nadu coast on 25th and crossing Tamil Nadu coast & weakening into an LPA over north
interior Karnataka on 26th.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 20th November indicates
formation of an LPA over southeast & adjoining southwest BoB on 22nd and intensification
into a Depression over central parts of south BoB on 23rd.
NEPS Model: NEPS model guidance based on 0000 UTC of 20th November shows nearly
similar pattern as that of NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 20th November does not predict any
depression over the AS, unlike all other models. It shows an LPA over southwest AS on 20th, its
west-northwestward movement over to west-central AS by 23rd and weakening on 24th.
However it predicts formation of an LPA over southeast BoB on 23rd, its becoming well marked
over southwest BoB off Sri Lanka coast on 24th, further becoming a Depression over
southwest BoB and adjoining Gulf of Mannar and north Sri Lanka coast on 25th, moving
over to Tamil Nadu & weakening into an LPA on 26th and re-emergence as a Low
pressure area over coastal Karnataka on 27th, re-intensification into a Depression over
east-central AS on 29th and subsequent west-northwestward movement.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 20th November,
2020 also depicts the AS system only as an LPA, which moves upto southwest AS off Somalia
coast by 23rd and weakening over Gulf of Aden on 24th.
It also depicts the formation of an LPA over southeast BoB on 22nd, its persistence on 23rd,
intensification into a Depression over central parts of south BoB on 24th, its
intensification into a Cyclonic Storm over the same region on 25th, further intensification
into still higher Severe cyclone category over southwest BoB on 26th, over southwest &
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adjoining west-central BoB off north Tamil Nadu – south Andhra Pradesh coasts on 27th
and crossing north Tamil Nadu coast as a very severe Cyclonic Storm on 28th.

Dynamical statistical models

IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 20th
November, 2020 indicates an area of potential zone over south & adjoining east-central AS and
another area over EIO to the south of southeast BoB on 20th, over south AS & another area
over southwest AS on 21st, over southwest AS as well as over southeast BoB on 22nd and over
Gulf of Aden off north Somalia coast and over southeast BoB on 23rd , over central parts of
south BoB on 24th & 25th and over southwest BoB on 26th.
Summary and Conclusion:
Most of the models at present do not suggest any further intensification of the present LPA over
central parts of south AS. However, a few of them like IMD GFS & NCUM continues to indicate
its probable intensification into a Depression over southwest Arabian Sea off Somalia coast on
23rd November, with rapid weakening over Gulf of Aden on 24th.
In case of the BoB, most of the models are indicating probable formation of a Depression over
central parts of south BoB around 23rd / 24th with likely movement towards Tamil Nadu coast by
26th November. However the extent of intensification vary from model to model, as IMD GFS,
NCEP, GFS and NCUM indicating intensification beyond Severe Cyclone intensity, whereas
ECMWF and NEPS predicting the system only upto the intensity of a Deep Depression /
Cyclonic Storm. Similarly, models disagree on the Land fall characteristics including date & time
of its crossing the coast as well. The crossing point ranges from south Tamil Nadu coast to
northern most coast of Tamil Nadu and a few of them like GEFS predicts weakening over
southwest & adjoining west-central BoB off north Tamil Nadu – south Andhra Pradesh coasts
on 28th.
It may thus be concluded that, the low pressure area which lay over central parts of
south Arabian Sea as on 20th November would move west-northwestwards and
concentrate into a Depression over southwest Arabian Sea during next 48 hours. It would
move further and west-northwestwards towards southwest & adjoining west-central AS
off north Somalia coast by 24th and weaken gradually over Gulf of Aden thereafter. Apart
from this, there could be a fresh Low Pressure area forming over southwest Bay of
Bengal around central parts of BoB around 23rd November. It is very likely to concentrate
into a Depression over southwest BoB and move west-northwestwards towards Sri
Lanka – Tamil Nadu coasts during subsequent 48 hours.
Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Nil

48-72
HOURS
Nil

72-96
HOURS
LOW

96-120
120-144
HOURS
HOURS
MODERATE HIGH

144-168
HOURS
HIGH

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
Low

48-72
HOURS
Moderate

72-96
HOURS
High

96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL

Advisory:
Watch has to be maintained w.r.t. the formation of: (i) a Depression over southwest AS during
next 48 hours, its west-northwestward movement and prospects for affecting Somalia coast
subsequently.
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(ii) Formation of a fresh Low Pressure Area over central parts of south Bay of Bengal around
23rd November, which might concentrate into a Depression over southwest BoB during the
subsequent 48 hours and its likely movement towards Tamil Nadu coast during the same
period.
IOP is suggested for north Somalia, south Oman and Yemen coasts during 22nd - 25th
Also IOP is suggested for Coastal Tamil Nadu on 25th & 26th November.
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FDP (Cyclone) NOC Report Dated 21st November, 2020
Time of Issue: 1200 UTC

Synoptic features:

 Yesterday’s Low Pressure Area (LPA) over central parts of south Arabian Sea (AS) lay as
well marked low pressure area over southwest Arabian Sea and persisted over the same
region. It is very likely to move west-northwestwards and concentrate into a Depression
over Southwest Arabian Sea during next 24 hours.
 Under the influence of cyclonic circulation over Equatorial Indian Ocean (EIO) and adjoining
southeast Bay of Bengal (BoB), an LPA has formed over EIO and adjoining central parts of
south BoB at 0300 UTC. It is likely to concentrate into a Depression over southwest BoB
and during next 48 hours and move west-northwestwards towards Sri Lanka – Tamil Nadu
coasts and reach near Tamilnadu & Puducherry coasts on 25th November.

Dynamical and thermodynamical features

Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BoB).
SST is around 29-30°C over most parts of south and east-central Arabian Sea (AS). It is slightly
less (26-28°C) over west-central & north AS to the west of 68°E and north 11°N.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevail off
Myanmar coast and north Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining
parts of BoB and Andaman Sea.
High TCHP (100-120 kJ/cm2) prevails over Comorin Area and adjoining southwest BoB off
south Sri Lanka coast and Kerala & Karnataka coasts. TCHP is around 60-80 kJ/cm2 over major
parts of south AS except off north Somalia coast. TCHP is less than 50KJ/cm2 to the west of
68°E and north 11°N over the central & north AS and 60 – 80 kJ/cm2 over major parts of eastcentral AS.
Relative Vorticity:
Positive relative vorticity (20-50X10-6s-1) prevails over EIO & adjoining central parts of south
BOB with vertical extension upto 500 hPa level.
Two fragmented positive relative vorticity (25-50X10-6s-1) zones prevail over southwest Arabian
Sea (AS) and another zone of positive relative vorticity (20-30X10-6s-1) prevails over southwest
AS. These zones of positive vorticity are extending upto 500 hPa level.
Low level Convergence:
An area of positive convergence zone (05-10 x 10-5s-1) prevails over EIO and adjoining central
parts of south BoB.
An area of positive convergence zone (20 x 10-5s-1) prevails over southwest AS.
Upper level Divergence:
An area of positive divergence zone (30x10-5s-1) prevails over EIO and adjoining central parts of
south BoB.
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Two fragmented areas of positive divergence zone (10 & 20 x 10-5s-1) prevail over southwest
AS.
Wind Shear:
The vertical wind shear (VWS) is moderate (10-20 kts) over south and adjoining central BoB.
The VWS is moderate (5-20 kts) over central parts of AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over central parts of south BoB.
Decreasing wind shear tendency is seen over westcentral AS and Gulf of Aden.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along along 11.5°N over the BoB and along 15°N
over the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over south BOB between to the south of latitude 10.0⁰N &
south Andaman Sea. Scattered low & medium clouds with embedded moderate to intense
convection lay over Andaman Sea. Scattered low & medium clouds with embedded weak to
moderate convection lay over central BoB.
Arabian Sea:According to 0900 UTC satellite imagery, broken low & and medium clouds with embedded
intense to very intense convection lay over AS between latitude 7.8⁰N & 16.0⁰N and longitude
55.5⁰E & 69.0⁰E in association with low level circulation over the central parts of South AS.
Minimum cloud top temperature is -93⁰C.
M.J.O. Index:
MJO index is in Phase 2 wi th amplitude equal to 1. As per the latest projections, it is likely to
move to Phase-3 with amplitude becoming less than 1 during next 3 days. Thereafter, it will
move back to phase 2 with amplitude remaining less than 1.
Storms and Depression over South China Sea/ South Indian Ocean:
NO STORM

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 21st November, 2020
indicates presence of a WML over south AS on 21st. It is indicating its slight westward
movement and weakening in to an LPA over southwest AS on 23rd, persistence as LPA over
southwest AS off Somalia coast on 24th and weakening on 25th.
IMD GFS is also indicating persistence of an LPA over southeast BoB and adjoining EIO on 21st
& 22nd, its rapid intensification into a Severe Cyclonic Storm (CS) over southwest & adjoining
southeast BoB on 23rd, its west-northwestward movement & further intensification over
southwest BoB and adjoining north Sri Lanka coast on 24th, over southwest BoB and adjoining
Gulf of Mannar, close to central Tamil Nadu coast on 25th, over north interior Tamil Nadu as a
Depression on 26th and weakening on 27th.
Later, it also indicates formation of a fresh LPA over southeast BoB on 29th, intensification into a
Depression over southeast & adjoining southwest BoB on 30th November and further
intensification into a Cyclonic Storm over southwest BoB off north Sri Lanka coast on 1st
December.
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IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 21st November, 2020
indicate similar pattern as depicted by IMD GFS, regarding the Arabian Sea system.
However, regarding the BoB system, it shows slight deviation in the position on 26th, as it shows
the system as a Depression over costal Tamil Nadu as against north interior Tamil Nadu, rest all
remaining the same. It implies that GEFS is indicating that the system could cross as a CS over
central Tamil Nadu in the early morning of 26th November.
Regarding the fresh formation over the BoB, GEFS also shows an LPA over south BoB on 29th
November.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 21st November, is indicating a WML over
southwest AS & adjoining EIO on 21st, a Depression over the same region on 22nd & 23rd and
its weakening into an LPA over southwest AS on 24th.
It also indicates the formation of an LPA over central parts of EIO & adjoining southeast BoB on
22nd, becoming a Depression over southwest BoB on 23rd and over Sri Lanka on 24th.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 21st November depicts a WML over
southwest AS on 21st & 22nd, as an LPA over southwest AS off Somalia coast on 23rd and
weakening on 24th.
It also indicates the formation of a Depression over southwest BoB off north Sri Lanka coast on
24th, intensification into a CS / Severe Cyclonic Storm (SCS) off north Tamil Nadu – Sri Lanka
coasts on 25th, further intensification over southwest & adjoining west-central BoB off north
Tamil Nadu – south Andhra Pradesh coast on 26th, over coastal Andhra Pradesh with marginal
weakening on 27th and becoming less marked on 28th.
It also indicates formation of a fresh LPA over southeast BoB on 30th November and its
becoming a Depression / Deep Depression over central parts of south BoB on 1st December.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 21st November indicates a
Depression over central parts of south BoB on 23rd and a CS over southwest BoB on 24th.
NEPS Model: NEPS model guidance based on 0000 UTC of 21st November shows nearly
similar pattern as that of NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 21st November does not predict any
depression over the AS, unlike WRF & UM. It shows an LPA over southwest AS & adjoining EIO
on 21st, LPA over southwest AS on 22nd, over southwest & adjoining west-central AS on 23rd
and weakening on 24th.
However it predicts formation of an LPA over central parts of south BoB on 22nd, its persistence
on 23rd, over southwest BoB on 24th, becoming a Depression over southwest BoB off Tamil
Nadu coast on 25th, crossing south Tamil Nadu coast & weakening into a WML over north
interior Tamil Nadu on 26th, as a WML over north interior Karnataka on 27th, re-emergence as
an LPA over to east-central AS and gradual west-northwestward movement without
intensification during 29th November – 01st December.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 21st November,
2020 also depicts the AS system only as an LPA, which moves upto southwest AS off Somalia
coast by 23rd and weakening over Somalia & adjoining Gulf of Aden on 24th.
It also depicts the formation of an extended Low over EIO and adjoining southeast BoB on 22nd,
its intensification into a Depression over southwest BoB on 23rd, Deep Depression over
southwest BoB on 24th, its further intensification into a Cyclonic Storm over the same
region on 25th, further intensification into still higher Severe cyclone category over
southwest & adjoining west-central BoB off north Tamil Nadu coast on 26th, as a CS over
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north coastal Tamil Nadu on 27th, as an LPA over north interior Tamil Nadu on 28th and
weakening on 29th.
It also predicts a fresh LPA over south Andaman Sea on 29th, its gradual west-northwestward
movement and becoming a WML over central parts of south BoB 01st December and
intensification into a Deep Depression / CS over southwest BoB off north Tamil Nadu
caost on 2nd December.

Dynamical statistical models

IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 21st
November, 2020 indicates an area of potential zone over southwest AS, EIO & adjoining
southwest AS on 21st, over southwest AS on 22nd and over Gulf of Aden off north Somalia coast
on 23rd.
It also depicts potential zones over EIO & adjoining southeast BoB on 21st, over EIO to the
south of southwest BoB on 22nd, over southwest BoB during 23rd - 25th, over southwest &
adjoining west-central BoB off north Tamil Nadu – south Andhra Pradesh coasts on 26th and
over west-central BoB off Andhra Pradesh coast on 27th.
It also predicts a potential zone over south Andaman Sea and adjoining Malay Peninsula on
28th November.
Summary and Conclusion:
Most of the models at present do not suggest any further intensification of the present LPA over
central parts of south AS. However, a few of them like WRF & GPP continues to indicate its
probable intensification into a Depression over southwest Arabian Sea off Somalia coast on
22nd November, with weakening over Gulf of Aden on 24th.
In case of the BoB, most of the models are indicating probable formation of a Depression over
central parts of south BoB around 23rd / 24th with likely movement towards Tamil Nadu coast by
25th November. However the extent of intensification vary from model to model, as IMD GFS,
GEFS, NCEP GFS, NCUM & NEPS indicating intensification beyond Severe Cyclone intensity,
whereas ECMWF predicting the system only upto the intensity of a Deep Depression / Cyclonic
Storm. Similarly, models disagree on the Land fall characteristics including date & time of its
crossing the coast as well. The crossing point ranges from south Tamil Nadu coast in the early
morning of 25th to northern most coast of Tamil Nadu and a few of them like NCUM & NEPS
predicts crossing Andhra Pradesh coasts on 27th.
It may thus be concluded that, (i) The LPA over Equatorial Indian Ocean (EIO) & adjoining
central parts of south BoB is very likely to concentrate into a Depression over southwest BoB
during next 48 hours and intensify further during subsequent 48 hours. It is very likely to move
west-northwestwards towards Sri Lanka – south Tamil Nadu coasts and reach near Tamil Nadu
& Puducherry coasts on 25th November. (ii) the Well Marked low pressure area which lay over
southwest Arabian Sea as on 21st November would move west-northwestwards and
concentrate into a Depression over southwest Arabian Sea during next 24 hours. It would move
further and west-northwestwards towards southwest & adjoining west-central AS off north
Somalia coast on 23rd and weaken over Gulf of Aden thereafter. (iii) Apart from this, there could
be a fresh Low Pressure area forming over south Andaman Sea & neighbourhood around 28th
November. It would gradually move west-northwestwards and concentrate into a Depression
over southwest BoB around 01st / 02nd December.
Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
Nil

24-48
HOURS
LOW

48-72
72-96
HOURS
HOURS
MODERATE HIGH
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96-120
HOURS
HIGH

120-144
HOURS
LOW

144-168
HOURS
NIL

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
LOW

24-48
48-72
HOURS
HOURS
MODERATE HIGH

72-96
HOURS
NIL

96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL

Advisory:
Watch has to be maintained w.r.t. the formation of: (i) a Depression over southwest BoB during
next 48 hours, its west-northwestward movement, prospects for further intensification &
reaching Tamil Nadu coast around 25th November.
(ii) a Depression over southwest AS during next 24 hours, its west-northwestward movement
and prospects of affecting Somalia coast subsequently.
(ii) Formation of a fresh Low Pressure Area over south Andaman Sea & neighbourhood around
28th November, which might concentrate into a Depression over southwest BoB around 01st
December and its likely movement towards Tamil Nadu coast during the same period.
IOP is suggested for north Somalia, south Oman and Yemen coasts during 22nd - 25th
Also IOP is suggested for Coastal Tamil Nadu on 25th & 26th November.
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FDP (Cyclone) NOC Report Dated 22nd November, 2020
Time of Issue: 1200 UTC

Synoptic features:
 Yesterday’s well marked low pressure area over southwest Arabian Sea (AS) concentrated
into a Depression (D) over Southwest Arabian Sea in the mid-night (1800 UTC) of 21st
November 2020. Moving nearly westwards, it rapidly intensified into Deep Depression (DD)
in the early morning (0000 UTC), into cyclonic storm (CS) “GATI” in the morning (0300
UTC), further into a Severe Cyclonic Storm (SCS) around noon (0600 UTC) and into a
Very Severe Cyclonic Storm (VSCS) and lay centered at 0900 UTC of today the 22nd
November, 2020 over southwest AS near Lat. 10.4ºN and Long. 52.0º E about 320 km
south-southwest of Socotra (Yemen), 120 km southeast of Ras Binnah (Somalia). It is very
likely to move nearly westwards & cross Somalia coast around 10.5ºN (south of Ras Binnah
(Somalia) during the early hours of 23rd November as a VSCS with a wind speed of 130 140 kmph gusting to 155 kmph.
 Yesterday’s Low Pressure Area (LPA) lay as a well marked low pressure area (WML) over
southwest & adjoining southeast BoB in the morning (0300 UTC) and persisted with same
intensity over the same region in the afternoon (0900 UTC) of today, the 22nd November,
2020. It is very likely to concentrate into a depression over Southwest Bay of Bengal during
next 24 hours and intensify further into a cyclonic storm during subsequent 24 hours. It is
very likely to move northwestwards and cross Tamil Nadu and Puducherry coasts between
Karaikal and Mahabalipuram around 25th November 2020 noon/afternoon.


Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BoB).
SST is around 29-30°C over most parts of south and east-central Arabian Sea (AS). It is slightly
less (26-28°C) over west-central & north AS to the west of 68°E and north of 11°N.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevail off
Myanmar coast and north Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining
parts of BoB and Andaman Sea.
High TCHP (100-120 kJ/cm2) prevails over Comorin Area and adjoining southwest BoB off
south Sri Lanka coast and Kerala & Karnataka coasts. TCHP is around 60-80 kJ/cm2 over major
parts of south AS except off north Somalia coast. TCHP is less than 50KJ/cm2 to the west of
68°E and north 11°N over the central & north AS and 60 – 80 kJ/cm2 over major parts of eastcentral AS.
Relative Vorticity:
Positive relative vorticity (100X10-6s-1) prevails over southwest BOB with vertical extension upto
500 hPa level.
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Positive relative vorticity (100X10-6s-1) zone prevail over southwest Arabian Sea (AS). These
zones of positive vorticity are extending upto 200 hPa level.
Low level Convergence:
An area of positive convergence zone (20-10 x 10-5s-1) southwest BoB.
An area of positive convergence zone (15 x 10-5s-1) prevails over southwest AS and also over
central parts of south AS.
Upper level Divergence:
An area of positive divergence zone (40x10-5s-1) prevails over southwest BoB and adjoining
areas of EIO.
Positive divergence zone (30 x 10-5s-1) prevail over southwest AS and adjoining Somalia coast.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (10-20 kts) over south and adjoining central
BoB.
The VWS is low to moderate (5-20 kts) over entire belt of south AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over south BoB.
Decreasing wind shear tendency is seen over westcentral AS and Gulf of Aden.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along along 11°N over the BoB and along 16°N
over the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over south BOB between to the south of latitude 05.0⁰N &
13.0⁰N to the west of Longitude 90.0⁰E, in association with the WML over the region. Minimum
cloud top temperature over the wall cloud region is -93⁰C.
Arabian Sea:According to 0900 UTC satellite imagery, the VSCS GATI is estimated to have intensity T4.0
/4.0, with an ‘EYE’ pattern. Eye temperature is +15.9ºC. Associated broken low & and medium
clouds with embedded intense to very intense convection lay over southwest AS between
latitude 8.0⁰N & 12.5⁰N and longitude 48.5⁰E & 53.0⁰E. Minimum cloud top temperature over the
wall cloud region is -73⁰C.
M.J.O. Index:
MJO index is in Phase 3 with amplitude equal to 1. As per the latest projections, it is likely to
continue in Phase-3 with amplitude becoming less than 1 during next 4 days. Thereafter, it will
move back to phase 2 with amplitude remaining less than 1.
Storms and Depression over South China Sea/ South Indian Ocean:
NO STORM

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 22nd November, 2020
indicates presence of CS over southwest AS on 22nd. It is indicating its slight westward
movement and weakening in to a D over southwest AS off north Somalia coast on 23rd and
weakening on 24th.
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IMD GFS is also indicating persistence of an LPA over central parts of south BoB on 22nd, its
rapid intensification into a Cyclonic Storm (CS) over southwest BoB on 23rd, its westnorthwestward movement & further intensification (even upto Super Cyclone, going by the
number of closed isobars) over southwest BoB off north Sri Lanka coast on 24th, over southwest
BoB off northTamil Nadu coast on 25th, its crossing north Tamil Nadu coast between 0600 &
0900 UTC of 25th and as an Extremely Severe CS (ESCS) over north interior Tamil Nadu on
26th and further as a WML south coastal Andhra Pradesh on 27th.
Later, it also indicates formation of a fresh DD / CS over southeast BoB on 29th November and
further intensification into an Extremely Severe Cyclonic Storm over southwest BoB on 30th
November, over southwest BoB off north Sri Lanka coast on 1st December and as a WML over
south Kerala on 2nd December.

IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 22nd November, 2020
indicate similar pattern as depicted by IMD GFS, regarding the Arabian Sea system.
However, regarding the BoB system, it shows slight deviation in the time of crossing as it shows
a delay as it crosses north Tamil Nadu coast around the early morning (0000UTC) of 26th.
Intensity shown is to be similar.
Regarding the fresh formation over the BoB, GEFS also shows a D over southeast BoB on 29th
and over southwest BoB without much intensification (unlike GFS) on 30th November.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 22nd November, is indicating a CS over
southwest AS on 22nd, a Depression over north coastal Somalia on 23rd and its weakening
on 24th.
It also indicates presence of an LPA over central parts of south BoB on 22nd, LPA over
southwest BoB on 23rd, rapidly intensifying into a CS / SCS over southwest BoB off north Sri
Lanka coast on 24th and as an ESCS over southwest BoB off central Tamil Nadu coast on
25th.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 22nd November depicts a WML over
southwest AS on 22nd, as an LPA over southwest AS on 23rd and weakening on 24th.
It also indicates an LPA over southeast BoB on 22nd, a WML over south BoB & adjoining EIO
on 23rd, a D over southwest BoB off Si Lanka coast on 24 th, a Super cyclone over southwest
Bob off Tamil Nadu coast on 25th, and over southwest BoB off north Tamil Nadu coast on 26th,
after crossing north Tamil Nadu coast, as a VSCS over south coastal Andhra Pradesh on 27 th
and weakening on 28th.
It also indicates formation of a fresh WML over southeast BoB and adjoining EIO on 30th
November, its becoming a CS over central parts of south BoB on 1st December and as an
ESCS over southwest BoB off north Sri Lanka – Tamil Nadu coasts on 2nd December.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 22nd November indicates an
LPA over south BoB on 22nd, a Depression over southwest BoB on 23rd , as a VSCS over
southwest BoB off Sri Lanka coast on 24th and as a Super cyclone over southwest Bob off Tamil
Nadu – north Sri Lanka coasts on 25th November.
NEPS Model: NEPS model guidance based on 0000 UTC of 22nd November shows nearly
similar pattern as that of NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 22nd November does not predict any
depression over the AS. It shows a WML over west-central AS on 22nd & 23rd and weakening on
24th.
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It predicts formation of an LPA over southwest BoB on 23rd, a DD over southwest BoB off Sri
Lanka coast on 24th, becoming an SCS over southwest BoB off Tamil Nadu coast on 25th,afer
crossing, as a Depression over north interior Tamil Nadu on 26th, as a WML over Telangana
and adjoining north interior Karnataka on 27th, its emerging over to east –central AS on 28th &
weakening on 29th.
It also shows fresh formation of an LPA over southeast BoB on 30th November, a WML over
southwest boB on 1st December and as a CS over south coastal Tamil Nadu & neighbourhood
on 2nd December.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 22nd November,
2020 also depicts the AS system only as an LPA, which moves upto southwest AS off Somalia
coast by 23rd and weakening over Somalia & adjoining Gulf of Aden on 24th.
It also depicts the formation of a CS over southwest BoB off north Sri Lanka coast on 23rd,
VSCS over southwest BoB off north Sri Lanka – Tamil Nadu coasts on 24th, its further
intensification into an ESCS over southwest BoB, very close to north Tamil Nadu coast on
25th,crossing Tamil Nadu coast and lying over north interior Tamil Nadu as a CS on 26th, as
WML over north coastal Tamil Nadu & adjoining Andhra Pradesh on 27th, and weakening on
28th.
It also predicts a fresh LPA over south Andaman Sea on 28th, its gradual west-northwestward
movement and becoming a WML over central parts of southeast BoB and adjoining EIO by 01st
December and intensification into a Depression over southwest BoB on 2nd December and as a
CS over north coastal Tamil Nadu & adjoining south coastal Andhra Pradesh on 3rd December.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 22nd
November, 2020 indicates an area of potential zone over southwest AS on 22nd.
It also depicts potential zones over central parts of south BoB and adjoining EIO on 22nd, over
southwest BoB on 23rd, over southwest Bob off north Tamil Nadu – Sri Lanka coasts on 24th,
over southwest BoB & adjoining west-central Bob off Tamil Nadu – south Andhra Pradesh
coasts on 25th.
It also predicts a potential zone over south Andaman Sea on 28th and over south Andaman Sea
and adjoining southeast BoB on 29th November.
Summary and Conclusion:
Most of the models did not depict the Low Pressure System over southwest AS as a Severe
cyclone. However, most of them predict its weakening over Gulf of Aden by 24th.
In case of the BoB, most of the models are indicating probable formation of a Depression over
central parts of south BoB around 23rd with likely movement towards Tamil Nadu coast by 25th
November. However the extent of intensification vary from model to model, as IMD GFS, GEFS,
NCEP GFS, NCUM & NEPS indicating intensification beyond Severe Cyclone intensity,
whereas ECMWF predicting the system only upto the intensity of Severe Cyclonic Storm.
Similarly, models disagree on the Land fall characteristics including date & time of its crossing
the coast as well. The crossing point ranges from south Tamil Nadu coast in the early morning
of 25th to northern most coast of Tamil Nadu and a few of them like NCUM & NEPS predicts
crossing Andhra Pradesh coasts on 26th.
It may thus be concluded that, (i) The well marked low pressure area (WML) over southwest
& adjoining southeast BoB is very likely to concentrate into a depression over Southwest Bay of
Bengal during next 24 hours and intensify further into a cyclonic storm during subsequent 24
hours. It is very likely to move northwestwards and cross Tamil Nadu and Puducherry coasts
between Karaikal and Mahabalipuram around 25th November 2020 noon/afternoon.
(ii) the Very Severe Cyclonic Storm (VSCS) GATI over southwest AS is very likely to move
nearly westwards & cross Somalia coast around 10.5ºN (south of Ras Binnah (Somalia) during
the early hours of 23rd November as a VSCS with a wind speed of 130 -140 kmph gusting to
155 kmph.
(iii) Apart from this, there could be a fresh Low Pressure area forming over south Andaman Sea
& neighbourhood around 28th November. It would gradually move west-northwestwards and
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concentrate into a Depression and subsequently intensify into a Cyclonic Storm over southwest
BoB off Tamil Nadu coast around 02nd December.
Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
LOW

24-48
48-72
HOURS
HOURS
MODERATE HIGH

72-96
HOURS
HIGH

96-120
HOURS
HIGH

120-144
HOURS
NIl

144-168
HOURS
NIL

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
HIGH

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL

Advisory:
Watch has to be maintained w.r.t. the formation of: (i) a Depression over southwest BoB during
next 24 hours, its west-northwestward movement, prospects for further intensification & crossing
Tamil Nadu coast on 25th November.
(ii) the west-northwestward movement of VSCS GATI and its crossing Somalia coast during the
early hours of 23rd.
(ii) Formation of a fresh Low Pressure Area over south Andaman Sea & neighbourhood around
28th November, which might concentrate into a Depression over southwest BoB , into a Cyclonic
Storm by 02nd December and its likely movement towards Tamil Nadu coast during the same
period.
IOP is suggested for north Somalia, south Oman and Yemen coasts during 22nd – 23rd.
Also IOP is suggested for Coastal Tamil Nadu on 25th & 26th November.
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FDP (Cyclone) NOC Report Dated 23rd November, 2020
Time of Issue: 1200 UTC

Synoptic features:


Yesterday’s Very Severe Cyclonic Storm (VSCS) “GATI” over southwest Arabian Sea
moved nearly westwards, crossed north Somalia coast near latitude 10.4 0N around 1500
UTC as a VSCS with an estimated maximum sustained wind speed of 130-140 kmph
gusting to 155 kmph. Continuing to move further westwards, it weakened into a Severe
Cyclonic Storm (SCS) over Somalia coast in the early hours (2100 UTC of 22 nd), into a
Cyclonic Storm (CS) in the early morning (0000 UTC of 23rd), into Deep Depression
(DD) around noon (0600 UTC of 23rd). At 0600 UTC of 23rd, it lay over the same
region near Latitude 10.7°N and Longitude 49.2°E, 220 km west-southwest of Ras Binnah
(Somalia). It is very likely to move nearly westwards and weaken gradually into a
Depression during next 03 hours and into a Well marked Low pressure area (WML) during
subsequent 06 hours.

 Yesterday’s WML over southwest & adjoining southeast BoB concentrated into a
Depression (D) over the same region in the at 2100 UTC of 22nd. It lay centred at 0600
UTC of 23rd November, 2020 over the same region near latitude 9.6°N and longitude
84.0°E, about 520 km east-southeast of Puducherry and 560 km southeast of Chennai. It
is very likely to intensify into a cyclonic storm during next 24 hours. It is very likely to move
northwestwards and cross Tamil Nadu and Puducherry coasts between Karaikal and
Mamallapuram around 25th November 2020 afternoon as a severe cyclonic storm with a
wind speed of 100-110 kmph gusting to 120 kmph.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BoB).
SST is around 29-30°C over most parts of south and east-central Arabian Sea (AS). It is slightly
less (26-28°C) over west-central & north AS to the west of 68°E and north of 11°N.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevail off
Myanmar coast and north Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining
parts of BoB and Andaman Sea.
High TCHP (100-120 kJ/cm2) prevails over Comorin Area and adjoining southwest BoB off
south Sri Lanka coast and Kerala & Karnataka coasts. TCHP is around 60-80 kJ/cm2 over major
parts of south AS except off north Somalia coast. TCHP is less than 50KJ/cm2 to the west of
68°E and north 11°N over the central & north AS and 60 – 80 kJ/cm2 over major parts of eastcentral AS.
Relative Vorticity:
Positive relative vorticity (150X10-6s-1) prevails over southwest BOB to the south of system
centre.
Positive relative vorticity (50X10-6s-1) zone prevail over north Somalia to the southeast of system
centre.
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Low level Convergence:
An area of positive convergence zone (20 x 10-5s-1) persists over southwest BoB to the
southwest of system centre.
Positive convergence (20 x 10-5s-1) prevails over Gulf of Aden to the north of system centre.
Upper level Divergence:
An area of positive divergence zone (30x10-5s-1) prevails over the system centre. It is northeastsouthwest oriented.
Positive divergence zone (10 x 10-5s-1) prevails over Gulf of Aden to the west of system centre.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (10-20 kts) over south and adjoining central
BoB. It is increasing becoming high towards Tamil Nadu-Andhra Pradesh coasts along the
expected track.
The VWS is low to moderate (5-20 kts) over central parts of AS and over Gulf of Aden.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over central BoB and along the expected track.
Decreasing wind shear tendency is seen over north Somalia over the system centre.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 12°N over the BoB and along 16.5°N over
the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, intensity of the system is T 1.5/1.5. The clouds are
organized in shear pattern. Scattered to broken low & medium clouds with embedded intense to
very intense convection lay over south and adjoining central BOB between latitude 8.5⁰N &
14.0⁰N and Longitude 80.0⁰E & 90.0⁰E, in association with the depression over the region.
Minimum cloud top temperature over the wall cloud region is -83⁰C.
Arabian Sea:According to 0900 UTC satellite imagery, the intensity of vortex (GATI) is estimated to have
intensity T2.0 /2.0. Associated scattered low & and medium clouds with embedded intense to
very intense convection lay over north Somalia and adjoining Gulf of Aden. Minimum cloud top
temperature is -83⁰C.
M.J.O. Index:
MJO index is in Phase 3 with amplitude equal to 1. As per the latest projections, it is likely to
continue in Phase-3 with amplitude becoming less than 1 during next 4 days. Thereafter, it will
move back to phase 2 with amplitude remaining less than 1.
Storms and Depression over South China Sea/ South Indian Ocean:
NO STORM

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 23rd November, 2020
indicates presence of an SCS over southwest BoB on 23rd. It is indicating its slight westward
movement and rapid intensification in to a Super Cyclonic Storm (SuCS) over southwest BoB off
north Sri Lanka coast on 24th, persistence as SuCS over southwest BoB off north Tamil Nadu
coast on 25th, after crossing north Tamil Nadu coast as a VSCS over north interior Tamil Nadu
on 26th and as an extended Low over southeast Arabian Sea (AS) on 28th and weakening on
29th November.
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It also indicates formation of an extended Low over south BoB on 28th, a CS over southeast
BoB and adjoining south Andaman Sea on 29th November and further intensification into a
VSCS over southeast BoB on 30th November, VSCS over southeast BoB on 01st December,
over north costal Tamil Nadu on 02nd December and as a Low Pressure Area (LPA) over north
Kerala & adjoining Karnataka coasts on 03rd December.

IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 23rd November, 2020
indicate similar pattern as depicted by IMD GFS, with respect to (w.r.t) the currently existing
system over southwest BoB.
However, regarding the fresh formation over the BoB, it shows slight deviation in the location as
well as intensification timings. It shows an extended Low over south Andaman Sea on 28 th, D
over southeast BoB on 29th, CS over central parts of south BoB on 30th November and VSCS
over southwest BoB on 01st December.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 23rd November, is indicating a VSCS over
southwest BoB on 23rd, SuCS over southwest BoB off north Sri Lanka coast on 24th, Extremely
Severe Cyclonic Storm (ESCS) over southwest BoB off north Tamil Nadu coast & adjoining
north Sri Lanka on 25th and after crossing north Tamil Nadu coast as a CS over north interior
Tamil Nadu on 26th.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 23rd November depicts a D over
central parts of south BoB on 23rd, , SCS over southwest BoB on 24th, ESCS over southwest
BoB off Tamil Nadu coast on 25th, a Super cyclone over southwest & adjoining west-central BoB
close to north Tamil Nadu – south Andhra Pradesh coasts on 26th, as a VSCS over coastal
Andhra Pradesh on 27th and weakening on 28th.
It also indicates formation of a fresh WML over southwest BoB on 1st December, a D over
southwest BoB off north Sri Lanka – Tamil Nadu coasts on 2nd December and after crossing
Tamil Nadu coast as a WML over north coastal Kerala on 3rd December.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 23rd November indicates a
Depression over southwest BoB on 23rd , as a VSCS over southwest BoB off Sri Lanka coast
on 24th , as an ESCS over southwest BoB off Tamil Nadu coast, as an SCS over on 25th
November and after crossing Tamil Nadu coast as a VSCS over north interior Tamil Nadu on
26th November.
NEPS Model: NEPS model guidance based on 0000 UTC of 23rd November shows nearly
similar pattern as that of NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 23rd November indicates presence of
an LPA over south BoB on 23rd, a D over southwest BoB on 24th, CS over southwest BoB off
Tamil Nadu coast on 25th, after crossing north Tamil Nadu coast as an SCS over north coastal
Tamil Nadu on 26th, as a Depression over Telangana on 27th, as a trough of Low over to east –
central & adjoining southeast AS on 28th & weakening on 29th.
It also shows fresh formation of an LPA over central parts of south BoB on 1st December, as D
over southwest BoB very close to north & adjoining central Tamil Nadu coast on 2nd December
and after crossing Tamil Nadu coast, as an LPA over east-central AS off Karnataka coast on 3rd
December.
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NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 23rd November,
2020 depicts a CS over southwest BoB off Tamil Nadu coast on 24th, an SCS over southwest
BoB, very close to Tamil Nadu coast on 25th, after crossing coast as a WML over interior Tamil
Nadu on 26th , as an extended low over southeast AS and adjoining Lakshadweep area on 27 th
and weakening on 28th.
It also predicts a fresh trough of low over south Andaman Sea on 28th, its gradual westnorthwestward movement and becoming a WML over southwest BoB and adjoining Sri Lanka
off Tamil Nadu coast by 06th December and intensification into a Depression over southwest
BoB & adjoining north Tamil Nadu coast on 7th December and as a CS over the same region on
09th December.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 23rd
November, 2020 indicates an area of potential zone over southwest BoB and a very small area
over Gulf of Aden on 23rd, over southwest BoB off north Tamil Nadu coast on 25th, over Malacca
Strait on 28th, over south Andaman Sea & adjoining southeast BoB on 29th and over north
Andaman Sea on 30th November.
Summary and Conclusion:
Most of the models are indicating further intensification of the Depression over south BoB into a
Severe Cyclone by 24th November. However the extent of intensification vary from model to
model, as IMD GFS, GEFS, WRF, NCUM (R), NCEP GFS, NCUM & NEPS indicating
intensification beyond Severe Cyclone intensity, whereas ECMWF predicting the system only
upto the intensity of Severe Cyclonic Storm. Similarly, when most of the models began to
converge on the crossing point, date & time as north Tamil Nadu coast in the afternoon of 25th ,
NCUM group of models alone depict a more northward movement and crossing Andhra
Pradesh coast on 27th early hours. All models indicate the intensity of the system in the Severe
& above category at the time of crossing.
It may thus be concluded that, (i) The Depression over southwest & adjoining southeast BoB
would intensify into a cyclonic storm during next 24 hours. It is very likely to move
northwestwards and cross Tamil Nadu and Puducherry coasts between Karaikal and
Mamallapuram around 25th November 2020 afternoon as a severe cyclonic storm with a
wind speed of 100-110 kmph gusting to 120 kmph.
(ii) The Deep Depression (DD), remnant of the Very Severe Cyclonic Storm (VSCS) GATI is
very likely to move nearly westwards and weaken gradually into a Depression during next 03
hours and into a Well marked Low pressure area (WML) during subsequent 06 hours.
(iii) Apart from this, there could be a fresh Low Pressure area forming over south Andaman Sea
& neighbourhood around 28th November. It would gradually move west-northwestwards and
concentrate into a Depression and subsequently could intensify into a Cyclonic Storm over
southwest BoB off Tamil Nadu coast around 02nd December.
Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
HIGH

24-48
HOURS
HIGH

48-72
HOURS
HIGH

72-96
HOURS
NIL

96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL
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96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL

Advisory:
Watch has to be maintained w.r.t. the: (i) intensification of the Depression over southwest &
adjoining southeast BoB during next 24 hours, its west-northwestward movement, prospects for
further intensification & crossing Tamil Nadu coast on 25th November.
(ii) the west-northwestward movement & weakening of the remnant Deep Depression of VSCS
GATI during next 06 hours.
(ii) Formation of a fresh Low Pressure Area over south Andaman Sea & neighbourhood around
28th November, which might concentrate into a Depression over southwest BoB , into a Cyclonic
Storm by 02nd December and its likely movement towards Tamil Nadu coast during the same
period.
IOP is suggested for Coastal Tamil Nadu on 25th & 26th November.
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FDP (Cyclone) NOC Report Dated 24th November, 2020
Time of Issue: 1200 UTC
Synoptic features:
 Yesterday’s Deep Depression (DD) over Somalia weakened into a Depression over Gulf of
Aden and adjoining Somalia and further into a well marked low pressure area over Gulf of
Aden around noon (0600 UTC) of today, the 24th November, 2020.
 Yesterday’s Depression (D) over southwest & adjoining southeast BoB intensified into a DD
over southwest BoB in the same evening (1200 UTC). It further intensified into cyclonic
storm “NIVAR” in the early morning (0000 UTC) of 24th November over southwest BoB. It
lay centered over southwest Bay of Bengal near latitude 10.0°N and longitude 82.6°E, about
370 km east-southeast of Puducherry and 420 km south-southeast of Chennai. It is very
likely to intensify further into a severe cyclonic storm during next 12 hours and into a very
severe cyclonic storm during subsequent 12 hours. It is very likely to move westnorthwestwards for next 12 hours and then northwestwards. It is very likely to cross Tamil
Nadu and Puducherry coasts between Karaikal and Mamallapuram around Puducherry
during 25th November 2020 late evening as a very severe cyclonic storm with a wind speed
of 120-130 kmph gusting to 145 kmph.
Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BoB).
SST is around 29-30°C over most parts of south and east-central Arabian Sea (AS). It is slightly
less (26-28°C) over west-central & north AS to the west of 68°E and north of 11°N.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevails off
Myanmar coast and north Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining
parts of BoB and Andaman Sea.
High TCHP (100-120 kJ/cm2) prevails over Comorin Area and adjoining southwest BoB off
south Sri Lanka coast and Kerala & Karnataka coasts. TCHP is around 60-80 kJ/cm2 over major
parts of south AS except off north Somalia coast. TCHP is less than 50KJ/cm 2 to the west of
68°E and north 11°N over the central & north AS and 60 – 80 kJ/cm2 over major parts of eastcentral AS.
Relative Vorticity:
Positive relative vorticity (200X10-6s-1) prevails over southwest BOB to the south of system
centre. Another zone of positive relative vorticity (30-50X10-6s-1) prevails over equatorial Indian
Ocean and adjoining southeast BoB off Sumatra Islands.
Positive relative vorticity (20-30X10-6s-1) prevails over major parts of south AS. Positive relative
vorticity (50-60X10-6s-1) prevails over north Somalia in association with the remnant of VSCs
GATI over the region.
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Low level Convergence:
An area of positive convergence zone (20 x 10-5s-1) persists over southwest BoB to the
southwest of system centre.
No significant positive convergence prevails over AS.
Upper level Divergence:
Two significant areas of positive divergence zone (30 & 40 x10-5 s-1) prevail to the southwest
and northeast of system centre.
No significant positive divergence zone prevails over AS.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (10-20 kts) over south and adjoining central
BoB.
The vertical wind shear (VWS) is low to moderate (10-20 kts) over south and adjoining central
AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over southwest BoB and along the expected track.
Decreasing wind shear tendency is seen over southwest AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 11°N over the BoB and along 14°N over
the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, intensity of the system is T 2.5/2.5. Broken low &
medium clouds with embedded intense to very intense convection lay over southwest and
adjoining west-central BOB between latitude 8.5⁰N & 12.0⁰N and Longitude 81.0⁰E & 85.0⁰E, in
association with cyclonic storm ‘NIVAR” over the region. Minimum cloud top temperature over
the wall cloud region is -90⁰C.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & and medium clouds with embedded
intense to very intense convection lay over south Yemen, Dijibouti, adjoining Gulf of Eden and
neighbourhood. Minimum cloud top temperature is -60⁰C.
M.J.O. Index:
MJO index is in Phase 3 with amplitude equal to 1. As per the latest projections, it is likely to
continue in Phase-3 with amplitude becoming less than 1 during next 4 days. Thereafter, it will
move back to phase 2 with amplitude remaining less than 1.
Storms and Depression over South China Sea/ South Indian Ocean:
NO STORM

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 24th November, 2020
indicates presence of a Very Severe Cyclonic Storm (VSCS) over southwest BoB on 24th. It is
indicating its slight westward movement and rapid intensification in to a Super Cyclonic Storm
(SuCS) over southwest BoB off Tamil Nadu coast on 25th, after crossing north Tamil Nadu coast
as an SCS over north interior Tamil Nadu on 26th and as a Low Pressure Area (LPA) over
southeast Arabian Sea (AS) off north Kerala coast on 27th and weakening on 28th November.
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It also indicates formation of a Trough of Low over south Andaman Sea on 28th, a Depression
(D) over south Andaman Sea & adjoining southeast BoB on 29th, CS over southeast on 30th
November and further intensification into an Extremely Severe Cyclonic Storm (ESCS) over
southeast & adjoining southwest BoB on 01st December, a Super Cyclonic Storm (SuCS) over
southwest & adjoining west-central BoB off north Tamil Nadu coast on 2nd December.
weakening into an ESCS over north costal Tamil Nadu on 03rd December and weakening on
04th December.
Subsequently it indicates another formation of an SCS over south Andaman Sea and adjoining
Malacca Strait on 03rd December and its intensification into a VSCS over south Andaman Sea
on 04th December.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 24th November, 2020
indicate similar pattern as depicted by IMD GFS, with respect to (w.r.t) the currently existing
system over southwest BoB.
However, regarding the fresh formation over the BoB, it shows slight deviation in the location as
well as intensity on 29th November alone, when GEFS indicates the system as an LPA over
southeast BoB on 29th.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 24th November, is indicating an SCS over
southwest BoB on 24th, SuCS over southwest BoB off north Tamil Nadu coast on 25th, while
crossing north Tamil Nadu coast as an ESCS over north coastal Tamil Nadu on 26th and
weakening on 27th.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 24th November depicts a CS over
southwest BoB on 24th, ESCS over southwest BoB off north Tamil Nadu coast on 25th, while
crossing north Tamil Nadu coast as an ESCS on 26th, as a VSCS over coastal Andhra Pradesh
on 27th and weakening on 28th.
It also indicates formation of a fresh LPA over southeast BoB on 1st December, a D over
southwest BoB on 2nd December, CS over southwest BoB off south Tamil Nadu coast &
adjoining Sri Lanka on 3rd December and as a D over south coastal Tamil Nadu on 4th
December.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 24th November indicates a
CS over southwest BoB on 24th, as a VSCS over southwest BoB off north Tamil Nadu coast on
25th, while crossing north Tamil Nadu coast as a VSCS on 26th, and as a D over Telangana and
adjoining north interior Karnataka on 27th November.
NEPS Model: NEPS model guidance based on 0000 UTC of 24th November shows nearly
similar pattern as that of NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 24th November indicates presence of
a D over south BoB on 24th, a CS over southwest off Tamil Nadu coast on 25th, just after
crossing north Tamil Nadu coast as an SCS over north coastal Tamil Nadu on 26 th, as a
Depression over Telangana and adjoining south coastal Andhra Pradesh on 27th, as a trough of
Low over to east –central & adjoining southeast AS on 28th & weakening on 29th.
It also shows fresh formation of an LPA over central parts of southeast BoB on 30th November,
a Well Marked Low (WML) over southeast & adjoining southwest BoB on 1st December, as CS
over southwest BoB off north Sri Lanka - Tamil Nadu coast on 2nd December and after crossing
Tamil Nadu coast, as a D over interior Tamil Nadu on 03rd and as an LPA over east-central AS
and adjoining north coastal Karnataka on 4th December.
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NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 24th November,
2020 depicts a VSCS over southwest BoB close to Tamil Nadu coast on 25th, after crossing
central Tamil Nadu coast, as a D over interior Tamil Nadu on 26th, as an LPA over east-central
& adjoining southeast AS off Karnataka – north Kerala coasts on 27th, moving away westwards
as an LPA and weakening on 30th November.
It also predicts a fresh Extended low over southeast BoB and adjoining Equatorial Indian Ocean
(EIO) on 30th November & persistence on 1st December, a D over central parts of south BoB on
2nd, a CS over southwest BoB off north Sri Lanka coast on 03rd December, intensification into
an SCS over south coastal Tamil Nadu coast on 4th December, as a D over south interior Tamil
Nadu on 5th, as an extended Low over Lakshadweep area & adjoining southeast AS on 6th
December.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 24th
November, 2020 indicates an area of potential zone over southwest BoB and a very small area
over Gulf of Aden on 24th, over southwest BoB off Tamil Nadu coast on 25th, over EIO &
adjoining south Andaman Sea and another small area over east-central AS on 28th, over south
Andaman Sea on 29th , over south Andaman Sea & adjoining southeast BoB on 30th November
and over southeast BoB on 01st December.
Summary and Conclusion:
Most of the models are indicating further intensification of Cyclonic Storm ‘NIVAR’ over
southwest BoB into a Severe & above category Cyclone by 25th November. However the extent
of intensification vary from model to model, as IMD GFS, GEFS, WRF, NCUM (R), NCEP GFS,
NCUM & NEPS indicating intensification beyond Severe Cyclone intensity, whereas ECMWF
predicting the system only upto the intensity of Severe Cyclonic Storm. Similarly, when most of
the models began to converge on the crossing point, date & time as north Tamil Nadu coast in
the late evening of 25th, NCUM group of models alone depict a more northward movement and
crossing Andhra Pradesh coast on 26th early morning. All models indicate the intensity of the
system in the Severe & above category at the time of crossing.
Also majority of the models indicate a fresh cyclogenesis over southwest BoB around 01st / 02nd
December, its near westward movement, intensification into a Cyclonic Storm and crossing
Tamil Nadu coast (somewhere between south & central Tamil Nadu coast by many of them)
around 2nd / 3rd December.
It may thus be concluded that, (i) The Cyclonic Storm ‘NIVAR’ over southwest BoB It is very
likely to intensify further into a severe cyclonic storm during next 12 hours and into a very
severe cyclonic storm during subsequent 12 hours. It is very likely to move westnorthwestwards for next 12 hours and then northwestwards. It is very likely to cross Tamil Nadu
and Puducherry coasts between Karaikal and Mamallapuram around Puducherry during 25th
November 2020 late evening as a very severe cyclonic storm with a wind speed of 120-130
kmph gusting to 145 kmph.
(iii) Apart from this, there could be a fresh Low Pressure area forming over south Andaman Sea
& neighbourhood around 28th November. It would gradually move west-northwestwards and
concentrate into a Depression and subsequently could intensify into a Cyclonic Storm over
southwest BoB off Tamil Nadu coast around 02nd December.
Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
HIGH

24-48
HOURS
HIGH

48-72
HOURS
NIL

72-96
HOURS
NIL
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96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
LOW

Advisory:
Watch has to be maintained w.r.t. the: (i) further intensification of Cyclonic Storm ‘NIVAR’ over
southwest BoB during next 24 hours, its near west-northwestward movement and crossing
Tamil Nadu coast on 25th November.
(ii) Formation of a fresh Low Pressure Area over south Andaman Sea & neighbourhood around
28th November, which might concentrate into a Depression over southwest BoB , into a Cyclonic
Storm by 02nd December and its likely movement towards Tamil Nadu coast during the same
period.
IOP is suggested for Coastal Tamil Nadu on 25th & 26th November.
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FDP (Cyclone) NOC Report Dated 25th November, 2020
Time of Issue: 1200 UTC
Synoptic features:
 The cyclonic storm “NIVAR” over southwest Bay of Bengal (BoB) moved nearly westnorthwestwards, intensified into a Severe Cyclonic Storm (SCS) over southwest BoB by
1800 UTC of 24th November 2020. Further moving west northwestwards it intensified into a
Very Severe Cyclonic Storm and lay centred at 0900 UTC of 25th November, 2020 over
southwest Bay of Bengal near latitude 11.2°N and longitude 81.0°E, about 90 km eastsoutheast of Cuddalore, about 150 km east southeast of Puducherry and 220 km south
southeast of Chennai.
Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BoB).
SST is around 29-30°C over most parts of south and east-central Arabian Sea (AS). It is slightly
less (26-28°C) over west-central & north AS to the west of 68°E and north of 11°N.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevails off
Myanmar coast and north Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining
parts of BoB and Andaman Sea.
High TCHP (100-120 kJ/cm2) prevails over Comorin Area and adjoining southwest BoB off
south Sri Lanka coast and Kerala & Karnataka coasts. TCHP is around 60-80 kJ/cm2 over major
parts of south AS except off north Somalia coast. TCHP is less than 50KJ/cm 2 to the west of
68°E and north 11°N over the central & north AS and 60 – 80 kJ/cm2 over major parts of eastcentral AS.
Relative Vorticity:
Positive relative vorticity (250X10-6s-1) prevails over southwest BOB to the south-southwest of
system centre. Another zone of positive relative vorticity (30-50X10-6s-1) prevails over equatorial
Indian Ocean and adjoining southeast BoB off Sumatra Islands.
Positive relative vorticity (20-30X10-6s-1) prevails over northeastern parts of the AS. Positive
relative vorticity (20-30X10-6s-1) prevails over north Somalia in association with much weakened
remnant of VSCS GATI over the region.
Low level Convergence:
An area of positive convergence zone (20 x 10-5s-1) persists over southwest BoB around the
system centre.
No significant positive convergence prevails over AS.
Upper level Divergence:
Positive divergence zone (30 x10-5 s-1) prevail to the northwest of system centre.
No significant positive divergence zone prevails over AS.
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Wind Shear:
The vertical wind shear (VWS) is low to moderate (10-20 kts) over south and adjoining central
BoB.
The vertical wind shear (VWS) is low to moderate (10-20 kts) over south and adjoining central
AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over southwest BoB and along the expected track.
Decreasing wind shear tendency is seen over southwest AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 14°N over the BoB and along 13°N over
the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, the intensity is T 3.5 with CDO pattern. Dense
convective cloud band in the north-west sector over the North Tamil Nadu coast. Associated
broken low and medium clouds with embedded intense to very intense convection lay over
southwest and adjoining west-central Bay of Bengal, between latitude 9.00N & 15.00N and
longitude 80.00E & 85.00E in association with the system.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & and medium clouds with embedded
isolated moderate to intense convection lay over extreme western parts of Gulf of Aden in
association with the remnant Low Level circulation over the area. and neighbourhood. Scattered
low & and medium clouds with embedded weak to moderate convection lay over southeast AS
off Kerala coast.
M.J.O. Index:
MJO index is in Phase 3 with amplitude equal to 1. As per the latest projections, it is likely to
continue in Phase-3 with amplitude becoming less than 1 during next 4 days. Thereafter, it will
move back to phase 2 with amplitude remaining less than 1.
Storms and Depression over South China Sea/ South Indian Ocean:
NO STORM

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 25th November, 2020
indicates presence of an Extremely Severe Cyclonic Storm (ESCS) over southwest BoB off
Tamil Nadu coast on 25th. It is indicating its west-northwestward movement, crossing north
Tamil Nadu coast and lying as a Very Severe Cyclonic Storm (VSCS), as a Low Pressure Area
(LPA) over Telangana and adjoining south coastal Andhra Pradesh on 27th and weakening on
28th November.
It also indicates formation of an LPA over southeast BoB on 29th, a Cyclonic Storm (CS) over
southwest BoB, east of Sri Lanka on 30th November, a VSCS over Gulf of Mannar on 01st
December, after crossing south Tamil Nadu coast, weakening and emerging as an LPA over
southeast Arabian Sea (AS) off Kerala coast on 2nd December, LPA over southeast & adjoining
east-central AS on 3rd, as a Depression (D) over east-central & adjoining southeast AS on 04th
December and as a Deep Depression with slight westward movement over the same region on
5th December.
Subsequently it indicates another formation of a CS over southeast BoB and adjoining south
Andaman Sea on 03rd December, its intensification into an ESCS over southeast BoB on 04th
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December and becoming a Super Cyclonic Storm (SuCS) over central parts of south BoB on
05th December.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 25th November, 2020
indicate similar pattern as depicted by IMD GFS, with respect to (w.r.t) the currently existing
system over southwest BoB.
However, regarding the fresh formation over the BoB, though it shows the system as an LPA
over southeast BoB on 29th, its intensity is only that of a D over southwest BoB off Sri Lanka
coast on 30th November, CS over Gulf of Mannar on 01st December, as an LPA over coastal
Tamil Nadu on 02nd. And then the forecast converges with that of GFS w.r.t the fresh formations
over the AS & the BoB from 3rd December.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 25th November, is indicating an SuCS over
southwest BoB on 25th, just after crossing north Tamil Nadu coast, as a VSCS over north
coastal Tamil Nadu on 26th, weakening and re-emergence as a trough of Low over southeast &
adjoining east-central AS on 27th and as a Well Marked Low (WML) over east-central &
adjoining southeast AS on 28th November.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 25th November depicts an ESCS
over southwest BoB off north Tamil Nadu coast on 25th, while crossing north Tamil Nadu coast
as an ESCS on 26th, as an SCS over south coastal Andhra Pradesh on 27th and weakening on
28th.
It also indicates formation of a fresh LPA over southeast & adjoining southwest BoB on 2nd
December, a WML over southwest BoB on 3rd, CS over southwest BoB off north Sri Lanka
coast on 4th December and as an ESCS over southwest BoB off north Tamil Nadu coast on 5th
December.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 25th November indicates an
ESCS over southwest BoB on 25th, ESCS just after crossing over north coastal Tamil Nadu on
26th, as an SCS over Telangana and adjoining south coastal Andhra Pradesh on 27th and
weakening on 28th November.
NEPS Model: NEPS model guidance based on 0000 UTC of 25th November shows nearly
similar pattern as that of NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 25th November indicates presence of
an SCS over southwest BoB on 25th, just after crossing north Tamil Nadu coast as a VSCS over
north coastal Tamil Nadu on 26th, as a Depression over Telangana on 27th, emerging as a
trough of Low over to east –central & adjoining southeast AS on 28th & weakening on 29th.
It also shows fresh formation of an LPA over southwest & adjoining southeast BoB on 1st
December, a Well Marked Low (WML) over southwest BoB close to north Sri Lanka coast on
2nd December and after crossing Tamil Nadu coast, as an LPA over north Kerala on 03rd , reemerging into Arabian Sea and formation of a D over east-central AS on 4th, westnorthwestward movement and intensification into a Deep Depression (DD) on 5th December.
At the same time it also indicate formation of a fresh D over southeast BoB on 5th December.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 25th November,
2020 depicts the system just after crossing north Tamil Nadu coast, as a CS over north coastal
Tamil Nadu on 26th, as an LPA over Telangana & adjoining south Coastal Andhra Pradesh on
27th and weakening on 28th November.
It also predicts a fresh LPA over southeast BoB and adjoining south Andaman Sea on 29th
November, a WML over southeast BoB on 30th November, as a D over central parts of south
BoB on 1st December, an SCS over southwest BoB off Tamil Nadu coast & adjoining north Sri
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Lanka on 2nd, crossing central Tamil Nadu coast and lying as a D over interior Tamil Nadu on
03rd December, emerging as a WML over southeast & adjoining east-central AS off Kerala –
Karnataka coasts on 4th, D over the same region on 5th, westward movement as D over
southeast & adjoining east-central AS on 6th and further west-northwestward movement &
gradual weakening upto 8th December.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 25th
November, 2020 indicates an area of potential zone over southwest BoB on 25th, over
southwest BoB off Andhra Pradesh coast on 26th, over south Andaman Sea on 27th & 28th, over
southeast BoB & adjoining south Andaman Sea on 29th, over southeast BoB on 30th November ,
over southeast & adjoining southwest BoB on 01st December and over southwest BoB on 2nd
December.
Summary and Conclusion:
Most of the models are indicating that the Very Severe Cyclonic Storm ‘NIVAR’ over southwest
BoB would cross north Tamil Nadu coast by the early morning of 26th November. However,
there is some divergence among the models regarding the extent of weakening as well as the
direction of movement after landfall. IMD GFS, GEFS,NCEP GFS, ECMWF & NCUM (R) are
showing the system to weaken into a D / WML over Telangana & adjoining south coastal
Andhra Pradesh on 27th November, while NCUM & NEPS are indicating the system as a Severe
Cyclone over coastal Andhra Pradesh on 27th and WRF shows its re-emergence over to the
Arabian Sea as a trough of Low and gradual intensification into a WML over east-central &
adjoining southeast Arabian Sea on 28th November.
Also majority of the models indicate a fresh cyclogenesis over southwest BoB around 30th
November / 01st December, its near westward movement, intensification into a Cyclonic Storm
and crossing Tamil Nadu coast (somewhere between south & central Tamil Nadu coast by
many of them) around 2nd / 3rd December, re-emergence over to southeast & adjoining eastcentral AS around 3rd December and gradual intensification into a Depression over the region
around 5th December.
One two models like IMD GFS, GEFS & ECMWF also hint at probable formation of a 3rd
Cyclonic Disturbance in quick succession over southeast BoB during 3rd – 5th December.
It may thus be concluded that, (i) The Very Severe Cyclonic Storm NIVAR over southwest
Bay of Bengal is very likely to move northwestwards and cross Tamil Nadu and Puducherry
coasts between Karaikal and Mamallapuram around Puducherry during mid-night of 25th and
early hours of 26th November 2020 as a very severe cyclonic storm with a wind speed of 120130 kmph gusting to 145 kmph.
(ii) There could be a fresh Low Pressure area forming over southeast Bay of Bengal &
neighbourhood around 29th November. It would gradually move west-northwestwards and
concentrate into a Depression and subsequently could intensify into a Cyclonic Storm over
southwest BoB off Tamil Nadu coast around 02nd December.
(iii) It is also possible that remnant of the above system after re-emergence into southeast
Arabian Sea could develop into a Depression and move west-northwestwards during 4th – 6th
December.
Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
HIGH

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL
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96-120
HOURS
NIL

120-144
HOURS
LOW

144-168
HOURS
Moderate

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL

Advisory:
Watch has to be maintained w.r.t. the: (i) crossing & weakening of the Very Severe Cyclonic
Storm ‘NIVAR’ across north Tamil Nadu coast during the mid-night of 25th November – early
hours of 26th November.
(ii) Formation of a fresh Low Pressure Area over southeast Bay of Bengal & neighbourhood
around 29th November, which might concentrate into a Depression over southwest BoB, into a
Cyclonic Storm by 02nd December and its likely movement towards Tamil Nadu coast during the
same period.
(iii) Re-emergence & re-intensification of the remnant of the above system over the Arabian Sea
during 4th – 6th December 2020.
IOP is suggested for Coastal Tamil Nadu on 26th November and 02nd December 2020.
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FDP (Cyclone) NOC Report Dated 26th November, 2020
Time of Issue: 1200 UTC
Synoptic features:
 Yesterday’s very severe cyclonic storm NIVAR over southwest Bay of Bengal (BoB) moved
northwestwards and crossed Tamil Nadu & Puducherry coasts near Puducherry (near
latitude 12.1°N and longitude 79.9°E) during 1800 & 2100 UTC of 25th November as a very
severe cyclonic storm with an estimated wind speed of 120-130 kmph gusting to 145 kmph.
Continuing to move northwestwards, it weakened into a Severe Cyclonic Storm over north
coastal Tamil Nadu in the early morning hours (2100 UTC) of 25th and further into a cyclonic
storm in the morning (0300 UTC) of 26th November, 2020. It then weakened into a Deep
Depression over southern parts of Rayalaseema & neighborhood by 0900 UTC of 26th.
It then moved nearly northwards and lay centred at 1200 UTC of 26th November, 2020 over
South Rayalaseema & neighbourhood near Lat. 13.6°N and Long 79.3°E, about 30 Km
west-southwest of Tirupathi and 115 Km west-northwest of Chennai. It is very likely to move
nearly northwards, weaken into a Depression during next 06 hours and into a Low Pressure
Area during subsequent 12 hours.
 A fresh Low Pressure Area is likely to form over central parts of south BoB around 29th
November. It is likely to move westwards & become more marked.
Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BoB).
SST is around 29-30°C over most parts of south and east-central Arabian Sea (AS). It is slightly
less (26-28°C) over west-central & north AS to the west of 68°E and north of 11°N.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevails off
Myanmar coast and north Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining
parts of BoB and Andaman Sea.
High TCHP (100-120 kJ/cm2) prevails over Comorin Area and adjoining southwest BoB off
south Sri Lanka coast and Kerala & Karnataka coasts. TCHP is around 60-80 kJ/cm2 over major
parts of south AS except off north Somalia coast. TCHP is less than 50KJ/cm2 to the west of
68°E and north 11°N over the central & north AS and 60 – 80 kJ/cm2 over major parts of eastcentral AS.
Relative Vorticity:
Positive relative vorticity (50 – 100 X10-6s-1) prevails over the system centre. Another zone of
positive relative vorticity (30-50X10-6s-1) prevails over equatorial Indian Ocean and adjoining
southeast BoB off Sumatra Islands.
Positive relative vorticity (20-30X10-6s-1) prevails over northeastern parts of the AS. Positive
relative vorticity (20-30X10-6s-1) prevails over north Somalia in association with much weakened
remnant of VSCS GATI over the region.
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Low level Convergence:
An area of positive convergence zone (20 x 10-5s-1) persists around the system centre.
No significant positive convergence prevails over AS.
Upper level Divergence:
Positive divergence zone (40 x10-5 s-1) prevail over the system centre.
No significant positive divergence zone prevails over AS.

Wind Shear:
The vertical wind shear (VWS) is low to moderate (10-20 kts) over south and adjoining central
BoB.
The vertical wind shear (VWS) is low to moderate (10-20 kts) over south and adjoining central
AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over southwest BoB.
Decreasing wind shear tendency is seen over southwest AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 14°N over the BoB and along 14°N over
the AS. A deep amplitude trough in westerly is steering the system over the south Peninsula in
a northward direction, thereby hindering the remanent to re-emerge into the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, the vortex lay over land. Associated broken low and
medium clouds with embedded intense to very intense convection lay over north Tamil Nadu,
south coastal Andhra Pradesh, Rayalaseema, south Interior Karnataka and over southwest Bay
of Bengal, between latitude 11.50N & 16.00N and longitude 77.00E & 83.00E in association with
the system. Minimum Cloud top Temperature is Minus 90ºC.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & and medium clouds with embedded
moderate to intense convection lay over southeast AS off north Kerala coast.
M.J.O. Index:
MJO index is in Phase 3 with amplitude equal to 1. As per the latest projections, it is likely to
move back to Phase-2 with amplitude becoming less than 1 during next 4 days. Thereafter, it
will move again into phase 3 with amplitude remaining less than 1.
Storms and Depression over South China Sea/ South Indian Ocean:
NO STORM

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 26th November, 2020
indicates presence of a Very Severe Cyclonic Storm (VSCS) over north coastal Tamil Nadu on
26th, its weakening into a Low Pressure Area (LPA) over the same region on 27th and further
weakening on 28th November.
It also indicates formation of a Depression (D) over southeast BoB & adjoining south Andaman
Sea on 28th, a VSCS over southeast BoB on 29th November, an Extremely Severe Cyclonic
Storm (ESCS) over southeast BoB & adjoining southwest BoB on 30th November, ESCS over
southwest BoB off north Sri Lanka coast on 01st December, after crossing south Tamil Nadu
coast, as a Severe Cyclonic Storm (SCS) over interior Tamil Nadu on 2nd, emerging as a D over
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east-central & adjoining southeast AS off Karnataka – north Kerala coasts on 3rd, its westnorthwestward movement and rapid intensification into an ESCS over east-central & adjoining
southeast AS on 4th, further west-northwestward movement as a Super Cyclonic Strom (SuCS)
over the same region on 5th and subsequent northwestward movement and slight weakening
into an ESCS over east-central AS on 06th December.
Subsequently it indicates another formation of a Deep Depression (DD) over Equatorial Indian
Ocean (EIO) and adjoining southeast BoB on 04th December, its intensification into a VSCS
over southeast BoB & adjoining EIO on 05th December and becoming an ESCS over southwest
& adjoining southeast BoB on 06th December.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 26th November, 2020
indicate similar pattern as depicted by IMD GFS, upto 4th December, but with intensity one
category below for the ensuing systems over the AS & the BoB.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 26th November, is indicating an ESCS over
north coastal Tamil Nadu on 26th, weakening into a D over the same region on 27th, reemergence as an LPA over east-central & adjoining southeast AS on 28th and westnorthwestward movement & weakening on 29th November.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 26th November depicts a VSCS over
north coastal Tamil Nadu on 26th, as a CS over south coastal Andhra Pradesh on 27th and
weakening on 28th.
It also indicates formation of a fresh LPA over EIO & adjoining southeast BoB on 28th November
and weakening on 29th. Fresh formation of a trough of low is indicated over EIO and adjoining
south BoB on 01st December, persistence on 02nd, as an LPA over southwest BoB off Sri Lanka
coast on 03rd, as a WML over southwest BoB off Tamil Nadu - north Sri Lanka coasts on 4th
December and as an LPA over south coastal Tamil Nadu on 5th and re-emerging as an
extended low over southeast AS off Kerala coast on 06th December.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 26th November indicates a
VSCS over north coastal Tamil Nadu on 26th, as a CS over south coastal Andhra Pradesh on
27th and weakening on 28th November.
NEPS Model: NEPS model guidance based on 0000 UTC of 26th November shows nearly
similar pattern as that of NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 26th November indicates presence of
a CS over north coastal Tamil Nadu & adjoining south coastal Andhra Pradesh on 26th, as a
Depression over Telangana & adjoining south coastal Andhra Pradesh on 27th, emerging as a
trough of Low over to east –central & adjoining southeast AS on 28th & weakening on 29th.
It also shows fresh formation of an LPA over southeast BoB on 1st December, a Well Marked
Low (WML) over southwest BoB off north Sri Lanka coast on 2nd December and after crossing
Tamil Nadu coast, as an LPA over north Kerala on 03rd, moving inland & weakening on 3rd, reemerging into Arabian Sea and formation of an LPA over east-central AS on 4th and its westnorthwestward movement as a Depression over east-central AS on 5th & 6th December.
At the same time it also indicates formation of a fresh LPA over southeast BoB on 6th
December.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 26th November,
2020 depicts the system as a WML over north coastal Tamil Nadu on 27th and weakening on
28th November.
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It also predicts a fresh LPA over southeast BoB on 29th November, a WML over southeast BoB
on 30th November, as a WML over southwest BoB on 1st December, a D over southwest BoB &
adjoining north Sri Lanka coast on 2nd, as a DD over central parts of coastal Tamil Nadu on 03rd
December, emerging as an LPA over east-central & adjoining southeast AS off Karnataka Kerala coasts on 4th and west-northwestward movement as an LPA over east-central AS upto
9th December, followed by weakening.
Simultaneously it predicts a fresh trough of Low over Malacca Strait on 3rd December, an LPA
over the same region on 4th, a D over south Andaman Sea on 5th, a DD over Andaman Sea on
6th, DD over southeast BoB & adjoining Andaman Sea on 7th December and its gradual westnorthwestward movement & intensification upto an SCS over southwest BoB off Tamil Nadu
coast during 8th – 12th December.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 26th
November, 2020 indicates an area of potential zone over west-central & adjoining southwest
BoB off south Andhra Pradesh – north Tamil Nadu coasts on 26th, over west-central BoB off
Andhra Pradesh coast on 27th, over south Andaman Sea & adjoining Malacca Strait on 28th,
over southeast BoB & adjoining south Andaman Sea on 29th, over southwest BoB during 30th
November – 02nd December, over southwest BoB off Tamil Nadu coast and another area over
south Andaman Sea off Malay Peninsula on 3rd December.
Summary and Conclusion:
Most of the models are indicating that the remnant Deep Depression of Very Severe Cyclonic
Storm ‘NIVAR’ over southern parts of Rayalaseema & neighbourhood would gradually weaken
into a Low Pressure area over Telangana & adjoining Andhra Pradesh by the early morning of
27th November. ECMWF & WRF are showing the system, after weakening re-emerging as a
Trough of Low over east-central & adjoining southeast Arabian Sea on 28th, followed by west
ward movement & weakening.
Also majority of the models indicate a fresh cyclogenesis over southwest BoB around 30th
November / 01st December, its near westward movement, intensification into a Cyclonic Storm
and crossing Tamil Nadu coast (somewhere between south & central Tamil Nadu coast by
many of them) around 2nd / 3rd December, re-emergence over to southeast & adjoining eastcentral AS around 3rd December and gradual intensification into a Depression over the region
around 5th December.
A few of the models like IMD GFS, GEFS & ECMWF also hint at probable formation of a 3rd
Cyclonic Disturbance in quick succession over southeast BoB during 3rd – 5th December.
It may thus be concluded that, (i) The remnant Deep Depression of Very Severe Cyclonic
Storm NIVAR over South Rayalaseema & neighbourhood is very likely to move nearly
northwards, weaken into a Depression during next 06 hours and into a Low Pressure Area
during subsequent 12 hours.
(ii) There could be a fresh Low Pressure area forming over southeast Bay of Bengal &
neighbourhood around 29th November. It would gradually move west-northwestwards and
concentrate into a Depression and subsequently could intensify into a Cyclonic Storm over
southwest BoB off Tamil Nadu coast around 02nd December.
(iii) It is also possible that remnant of the above system after re-emergence into southeast
Arabian Sea could develop into a Depression and move west-northwestwards during 4th – 6th
December.
Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
HIGH

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL
4

96-120
HOURS
NIL

120-144
HOURS
LOW

144-168
HOURS
Moderate

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL

Advisory:
Watch has to be maintained w.r.t. the: (i) Further weakening of the Deep Depression (remnant
of Very Severe Cyclonic Storm ‘NIVAR’) over southern parts of Rayalaseema, during next 12
hours.
(ii) Formation of a fresh Low Pressure Area over southeast Bay of Bengal & neighbourhood
around 29th November, which might concentrate into a Depression over southwest BoB, into a
Cyclonic Storm by 02nd December and its likely movement towards Tamil Nadu coast during the
same period.
(iii) Re-emergence & re-intensification of the remnant of the above system over the Arabian Sea
during 4th – 6th December 2020.
IOP is suggested for Coastal Tamil Nadu on 01st and 02nd December 2020.
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FDP (Cyclone) NOC Report Dated 27th November, 2020
Time of Issue: 1200 UTC
Synoptic features:
 Yesterday’s Deep Depression (DD) over southern parts of Rayalaseema & neighborhood
(remnant of Very Severe Cyclonic Storm NIVAR) moved north-northeastwards and further
weakened into a Depression (D) in the midnight (1800 UTC) of 26th over south coastal
Andhra Pradesh and neighbourhood. Continuing to move north-northeastwards, it
weakened into a well marked low pressure area (WML) over south coastal Andhra Pradesh
and adjoining west-central BoB in the early morning (0000 UTC) of 27th November.
 A cyclonic circulation lay over east equatorial Indian Ocean & adjoining south Andaman
Sea, extending upto 5.8 km above mean Sea level. Under its influence, a Low Pressure
Area is very likely to form over southeast BoB during next 48 hours. It is likely to
concentrate into a Depression during the subsequent 24 hours and is likely to intensify
further thereafter. It is likely to move nearly westwards and reach Tamil Nadu & Puducherry
coasts around 02nd December 2020.
Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BoB).
SST is around 29-30°C over most parts of south and east-central Arabian Sea (AS). It is slightly
less (26-28°C) over west-central & north AS to the west of 68°E and north of 11°N.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevails off
Myanmar coast and north Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining
parts of BoB and Andaman Sea.
High TCHP (100-120 kJ/cm2) prevails over Comorin Area and adjoining southwest BoB off
south Sri Lanka coast and Kerala & Karnataka coasts. TCHP is around 60-80 kJ/cm2 over major
parts of south AS except off north Somalia coast. TCHP is less than 50 KJ/cm2 to the west of
68°E and north 11°N over the central & north AS and 60 – 80 kJ/cm2 over major parts of eastcentral AS.
Relative Vorticity:
Positive relative vorticity (30-50X10-6s-1) prevails over equatorial Indian Ocean and adjoining
southeast BoB off Sumatra Islands.
Positive relative vorticity (20-30X10-6s-1) prevails over major parts of central & adjoining
southwest AS.
Low level Convergence:
An area of positive convergence zone (15-20 x 10-5s-1) prevails over west-centra BoB off
Andhra Pradesh coast and (05-10 x 10-5s-1) over south Andaman Sea & neighbourhood.
No significant positive convergence prevails over AS.
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Upper level Divergence:
Positive divergence zone (20 - 30 x10-5 s-1) prevails over south Andaman Sea and adjoining
Equatorial Indian Ocean (EIO).
No significant positive divergence zone prevails over AS.

Wind Shear:
The vertical wind shear (VWS) is low (05-10 kts) over central BoB.
The vertical wind shear (VWS) is low to moderate (10 kts) over central AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over south Andaman Sea and adjoining EIO and also
over north & adjoining central BoB
Decreasing wind shear tendency is seen over north AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 17°N over the BoB and along 15°N over
the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low and medium clouds with embedded
isolated weak to moderate convection lay over south coastal Andhra Pradesh & neighbourhood
in association with the remnant Well Marked Low over the area. Broken Low & medium clouds
with embedded moderate to intense convection also lay over west-central BoB.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & and medium clouds with embedded
isolated weak to moderate convection lay over south AS.
M.J.O. Index:
MJO index is in Phase 3 with amplitude equal to 1. As per the latest projections, it is likely to
move back to Phase-2 with amplitude becoming less than 1 during next 4 days. Thereafter, it
will move again into phase 3 with amplitude remaining less than 1.
Storms and Depression over South China Sea/ South Indian Ocean:
NO STORM

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 27th November, 2020
indicates presence of the remnant of the Very Severe Cyclonic Storm (VSCS - NIVAR) as a
Depression (D) over south coastal Andhra Pradesh on 27th, its weakening and formation of a
fresh D over southeast BoB on 28th November, as a Severe cyclonic Storm (SCS) over
southeast BoB on 29th, as a VSCS over central parts of south BoB on 30th November, as an
Extremely Severe Cyclonic Storm (ESCS) over southwest BoB off Sri Lanka coast on 01st
December, westward movement maintaining the intensity, over to extreme souh coastal Tamil
Nadu on 02nd, ESCS over Lakshadweep area on 03rd, over southeast Arabian Sea (AS) on 04th,
west-northwestward movement as a VSCS over to southeast & adjoining east-central AS on
05th, persistence over the same region on 06th and once again as an ESCS over east-central
AS on 07th.
It also indicates formation of another SCS over south Andaman Sea & adjoining Malacca Strait
on 02nd December, ESCS over south Andaman Sea on 03rd, Super Cyclonic Storm (SuCS) over
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southeast BoB on 04th, SuCS over southeast BoB & adjoining southwest BoB on 05th, over
southwest BoB on 06th December and over southwest & adjoining west-central BoB off Tamil
Nadu – south Andhra Pradesh coasts on 07th December.

IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 27th November, 2020
indicate similar pattern as depicted by IMD GFS, upto 5th December, but with intensity two
stages lower than that predicted by GFS, with respect to (w.r.t) both the systems.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 27th November, is indicating a WML as the
remnant of VSCS NIVAR over west-central BoB and adjoining coastal Andhra Pradesh on 27th
and its weakening on 28th.
It shows the presence of an LPA over south Andaman Sea on 27th and its weakening on the
very next day. No fresh development is indicated upto 30th November.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 27th November depicts a D as the
remnant of VSCS NIVAR over south coastal Andhra Pradesh & adjoining west-central BoB on
27th and weakening on 28th.
It also indicates formation of a fresh LPA over EIO & adjoining southeast BoB on 30th
November, as a D over southeast & adjoining southwest BoB on 01st December, as an ESCS
over southwest BoB on 02nd, SuCS over southwest BoB off north Sri Lanka - Tamil Nadu
coasts on 03rd, as an ESCS over coastal Tamil Nadu on 04th December, as an SCS over
southeast AS off south Kerala coast on 05th, its further west-northwestward movement &
intensification upto an ESCS once again over central AS by 7th December.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 27th November indicates a
CS over south coastal Andhra Pradesh on 27th and weakening on 28th November.
It shows the formation of an LPA over southeast BoB and adjoining EIO on 29th and its
becoming a D over the same region on 30th November.
NEPS Model: NEPS model guidance based on 0000 UTC of 27th November shows nearly
similar pattern as that of NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 27th November indicates formation of
a trough of Low over southwest BoB & adjoining EIO on 1st December, an LPA over Sri Lanka
on 02nd, crossing Sri Lanka & weakening on 3rd, re-developing as a D over Comorin area on
04th, a CS over Comorin & adjoining Lakshadweep area on 05th, its westward movement &
intensification into an ESCS over southeast AS on 06 th and further west-northwestward
movement over southeast AS maintaining the intensity on 07th December.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 27th November,
2020 depicts an LPA over southeast BoB & adjoining south Andaman Sea on 28 th, a WML over
southeast BoB on 29th, a D over southwest & adjoining southeast BoB on 30th November, a
Deep Depression (DD) over southwest BoB and adjoining Sri Lanka coast on 01st December, as
a CS over extreme south coastal Tamil Nadu & adjoining Comorin area on 02nd, as an LPA over
southeast AS and adjoining Lakshadweep area off Kerala coast on 03rd, as an extended Low
over Lakshadweep are on 04th, its gradual westward movement and becoming an LPA over
southeast & adjoining east-central AS by 08th December and further near westward movement
& weakening over central parts of south AS by 11th December.
It also predicts a fresh D over south Andaman Sea and adjoining Malacca Strait on 03rd
December, CS over south Andaman Sea on 04th, SCS over Andaman Sea on 05th, & 06th,
northwestward movement & becoming an ESCS over west-central BoB off Andhra Pradesh
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coast during 07th – 09th, skirting the coast & weakening into an LPA over northwest BoB off
north Andhra Pradesh – south Odisha coasts by 11th December.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 27th
November, 2020 indicates an area of potential zone over west-central BoB off Andhra Pradesh
coast & another area over Malacca Strait & adjoining south Andaman Sea on 27th, over south
Andaman Sea & adjoining EIO on 28th, over southeast BoB on 29th, over southeast & adjoining
southwest BoB on 30th November, over southwest BoB and adjoining Sri Lanka on 01st
December, over southeast AS & adjoining south Kerala coast as well as over south Andaman
Sea on 03rd and over Andaman Sea on 04th December.
Summary and Conclusion:
Most of the models are indicating a fresh cyclogenesis over southwest BoB around 30th
November / 01st December, its near westward movement, intensification into a Cyclonic Storm
and crossing Tamil Nadu coast (somewhere between south & central Tamil Nadu coast by
many of them) around 2nd / 3rd December, re-emergence over to southeast AS around 3rd / 4th
December and gradual intensification into a Cyclonic Storm & above intensity system over
southeast & adjoining east-central AS by 6th December, with gradual west-northwestward
movement away from the Indian coast.
A few of the models like IMD GFS, GEFS & ECMWF also hint at probable formation of another
Cyclonic Disturbance in quick succession over southeast BoB during 3rd – 5th December.
It may thus be concluded that,
(i) There could be a fresh Low Pressure area forming over southeast Bay of Bengal &
neighbourhood on 28th / 29th November. It would gradually move west-northwestwards and
concentrate into a Depression and subsequently could intensify into a Cyclonic Storm over
southwest BoB off Tamil Nadu coast around 02nd December.
(ii) It is also possible that remnant of the above system after re-emergence into southeast
Arabian Sea could develop into a Depression and move west-northwestwards during 4th – 6th
December.
Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
LOW

48-72
HOURS
Moderate

72-96
HOURS
HIGH

96-120
HOURS
HIGH

120-144
HOURS
HIGH

144-168
HOURS
LOW

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
LOW

Advisory:
Watch has to be maintained w.r.t. the: (i) formation of a Low Pressure Area over southeast BoB
during next 48 hours, it’s intensification into a Depression during the subsequent 24 hours,
further intensification thereafter with near westward movement and reaching Tamil Nadu &
Puducherry coasts around 02nd December 2020.
(ii) Re-emergence & re-intensification of the remnant of the above system over the Arabian Sea
during 4th – 7th December 2020.
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IOP is suggested for Coastal Tamil Nadu on 02nd & 03rd December 2020 and for Kerala &
Lakshadweep area on 03rd & 04th December 2020.
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FDP (Cyclone) NOC Report Dated 28th November, 2020
Time of Issue: 1200 UTC
Synoptic features:
 Yesterday’s Well Marked Low pressure area (WML) over south coastal Andhra Pradesh and
adjoining west-central Bay of Bengal (BoB) (remnant of Very Severe Cyclonic Storm
NIVAR) further weakened into a Low Pressure Area (LPA) by yesterday night and became
less marked in the early morning (0000 UTC) of today, the 28th November, 2020.
 Under the influence of the cyclonic circulation over east equatorial Indian Ocean & adjoining
south Andaman Sea, a fresh Low Pressure Area formed over south Andaman Sea &
adjoining areas of southeast BoB & Equatorial Indian Ocean (EIO) today morning (0300
UTC). It is very likely to concentrate into a Depression during next 48 hours and is likely to
intensify further thereafter. It is likely to move nearly westwards and reach south Tamil Nadu
coast around 02nd December 2020.
Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BoB).
SST is around 29-30°C over most parts of south and east-central Arabian Sea (AS). It is slightly
less (26-28°C) over west-central & north AS to the west of 68°E and north of 10°N.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevails off
Myanmar coast and north Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining
parts of BoB and Andaman Sea.
High TCHP (100-120 kJ/cm2) prevails over Comorin Area and adjoining southwest BoB off
south Sri Lanka coast and Kerala & Karnataka coasts. TCHP is around 60-80 kJ/cm2 over major
parts of south AS except off north Somalia coast. TCHP is less than 50 KJ/cm2 to the west of
68°E and north 10°N over the central & north AS and 60 – 80 kJ/cm2 over major parts of eastcentral AS.
Relative Vorticity:
Positive relative vorticity (50-70X10-6s-1) prevails over equatorial Indian Ocean to the south of
Andaman Sea. It extends upto 500 hPa.
Positive relative vorticity (20-30X10-6s-1) prevails over major parts of central & adjoining
southwest AS.
Low level Convergence:
An area of positive convergence zone (10-15 x 10-5s-1) prevails over south Andaman Sea &
neighbourhood.
No significant positive convergence prevails over AS.
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Upper level Divergence:
Positive divergence zone (20 x10-5 s-1) prevails over south Andaman Sea and adjoining
Equatorial Indian Ocean (EIO) and southeast BoB.
No significant positive divergence zone prevails over AS.
Wind Shear:
The vertical wind shear (VWS) is low (05-10 kts) over central BoB and also over the Andaman
Sea.
The vertical wind shear (VWS) is low to moderate (10 kts) over central AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over south Andaman Sea and adjoining EIO and also
over north & adjoining central BoB
Decreasing wind shear tendency is seen over southeast AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 15°N over the BoB and along 17°N over
the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low and medium clouds with embedded
intense to very intense convection lay over southeast BoB and adjoining south Andaman Sea in
association with the Low pressure Area over the region. Minimum Cloud Top Temperature here
is minus 93ºC. Scattered broken Low & medium clouds with embedded intense to very intense
convection also lay over west-central & adjoining southwest BoB and scattered low & medium
clouds with embedded weak to moderate convection prevails over central BoB.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & and medium clouds with embedded
isolated moderate to intense convection lay over extreme southwest AS.
M.J.O. Index:
MJO index is in Phase 4 wit h amplitude less than 1. As per the latest projections, it is likely to
move meander over the border region between Phase – 3 & Phase – 4 with amplitude
remaining less than 1 during the forecast period.
Storms and Depression over South China Sea/ South Indian Ocean:
NO STORM

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 28th November, 2020
indicates presence of an LPA over south Andaman Sea & adjoining EIO on 28th November, as a
Cyclonic Storm (CS) over southeast BoB on 29th, as an Extremely Severe Cyclonic Storm
(ESCS) over southeast & adjoining southwest BoB on 30th November, as a Super Cyclonic
Storm (SuCS) over southwest BoB off Sri Lanka coast on 01st December, westward movement
maintaining the intensity: over to south coastal Tamil Nadu & adjoining Comorin area on 02nd;
over Lakshadweep Islands on 3rd; over southeast Arabian Sea (AS) on 4th; southeast &
adjoining east-central AS on 5th, central parts of AS on 6th, over northwestern parts of eastcentral AS on 7th and as a Very Severe Cyclonic Storm (VSCS) over northern parts of westcentral AS on 8th December.
It also indicates formation of a fresh extended Low over south Andaman Sea on 3rd December,
its rapid intensification into a Depression over southeast BoB on 04th, persistence on 5th, as a
CS over southwest Bob off Sri Lanka coast on 6 th, as an SCS over central parts of coastal Tamil
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Nadu on 7th, followed by weakening and emergence as an extended low over east-central AS
off Karnataka coast on 8th December.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 28th November, 2020
indicate similar pattern as depicted by IMD GFS, upto 6th December, but with intensity of the
first system as two stages lower than that predicted by GFS, but the second system is predicted
with similar intensity as that by GFS.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 28th November, is indicating a Depression (D)
over southeast BoB and adjoining EIO on 30th November and as a VSCS over southeast BoB
on 01st December.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 28th November indicates formation
of a fresh LPA over southeast BoB & adjoining areas of southwest BoB and EIO on 30th
November, as a D over southwest & adjoining southeast BoB on 01st December, as an SCS
over southwest BoB off Sri Lanka coast on 02nd, after crossing central parts of coastal Tamil
Nadu and weakening, as a Deep Depression (DD) over interior Tamil Nadu on 03rd, emerging
over Lakshadweep area as a D on 04th, westward movement and gradual intensification upto an
SuCS and reaching upto southwest AS during 05th – 08th December.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 28th November indicates an
LPA over southeast BoB and adjoining EIO on 29th, a D over southeast BoB on 30th November
and a CS over southeast BoB on 01st December.
NEPS Model: NEPS model guidance based on 0000 UTC of 28th November shows nearly
similar pattern as that of NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 28th November indicates formation of
an LPA over south Andaman Sea on 29th November, LPA over southeast BoB on 30th
November, as a WML over central parts of south BoB on 1st December, WML over southwest
BoB off Sri Lanka coast on 02nd and weakening on 03rd December.
It shows the fresh formation of an LPA over Andaman Sea on 03rd December, its rapid
intensification into a D over Nicobar islands on 04th, as a VSCS over southeast BoB on Sri
Lanka on 02nd, crossing Sri Lanka & weakening on 3rd, re-developing as a D over Comorin area
on 04th, a CS over Comorin & adjoining Lakshadweep05th, ESCS over southeast & adjoining
east-central BoB on 06th, as an SuCS over east-central BoB on 07th and maintaining the
intensity , as SuCS over west-central & adjoining southwest BoB off south Andhra Pradesh –
north Tamil Nadu coasts on 08th December.
It shows the AS system as a fresh LPA over southeast AS on 05th December, its westward
movement & gradual intensification into a CS over southwest AS during 06th - 08th December.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 28th November,
2020 depicts an LPA over southeast BoB & adjoining EIO on 29th, a WML over central parts of
south BoB on 30th November, a D over southwest BoB off north Sri Lanka coast on 01st
December, D over Gulf of Mannar & neighbourhood on 02nd, emerging as an extended Low
over southeast AS & adjoining Lakshadweep area on 03rd, persistence on 04th, its gradual
westward movement and becoming an LPA over southeast AS on 05th, further westward
movement as a trough of Low upto central parts of south AS by 09th December and weakening
on 10th December.
It also predicts a fresh LPA over south Andaman Sea on 03rd December, persistence on 04th, as
a WML over south Andaman Sea on 05th, weakening into an LPA and moving westwards upto
southwest BoB off north Sri Lanka coast during 06 th – 09th and becoming less marked on 10th
December.
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Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 28th
November, 2020 indicates an area of potential zone over south Andaman Sea & adjoining EIO
on 28th, over southeast BoB & adjoining south Andaman Sea on 29th, over southwest BoB on
30th November, over southwest BoB and adjoining Sri Lanka on 01st December, southeast BoB
& adjoining Gulf of Mannar off Tamil Nadu coast on 02nd, over eastern parts of south Andaman
Sea on 03rd, over Andaman Sea on 04th and over north Andaman Sea on 05th December.
Summary and Conclusion:
Most of the models are indicating a fresh cyclogenesis over southwest BoB around 30th
November, its near westward movement, intensification into a Cyclonic Storm and crossing
Tamil Nadu coast (somewhere between south & central Tamil Nadu coast by many of them)
around 2nd December, re-emergence over to southeast AS around 3rd December and gradual
intensification into a Cyclonic Storm & above intensity system over southeast & adjoining eastcentral AS by 6th December, with gradual west-northwestward movement away from the Indian
coast.
A few of the models like IMD GFS, GEFS & ECMWF also hint at probable formation of another
Cyclonic Disturbance in quick succession over southeast BoB during 3rd – 5th December. NCUM
& NEPS however do not indicate any fresh formation over the BoB. Another noticeable point is
that the GPP product, unlike IMD GFS, GEFS, NCUM, NEPS & ECMWF does not indicate any
potential zone over the Arabian Sea during 03rd – 05th December.
It may thus be concluded that,
(i) The fresh Low Pressure area which has formed over south Andaman Sea & adjoining areas
of southeast BoB & Equatorial Indian Ocean is very likely to concentrate into a Depression
during next 48 hours and is likely to intensify further thereafter. It is likely to move nearly
westwards and reach south Tamil Nadu coast around 02nd December 2020.
(ii) It is also possible that the above system after re-emergence into southeast Arabian Sea
could further intensify and move west-northwestwards during 4th – 8th December.
(iii) There could also be a fresh development of a Depression over south Andaman Sea &
adjoining southeast BoB around 04th December and its further intensification & westnorthwestward movement subsequently.
Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
LOW

24-48
HOURS
Moderate

48-72
HOURS
HIGH

72-96
HOURS
HIGH

96-120
HOURS
HIGH

120-144
HOURS
LOW

144-168
HOURS
Moderate

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
NIL

120-144
HOURS
LOW

144-168
HOURS
Moderate

Advisory:
Watch has to be maintained w.r.t. the: (i) intensification of the Low Pressure Area over south
Andaman Sea & adjoining areas of southeast BoB & Equatorial Indian Ocean into a Depression
during next 48 hours, probable further intensification and likely westward movement and
reaching south Tamil Nadu coast around 02nd December 2020. (ii) Its emergence & reintensification over the Arabian Sea and westward movement across south Arabian Sea during
4th – 8th December 2020. (iii) Likely formation of a fresh Depression over south Andaman Sea &
adjoining southeast Bay of Bengal around 4th December.
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IOP is suggested for Coastal Tamil Nadu on 02nd & 03rd December 2020, for Kerala &
Lakshadweep area on 03rd & 04th December 2020 and for Nicobar Islands on 04th
December.
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FDP (Cyclone) NOC Report Dated 29th November, 2020
Time of Issue: 1200 UTC
Synoptic features:
 Yesterday’s Low Pressure Area (LPA) over south Andaman Sea & adjoining areas of
southeast Bay of Bengal (BoB) & Equatorial Indian Ocean (EIO) lay as a Well marked Low
Pressure Area (WML) over southeast BoB & adjoining areas of south Andaman Sea & EIO
today morning (0300 UTC). It is very likely to concentrate into a Depression during next 24
hours and is likely to intensify further thereafter. It is likely to move west-northwestwards
and reach near south Tamil Nadu coast around 02nd December 2020.

Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BoB).
SST is around 29-30°C over most parts of south and east-central Arabian Sea (AS). It is slightly
less (26-28°C) over west-central & north AS to the west of 68°E and north of 10°N.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevails off
Myanmar coast and north Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining
parts of BoB and Andaman Sea.
High TCHP (100-120 kJ/cm2) prevails over Comorin Area and adjoining southwest BoB off
south Sri Lanka coast and Kerala & Karnataka coasts. TCHP is around 60-80 kJ/cm2 over major
parts of south AS except off north Somalia coast. TCHP is less than 50 KJ/cm2 to the west of
68°E and north 10°N over the central & north AS and 60 – 80 kJ/cm2 over major parts of eastcentral AS.
Relative Vorticity:
Positive relative vorticity (50-70X10-6s-1) prevails over equatorial Indian Ocean & adjoining
southeast BoB. It extends upto 500 hPa.
Positive relative vorticity (20-30X10-6s-1) prevails over major parts of central & adjoining
southwest AS.
Low level Convergence:
An area of positive convergence zone (10-15 x 10-5s-1) prevails over south Andaman Sea &
adjoining EIO.
No significant positive convergence prevails over AS.

Upper level Divergence:
Positive divergence zone (10-20 x10-5 s-1) prevails over south Andaman Sea and adjoining
Equatorial Indian Ocean (EIO) and southeast BoB.
No significant positive divergence zone prevails over AS.
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Wind Shear:
The vertical wind shear (VWS) is low to moderate (10-20 kts) over central BoB and also over
the Andaman Sea.
The vertical wind shear (VWS) is low (05 - 10 kts) over central & southeast AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over south Andaman Sea and adjoining EIO and also
over south & adjoining central BoB
Decreasing wind shear tendency is seen over major parts of the AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 15°N over the BoB and along 17°N over
the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low and medium clouds with embedded
intense to very intense convection lay over southeast BoB and neighbourhood in association
with the well marked Low pressure Area over the region. Intensity of the system is T 1.0 / 1.0.
Minimum Cloud Top Temperature here is minus 90ºC. Scattered to broken Low & medium
clouds with embedded intense to very intense convection also lay over south BoB and adjoining
south Andaman Sea and scattered low & medium clouds with embedded moderate to intense
convection over central BoB and adjoining north Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & and medium clouds with embedded
moderate to intense convection lay over east-central Arabian Sea (AS) and isolated weak to
moderate convection over south AS.
M.J.O. Index:
MJO index is in Phase 4 wit h amplitude less than 1. As per the latest projections, it is likely to
meander over the border region between Phase – 3 & Phase – 4 with amplitude remaining less
than 1 during the forecast period.
Storms and Depression over South China Sea/ South Indian Ocean:
NO STORM

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 29th November, 2020
indicates presence of an LPA over southeast BoB on 29th November, its rapid intensification
into a Severe Cyclonic Storm (SCS) over southeast & adjoining southwest BoB on 30th
November, into an Extremely Severe Cyclonic Storm (ESCS) over southwest BoB off southeast
Sri Lanka coast on 01st December, westward movement & after crossing Sri Lanka as a Very
Severe Cyclonic Storm (VSCS) over Comorin area off southwest Sri Lanka coast on 02nd, as a
Cyclonic Storm (CS) over southeast AS & adjoining south Kerala coast on 03 rd, as a Depression
(D) over southeast AS and adjoining Lakshadweep area on 04th, moving westwards &
intensifying further into a Deep Depression (DD) over southeast Arabian Sea (AS) on 05th;
moving further westwards maintaining the DD intensity upto central parts of south AS by 07th, its
rapid intensification once again into a VSCS over southwest AS on 08 th and weakening into an
SCS over the same region on 09th December.
It also indicates formation of a fresh DD over Malacca Strait & adjoining south Andaman Sea on
02nd December, its rapid intensification into a Super Cyclonic Storm (SuCS) over south
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Andaman Sea & adjoining Nicobar Islands on 03 rd, west-northwestward movement, maintaining
the intensity across south BoB during 04th – 06th December and crossing south coastal Andhra
Pradesh & adjoining north Tamil Nadu coast in the early morning of 07th, as a D over interior
Karnataka on 07th and weakening on 09th December.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 29th November, 2020
indicate similar pattern as depicted by IMD GFS, upto 7th December, but with some variations in
intensity and location of crossing of the second system. It indicates the fresh formation over the
BoB only as an LPA over south Andaman Sea on 03rd, with the rest of the forecast intensities
remaining similar to the deterministic GFS. The crossing point of the second system is indicated
to be Tamil Nadu coast around 11ºN, in place of GFS’ indication for around 14ºN Latitude.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 29th November, is indicating an LPA over
southeast BoB on 29th, a WML over southeast BoB and adjoining EIO on 30th November, rapid
intensification into an SCS over the same region on 01st December and as an SuCS over
southwest BoB on 02nd December.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 29th November indicates formation
of an LPA over EIO & adjoining southeast BoB on 30th November, LPA over EIO & adjoining
southwest BoB on 01st December, as a CS over southwest BoB off Sri Lanka coast on 02nd, as
an ESCS over southwest BoB and adjoining north Sri Lanka coast on 03rd, after crossing north
Sri Lanka and weakening, as a VSCS over Gulf of Mannar on 04th, as VSCS over Comorin area
& adjoining south coastal Tamil Nadu on 05th, CS over Comorin area and adjoining southeast
AS off south Kerala coast on 06th, over southeast AS & adjoining Lakshadweep area on 07th,
and westward movement maintaining the intensity of CS across south AS till 09th December.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 29th November indicates an
LPA over southeast BoB and adjoining EIO on 30th, a D over the same region on 01st December
and as a CS over southwest BoB on 02nd December.
NEPS Model: NEPS model guidance based on 0000 UTC of 29th November shows nearly
similar pattern as that of NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 29th November indicates formation of
an LPA over southeast BoB & adjoining EIO on 01st December, LPA over southwest BoB on
02nd, WML over Gulf of Mannar & adjoining north Sri Lanka on 03rd, D over Comorin area on
04th, emerging as an LPA over southeast AS off south Kerala coast on 05th, its westward
movement as an LPA over southeast AS upto 07th, re-intensification into a D over central parts
of south AS on 08th and as a CS over southwest & adjoining west-central As on 09th December.
There are some major changes in the model outputs with the 28th 00 UTC initial conditions (ICs)
& 29th 00 UTC ICs. As per the latest model run, it shows moderate intensification of the first
system into a D over Comorin area and also its re-intensification over the AS is further delayed
upto 8th & 9th December. The second noticeable change is the absence of the second intense
system over the BoB, which was predicted until yesterday with considerable consistency.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 29th November,
2020 depicts a D over southeast & adjoining southwest BoB on 30th November, a DD over
southwest BoB off Sri Lanka coast on 01st December, a CS over southwest BoB and adjoining
north Sri Lanka coast on 02nd, crossing north Sri Lanka and weakening into a WML over Gulf of
Mannar & adjoining Sri Lanka on 03rd, weakening into a trough of Low over Lakshadweep area
on 04th, its westward movement, temporary re-organisation into an LPA across south AS upto
south west AS and weakening on 09th December.
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It also predicts a fresh LPA over Malacca Strait on 03rd December and its gradual westnorthwestward movement without any significant intensification during 04th – 08th and becoming
less marked on 09th December.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 29th
November, 2020 indicates an area of potential zone over south Andaman Sea on 29th, over
southeast BoB on 30th November, over southwest BoB on 01st December, over southwest BoB
of north Sri Lanka coast on 02nd, over Gulf of Mannar and another zone over southeastern parts
of Andaman Sea on 03rd, over Andaman Sea on 04th, over south Andaman Sea & adjoining
southeast Bob on 05th & 06th December.
Apart from a very small area indicated over western parts of southeast AS on 06th December,
no other potential zone is indicated over the AS on any other days.
Summary and Conclusion:
Most of the models are indicating a fresh cyclogenesis over southwest BoB around 30th
November, its near westward movement, intensification into a Cyclonic Storm and moving
across north Sri Lanka – Gulf of Mannar & extreme south coastal Tamil Nadu during 2nd – 3rd
December, re-emergence over to southeast AS around 4th December and gradual
intensification into a Cyclonic Storm & above intensity system over southeast & adjoining eastcentral AS by 6th December, with gradual west-northwestward movement away from the Indian
coast.
A few of the models like IMD GFS, GEFS & ECMWF also hint at probable formation of another
Cyclonic Disturbance in quick succession over southeast BoB during 3rd – 5th December.
NCUM, NEPS & ECMWF however do not indicate any fresh formation over the BoB. It means
that now the models which are not predicting this fresh formation has increased and hence the
confidence has reduced regarding the fresh genesis. There are some major changes in the
ECMWF model outputs with the 28th 00 UTC initial conditions (ICs) & 29th 00 UTC ICs. As per
the latest model run, it shows moderate intensification of the first system into a D over Comorin
area and also its re-intensification over the AS is further delayed upto 8 th & 9th December.
Another noticeable point is that the GPP product, unlike IMD GFS, GEFS, NCUM, NEPS &
ECMWF does not indicate any potential zone over the Arabian Sea during 03rd – 05th December
and a very small area over western parts of southeast AS on 06th December.
It may thus be concluded that,
(i) The Well Marked Low Pressure area which lies over southeast BoB & adjoining areas of
south Andaman Sea & EIO is very likely to concentrate into a Depression during next 24 hours
and is likely to intensify further thereafter. It is likely to move west-northwestwards and reach
near south Tamil Nadu coast around 02nd December 2020.
(ii) It is also possible that the above system after re-emergence into southeast Arabian Sea
could further intensify and move west-northwestwards during 4th – 8th December.
(iii) Though there is some indication regarding the fresh development of a Depression over
south Andaman Sea & adjoining southeast BoB around 04th December and its further
intensification & west-northwestward movement subsequently, at present there is large
uncertainty as fewer number of models are hinting at this at present.
Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
24-48
HOURS
HOURS
Moderate HIGH

48-72
HOURS
HIGH

72-96
HOURS
NIL
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96-120
HOURS
NIL

120-144
HOURS
LOW

144-168
HOURS
LOW

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
LOW

120-144
HOURS
LOW

144-168
HOURS
Moderate

Advisory:
Watch has to be maintained w.r.t. the: (i) intensification of the Well Marked Low Pressure area
which lies over southeast BoB & adjoining areas of south Andaman Sea & EIO into a
Depression during next 24 hours, probable further intensification and likely west-northwestward
movement and reaching near south Tamil Nadu coast around 02nd December 2020. (ii) Its
emergence & re-intensification over the Arabian Sea and westward movement across south
Arabian Sea during 4th – 8th December 2020. (iii) Chances of formation of a fresh cyclonic
disturbance over south Andaman Sea & adjoining southeast Bay of Bengal around 4th
December.
IOP is suggested for Coastal Tamil Nadu on 02nd & 03rd December 2020, for Kerala &
Lakshadweep area on 03rd & 04th December 2020 and for Nicobar Islands on 04th
December.
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FDP (Cyclone) NOC Report Dated 30th November, 2020
Time of Issue: 1200 UTC
Synoptic features:
 Yesterday’s Well marked Low Pressure Area (WML) over southeast Bay of Bengal (BoB) &
adjoining areas of south Andaman Sea & EIO moved west-northwestwards & concentrated
into a Depression in the early morning (0000 UTC) of 30th November 2020 over southeast
Bay of Bengal near Lat. 7.5° N and Long. 88.0°E. Further moving west-northwestwards it
lay centered at 0600 UTC of today, the 30th November 2020 over the same region near Lat.
7.8° N and Long. 87.4°E, about 680 km east-southeast of Trincomalee (Sri Lanka) and
1090 km east of Kanyakumari (India). It is very likely to intensify further into a Deep
Depression during next 12 hours and into a cyclonic storm during subsequent 24 hours. It is
very likely to move west-northwestwards and cross Sri Lanka coast between latitude 7.5 0 N
and 9.00 N during evening/night of 2nd December. It is very like to move nearly westwards
thereafter and emerge into Comorin area on 3rd December morning.
Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BoB).
SST is around 29-30°C over most parts of south and east-central Arabian Sea (AS). It is slightly
less (26-28°C) over west-central & north AS to the west of 68°E and north of 10°N.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevails off
Myanmar coast and north Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining
parts of BoB and Andaman Sea.
High TCHP (100-120 kJ/cm2) prevails over Comorin Area and adjoining southwest BoB off
south Sri Lanka coast and Kerala & Karnataka coasts. TCHP is around 60-80 kJ/cm2 over major
parts of south AS except off north Somalia coast. TCHP is less than 50 KJ/cm2 to the west of
68°E and north 10°N over the central & north AS and 60 – 80 kJ/cm2 over major parts of eastcentral AS.
Relative Vorticity:
Positive relative vorticity (100X10-6s-1) prevails over the system centre. It extends upto 500 hPa.
Positive relative vorticity (20-30X10-6s-1) prevails over major parts of central & adjoining
southwest AS.
Low level Convergence:
An area of positive convergence zone (10-20 x 10-5s-1) prevails over south BoB & north
Andaman Sea to the northeast of the system centre.
No significant positive convergence prevails over AS.
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Upper level Divergence:
Positive divergence zone (20-30 x10-5 s-1) prevails over south southeast BoB to the northeast of
the system centre.
No significant positive divergence zone prevails over AS.
Wind Shear:
The vertical wind shear (VWS) is low (05-15 kts) over the northeastern parts of the system
centre and moderate to High over the southwest BoB to the west of the system, along the
forecast track.
The vertical wind shear (VWS) is low (05 - 10 kts) over central & southeast AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over south Andaman Sea and adjoining EIO and also
over south & adjoining central BoB
Decreasing wind shear tendency is seen over major parts of the AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 15°N over the BoB and along 14°N over
the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 1200 UTC satellite imagery, scattered low and medium clouds with embedded
intense to very intense convection lay over south BoB between Lat. 5.5ºN & 12.5ºN and Long.
83.0ºE & 90.0ºE in association with the Depression over the region. Intensity of the system is T
1.5 / 1.5. Minimum Cloud Top Temperature is minus 93ºC. Scattered to broken Low & medium
clouds with embedded intense to very intense convection also lay over south BoB and
moderate to intense convection over south Andaman Sea.
Arabian Sea:According to 1200 UTC satellite imagery, scattered low & and medium clouds with embedded
weak to moderate convection lay over Lakshadweep area & south Comorin area.
M.J.O. Index:
MJO index is in Phase 4 wit h amplitude less than 1. As per the latest projections, it is likely to
move over to Phase – 4 with amplitude remaining less than 1 during next couple of days &
remain in Phase -4 during the rest of the forecast period.
Storms and Depression over South China Sea/ South Indian Ocean:
NO STORM

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 30th November, 2020
indicates presence of a Depression (D) over southeast BoB on 30th November, its rapid
intensification into a Very Severe Cyclonic Storm (VSCS) over southeast & adjoining southwest
BoB on 01st December, as VSCS over eastern coast of Sri Lanka on 02nd, after moving across
north Sri Lanka, as a D over extreme south coastal Tamil Nadu on 03 rd, weakening as a trough
of Low over Lakshadweep – Maldives area on 04th, westward movement as a Well Marked Low
Pressure Area (WML) over to southeast Arabian Sea (AS) and adjoining Lakshadweep area on
05th and further westward movement and weakening over southeast AS on 08th December.
It continues to indicate the formation of a fresh DD over south Andaman Sea on 03rd December,
its rapid intensification into an Extremely Severe Cyclonic Storm (ESCS) over southeast BoB
and adjoining south Andaman Sea on 03rd, west-northwestward movement, maintaining the
intensity across south BoB during 04th – 06th December, as ESCS very close to central Tamil
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Nadu coast on 07th, after crossing Tamil Nadu coast, emerging as a D over southeast &
adjoining east-central AS off north Kerala – Karnataka coasts on 08th, its westward movement &
intensification into a VSCS over east-central & adjoining southeast AS on 09th & 10th
December.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 30th November, 2020
indicate similar pattern as depicted by IMD GFS, upto 8th December, but with some variations in
intensity, being predicted one category lower than that by the deterministic GFS in case of both
the systems.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 30th November, is indicating an D over
southeast BoB on 30th November, its rapid intensification into an ESCS over southeast &
adjoining southwest BoB & Equatorial Indian Ocean (EIO) on 01st December, as ESCS over
southwest BoB off Sri Lanka coast on 02nd and after crossing north Sri Lanka, as a VSCS over
west coast of Sri Lanka on 03rd December.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 30th November indicates the present
system as an LPA over southeast BoB & adjoining EIO on 30th November, LPA over central
parts of south BoB & adjoining EIO on 01st December, as a D over southwest BoB off Sri Lanka
coast on 02nd, after crossing north Sri Lanka coast, as a Cyclonic Storm (CS) over north Sri
Lanka on 03rd, as a CS over Comorin area off west coast of Sri Lanka on 04th, weakening into a
WML over Comorin area on 05th, as an LPA over the same area on 06th, westward movement &
intensification into a CS over southeast AS and adjoining Comorin area on 07 th, as a VSCS over
southeast AS on 08th, VSCS over central parts of south AS on 09th and as an ESCS over
southwest & adjoining southeast AS on 10th December.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 30th November indicates an
LPA over EIO and adjoining southeast BoB on 30th November, a D over southeast BoB &
adjoining EIO on 01st December, as a CS over southwest BoB off Sri Lanka coast on 02nd and
as a VSCS crossing north coastal Sri Lanka on 03rd December.
NEPS Model: NEPS model guidance based on 0000 UTC of 30th November shows nearly
similar pattern as that of NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 30th November indicates formation of
an LPA over central parts of south BoB on 01st December, LPA over southwest BoB on 02nd,
WML over north coastal Sri Lanka on 03rd, WML over Comorin area off west coast of Sri Lanka
on 04th, LPA over Comorin area on 05th, its westward movement as a WML gradually and
without any intensification upto central parts of AS during 06th - 10th December.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 30th November,
2020 depicts a D over southwest BoB on 01st December, D over southwest BoB off Sri Lanka
coast on 02nd December, after crossing Sri Lanka, as WML over Gulf of Mannar on 03 rd, as an
LPA over Comorin area on 04th and gradually moving westwards with the same intensity upto
central parts of south AS by 08th December and weakening on 09th December.
It also predicts a fresh LPA over south Andaman Sea on 04th December and its gradual westnorthwestward movement without any significant intensification during 05th – 06th upto southeast
BoB and becoming less marked on 07th December.
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Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 30th
November, 2020 indicates an area of potential zone over: southeast BoB on 30th November;
central parts of south BoB & adjoining EIO on 01st December; over southwest BoB off Sri Lanka
coast on 02nd; over Gulf of Mannar & adjoining Sri Lanka and another zone over Malacca Strait
on 03rd; over Comorin area & over south Andaman Sea & adjoining Malay Peninsula on 04th,
over EIO & adjoining Comorin area and over south Andaman Sea & adjoining southeast BoB on
05th, over southeast BoB on 06th and over Maldives area on 07th December.
Apart from a very small area indicated over Maldives area on 07th December, no other potential
zone is indicated over the AS on any other days.
Summary and Conclusion:
Most of the models (viz., IMD GFS, GEFS, GPP, NCUM, NEPS, WRF & NCUM(R)) are
indicating that the present Depression over southeast Bay of Bengal would move westnorthwestwards & intensify into a Cyclonic Storm during next 24 hours, and moving across
north Sri Lanka – Comorin area & extreme south coastal Tamil Nadu during 2nd – 3rd December,
weaken into a Depression, re-emerge over to southeast AS around 4th December followed by
gradual re-intensification into a Cyclonic Storm & above intensity system over southeast &
adjoining east-central AS by 6th December, with gradual west-northwestward movement away
from the Indian coast. NCUM, NEPS & ECMWF are underestimating the intensity of the system
in their simulations and the intensification and landfall timings are also getting delayed in NCUM
& NEPS. ECMWF is not indicating the intensification of the system at all. Similarly NCEP GFS is
indicating the system as a Depression and crossing Sri Lanka coast as a Depression without
any intensification.
A few of the models like IMD GFS, GEFS & GPP hint at probable formation of another Cyclonic
Disturbance in quick succession over southeast BoB during 3rd – 5th December. NCUM, NEPS
NCEP GFS & ECMWF however do not indicate any fresh formation over the BoB. Also the GPP
product, continues with NIL potential zones over the Arabian Sea during 04th – 06th December
and a very small area over Maldives area on 07th December.
It may thus be concluded that,
(i) The Depression over southeast Bay of Bengal is very likely to intensify further into a Deep
Depression during next 12 hours and into a cyclonic storm during subsequent 24 hours. It is
very likely to move west-northwestwards and cross Sri Lanka coast between latitude 7.5 0 N and
9.00 N during evening/night of 2nd December. It is very like to move nearly westwards thereafter
and emerge into Comorin area on 3rd December morning.
(ii) It is also possible that the above system after re-emergence into southeast Arabian Sea
could further intensify and move west-northwestwards during 4th – 8th December.
(iii) Though there is some indication regarding the fresh development of a Depression over
south Andaman Sea & adjoining southeast BoB around 04th December and its further
intensification & west-northwestward movement subsequently, at present there is large
uncertainty as fewer number of models are hinting at this at present.
Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
HIGH

24-48
HOURS
HIGH

48-72
HOURS
NIL

72-96
HOURS
NIL
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96-120
HOURS
LOW

120-144
HOURS
LOW

144-168
HOURS
LOW

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
LOW

120-144
HOURS
LOW

144-168
HOURS
Moderate

Advisory:
Watch has to be maintained w.r.t. the: (i) intensification of the Depression which lies over
southeast BoB into a Deep Depression during next 12 hours, probable further intensification into
a Cyclonic Storm during the subsequent 24 hours and likely west-northwestward movement,
crossing northern parts of east coast of Sri Lanka and emerge into Comorin area on 3rd
December morning.
(ii) Its probable re-emergence & re-intensification over the Arabian Sea and westward
movement across south Arabian Sea during 4th – 8th December 2020. (iii) Chances of formation
of a fresh cyclonic disturbance over south Andaman Sea & adjoining southeast Bay of Bengal
around 4th December.
IOP is suggested for Coastal Tamil Nadu on 02nd & 03rd December 2020, for Kerala &
Lakshadweep area on 03rd & 04th December 2020 and for Nicobar Islands on 04th
December.
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FDP (Cyclone) NOC Report Dated 01st December, 2020
Time of Issue: 1200 UTC
Synoptic features:
 Yesterday’s depression over southeast Bay of Bengal moved westwards, intensified into a
deep depression over southwest and adjoining southeast Bay of Bengal (BoB) in the early
morning (0000 UTC) of today, the 1st December, 2020. Moving further westwards, it lay
centered at 0600 UTC of 01st December 2020 over southwest Bay of Bengal near Lat. 7.8°
N and Long. 85.3°E, about 460 km east-southeast of Trincomalee (Sri Lanka) and 860 km
east-southeast of Kanyakumari (India).
It is very likely to intensify further into a cyclonic storm during next 12 hours. It is very likely
to move west-northwestwards and cross Sri Lanka coast between latitude 7.5 ºN and 9.0ºN
close to Trincomalee during evening/night of 2nd December as a Cyclonic Storm with a
wind speed of 75-85 kmph gusting to 95 kmph. It is very likely to move nearly westwards
thereafter, emerge into Gulf of Mannar and adjoining Comorin area on 3rd December
morning. It would then move nearly west-southwestwards and cross south Tamil Nadu
coast between Kanyakumari and Pamban around early morning of 4th December.
Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BoB).
SST is around 29-30°C over most parts of south and east-central Arabian Sea (AS). It is slightly
less (26-28°C) over west-central & north AS to the west of 68°E and north of 10°N.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevails off
Myanmar coast and north Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining
parts of BoB and Andaman Sea.
High TCHP (100-120 kJ/cm2) prevails over Comorin Area and adjoining southwest BoB off
south Sri Lanka coast and Kerala & Karnataka coasts. TCHP is around 60-80 kJ/cm2 over major
parts of south AS except off north Somalia coast. TCHP is less than 50 KJ/cm2 to the west of
68°E and north 10°N over the central & north AS and 60 – 80 kJ/cm2 over major parts of eastcentral AS.
Relative Vorticity:
Positive relative vorticity (150X10-6s-1) prevails to the southwest of the system centre. It extends
upto 200 hPa.
Positive relative vorticity (20-30X10-6s-1) prevails over major parts of central & adjoining
southwest AS.
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Low level Convergence:
An area of positive convergence zone (20 x 10-5s-1) prevails over southwest BoB.
No significant positive convergence prevails over AS.
Upper level Divergence:
Positive divergence zone (20-30 x10-5 s-1) prevails over southwest BoB to the west of the
system centre.
No significant positive divergence zone prevails over AS.
Wind Shear:
The vertical wind shear (VWS) is low (05-15 kts) over the northeastern parts of the system
centre and moderate to High over the southwest BoB to the west of the system, along the
forecast track.
The vertical wind shear (VWS) is low (05 - 10 kts) over central & southeast AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over south Andaman Sea and adjoining EIO and also
over south & adjoining central BoB
Decreasing wind shear tendency is seen over major parts of the AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 15°N over the BoB and along 16°N over
the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, broken low and medium clouds with embedded
intense to very intense convection lay over south BoB between Lat. 5.0ºN & 13.0ºN and Long.
81.0ºE & 88.0ºE in association with the Deep Depression over the region. Intensity of the
system is T 2.0 / 2.0. Minimum Cloud Top Temperature is minus 93ºC. Scattered to broken Low
& medium clouds with embedded intense to very intense convection also lay over south &
adjoining central BoB between Lat. 6.0ºN & 17.0ºN and Long. 88.0ºE & 92.0ºE and scattered
low & medium clouds with embedded moderate to intense convection lay over Palk Strait, Sri
Lanka & South Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & and medium clouds with embedded
moderate to intense convection lay over southeast AS between Lat. 5.0ºN & 11.0ºN and Long.
68.0ºE & 75.0ºE
M.J.O. Index:
MJO index is in Phase 4 wit h amplitude less than 1. As per the latest projections, it is likely to
move over to Phase – 4 with amplitude remaining less than 1 during next couple of days &
remain in Phase -4 during the rest of the forecast period.
Storms and Depression over South China Sea/ South Indian Ocean:
NO STORM

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 01st December, 2020
indicates presence of a Deep Depression (DD) over southeast & adjoining southwest BoB on
01st December, its intensification into a Cyclonic Storm (CS) over southwest BoB off Sri Lanka
coast on 02nd December, after crossing Sri Lanka coast, rapid intensification into a Very Severe
Cyclonic Storm (VSCS) over Comorin area, very close to south Tamil Nadu coast on 03rd,
crossing south Tamil Nadu coast & emerging as a Low Pressure Area (LPA) over southeast
Arabian Sea (AS) off south Kerala coast on 04th, moving westwards and re-intensifying into a
2

Depression (D) over southeast AS and adjoining Lakshadweep area on 05th, into a CS over
southeast & adjoining east-central AS on 06th, CS over central & adjoining south AS on 07th,
rapid weakening into an LPA over southwest AS on 08th and LPA over southwest AS off
Somalia coast on 09th and weakening on 10th December.
It continues to indicate the formation of a fresh system, now in the form of an LPA over south
Andaman Sea on 04th December, its rapid intensification into a D over Equatorial Indian Ocean
(EIO) & adjoining southeast BoB on 05th, into a VSCS over southeast BoB and adjoining EIO on
06th, as an Extremely Severe Cyclonic Storm (ESCS) over southwest BoB off southeast Sri
Lanka coast on 07th, ESCS over Maldives & adjoining Comorin area on 08th, as a VSCS over
southeast AS on 09th, westward movement and further becoming an ESCS over southwest &
adjoining southeast AS on 11th December.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 01st December, 2020
indicate similar pattern as depicted by IMD GFS, upto 9th December, but with some variations in
intensity being predicted one / two stages higher in case of the re-emerged AS system and one
category lower than that by the deterministic GFS in case of the fresh development indicated for
the BoB, both with large uncertainty.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 01st December, is indicating a DD over
southeast & adjoining southwest BoB on 01st December, its intensification into a CS over
southwest BoB off Sri Lanka coast on 02 nd, after crossing north Sri Lanka, as a VSCS over Gulf
of Mannar off west coast of Sri Lanka on 03rd, as a VSCS over Comorin area very close to south
Tamil Nadu coast on 04th December.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 01st December, indicates the
present system as a D over southwest BoB on 01st December, as a CS over southwest BoB off
Sri Lanka coast on 02nd, as an SCS over northern most coast of Sri Lanka on 03 rd, after
crossing south Tamil Nadu, as a well marked Low (WML) over southeast AS & adjoining south
Kerala on 04th & 05th, weakening into a trough of Low and moving westwards on 06th & 07th, reorganising into an LPA over southeast AS on 08th and its gradual westward movement without
much intensification upto central parts of south AS during 09th – 11th December. Unlike the
previous runs, this model at present is not predicting the further intensification of the system into
CS and above category over the AS.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 01st December, indicates a
D over southwest BoB on 01st December, as a CS over southwest BoB off Sri Lanka coast on
02nd , after crossing Sri Lanka coast, as an SCS over Gulf of Mannar, close to northwest Sri
Lanka coast on 03rd December and as a D over Comorin area on 04th December.
NEPS Model: NEPS model guidance based on 0000 UTC of 01st December, shows nearly
similar pattern as that of NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 01st December, indicates presence
of an LPA over southeast & adjoining southwest BoB on 01st December, D over southwest BoB
off Sri Lanka coast on 02nd, after crossing north Sri Lanka, as a D over Gulf of Mannar &
adjoining northwest Sri Lanka on 03rd, as a WML over the same region on 04th, LPA over
Comorin area on 05th and weakening over the same region on 06th.
It now indicates fresh formation of an LPA over southeast BoB an adjoining south Andaman
Sea on 05th and its westward movement & weakening on 07th.
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NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 01st December,
2020 depicts a DD over southwest BoB off Sri Lanka coast on 02nd December, after crossing
north Sri Lanka, as a D over Gulf of Mannar on 03rd December, weakening into a trough of Low
over the same region on 04th, gradual westward movement, temporary re-organisation into an
LPA upto southeast & adjoining southwest SAS during 05th – 08th and weakening on 09th
December.
It also predicts a fresh LPA over Malacca Strait on 03rd, its persistence on 04th December and
its gradual west-northwestward movement without any significant intensification during 05th –
07th upto southeast BoB and becoming less marked on 08th December.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 01st
December, 2020 indicates an area of potential zone over: southwest BoB on 01st December;
over southwest BoB off Sri Lanka coast on 02nd; over Gulf of Mannar and another zone over
Malacca Strait on 03rd; over south Andaman Sea close to Malay Peninsula on 04th, over south
Andaman Sea & adjoining southeast BoB on 05th and over southeast BoB on 06th. No potential
area predicted for 07th & 8th December and also for the AS.
Summary and Conclusion:
Most of the models (viz., IMD GFS, GEFS, GPP, NCUM, NEPS, WRF & NCUM(R)) are
indicating that the present Deep Depression over southeast Bay of Bengal would move westnorthwestwards & intensify into a Cyclonic Storm during next 12 hours, and moving across
north Sri Lanka – Comorin area & extreme south coastal Tamil Nadu during 2nd – 3rd December,
weaken into a Depression, re-emerge over to southeast AS around 4th December. However its
likelihood of re-intensification into a Cyclonic Storm & above intensity system over the Arabian
Sea has reduced at present, as other than GFS & GEFS, no other model examined is predicting
the re-intensification over the Arabian Sea. ECMWF alone is underestimating the intensity of the
system in its simulations. Also the intensification and landfall timings are getting delayed in
NCUM & NEPS, in comparison with the GFS group. ECMWF is not indicating the intensification
of the system at all. Similarly NCEP GFS is indicating the system as a Depression and crossing
Sri Lanka coast as a Depression without any intensification.
A few of the models like IMD GFS, GEFS & GPP hint at probable formation of another Cyclonic
Disturbance in quick succession over southeast BoB during 3rd – 5th December. NCUM, NEPS
NCEP GFS & ECMWF however do not indicate any fresh cyclogenesis over the BoB. Also the
GPP product, continues with NIL potential zones over the Arabian Sea during the entire forecast
period of 01st – 08th December.
It may thus be concluded that,
(i) The Deep Depression over southwest and adjoining southeast Bay of Bengal is very likely
to intensify further into a cyclonic storm during next 12 hours. It is very likely to move westnorthwestwards and cross Sri Lanka coast between latitude 7.5 N and 9.0 N close to
Trincomalee during evening/night of 2nd December as a Cyclonic Storm with a wind speed of
75-85 kmph gusting to 95 kmph. It is very likely to move nearly westwards thereafter, emerge
into Gulf of Mannar and adjoining Comorin area on 3rd December morning. It would then move
nearly west-southwestwards and cross south Tamil Nadu coast between Kanyakumari and
Pamban around early morning of 4th December.
(ii) There is also a Low probability that the above system after re-emergence into southeast
Arabian Sea could further intensify and move west-northwestwards during 4th – 8th December.
(iii) Though there is some indication regarding the fresh development of a Depression over
south Andaman Sea & adjoining southeast BoB around 04th December and its further
intensification & west-northwestward movement subsequently, at present there is large
uncertainty as very few models are hinting at this at present.
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Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
HIGH

24-48
HOURS
HIGH

48-72
HOURS
NIL

72-96
HOURS
LOW

96-120
HOURS
LOW

120-144
HOURS
LOW

144-168
HOURS
LOW

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
LOW

120-144
HOURS
LOW

144-168
HOURS
LOW

Advisory:
Watch has to be maintained w.r.t. the: (i) intensification of the Deep Depression which lies over
southeast BoB into a Cyclonic Storm during next 12 hours, likely west-northwestward
movement, crossing northern parts of east coast of Sri Lanka and emerge into Comorin area on
3rd December morning and probable second landfall over south Tamil Nadu coast in the early
morning of 4th December.
(ii) Its probable re-emergence & re-intensification over the Arabian Sea and westward
movement across south Arabian Sea during 5th – 8th December 2020. (iii) Chances of formation
of a fresh cyclonic disturbance over south Andaman Sea & adjoining southeast Bay of Bengal
around 4th December.
IOP is suggested for Coastal Tamil Nadu on 02nd & 03rd December 2020, for Kerala &
Lakshadweep area on 03rd & 04th December 2020 and for Nicobar Islands on 04th
December.
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FDP (Cyclone) NOC Report Dated 02nd December, 2020
Time of Issue: 1200 UTC
Synoptic features:
 Yesterday's deep depression over southwest Bay of Bengal moved west-northwestwards
and intensified into Cyclonic Storm "Burevi" over the same region in the same evening
(1200 UTC of 1st December). Continuing to move west-northwestwards, it lay centered at
0900 UTC of today, the 02nd December 2020 over southwest Bay of Bengal near Lat.
8.8°N and Long. 82.2°E, about 110 km east-northeast of Trincomalee (Sri Lanka), 330 km
east-southeast of Pamban (India) and 520 km east-northeast of Kanyakumari (India).
It is very likely to move west-northwestwards and cross Sri Lanka coast around latitude
9.0ºN, to north of Trincomalee during evening/night of 2nd December as a Cyclonic Storm
with a wind speed of 80-90 kmph gusting to 100 kmph. It is very likely to move nearly westnorthwestwards thereafter, emerge into Gulf of Mannar and adjoining Comorin area on 3rd
December morning.
The Cyclonic Storm with wind speed of 70-80 gusting to 90 kmph would be centered very
close to Pamban around noon of 3rd December. It would then move nearly westsouthwestwards across Pamban area by afternoon and cross south Tamil Nadu coast
between Pamban and Kanyakumari during 3rd December night and 4th December early
morning as a Cyclonic Storm with wind speed of 70-80 gusting to 90 kmph.
Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BoB).
SST is around 29-30°C over most parts of south and east-central Arabian Sea (AS). It is slightly
less (26-28°C) over west-central & north AS to the west of 68°E and north of 10°N.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevails off
Myanmar coast and north Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining
parts of BoB and Andaman Sea.
High TCHP (100-120 kJ/cm2) prevails over Comorin Area and adjoining southwest BoB off
south Sri Lanka coast and Kerala & Karnataka coasts. TCHP is around 60-80 kJ/cm2 over major
parts of south AS except off north Somalia coast. TCHP is less than 50 KJ/cm2 to the west of
68°E and north 10°N over the central & north AS and 60 – 80 kJ/cm2 over major parts of eastcentral AS.
Relative Vorticity:
Positive relative vorticity (150 – 200 X10-6s-1) prevails to the southwest of the system centre. It
extends upto 200 hPa.
Positive relative vorticity (20-30X10-6s-1) prevails over southeast AS.
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Low level Convergence:
An area of positive convergence zone (20 - 30 x 10-5s-1) prevails over Sri Lanka to the
southwest of the system centre.
No significant positive convergence prevails over AS.
Upper level Divergence:
Positive divergence zone (20-30 x10-5 s-1) prevails over north Sri Lanka to the west of the
system centre.
No significant positive divergence zone prevails over AS.
Wind Shear:
The vertical wind shear (VWS) is low (05-15 kts) over the northeastern parts of the system
centre and moderate to High (20-25 kts) to the west of the system, along the forecast track.
The vertical wind shear (VWS) is low (05 - 10 kts) over central & southeast AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over south Andaman Sea and adjoining EIO and also
over south & adjoining central BoB
Decreasing wind shear tendency is seen over major parts of the AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 13°N over the BoB and along 15°N over
the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 1200 UTC satellite imagery, broken low and medium clouds with embedded
intense to very intense convection lay over south & adjoining central BoB between Lat. 6.0ºN &
14.0ºN and Long. 77.0ºE & 88.0ºE and also over Palk Strait and adjoining Sri Lanka in
association with the Cyclonic Storm over the region. Intensity of the system is T 3.0 / 3.0.
Minimum Cloud Top Temperature is minus 93ºC. Scattered to broken Low & medium clouds
with embedded intense to very intense convection also lay over south & adjoining central BoB
and scattered low & medium clouds with embedded moderate to intense convection over
Andaman Sea.
Arabian Sea:According to 1200 UTC satellite imagery, scattered low & and medium clouds with embedded
moderate to intense convection lay over southeast AS off Kerala coast & Comorin area.
M.J.O. Index:
MJO index is in Phase 4 wit h amplitude less than 1. As per the latest projections, it is likely to
move over to Phase – 5 with amplitude remaining less than 1 during next couple of days &
remain in Phase -5 (border area between Phase 4 & Phase -5) during the rest of the forecast
period.
Storms and Depression over South China Sea/ South Indian Ocean:
NO STORM

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 02nd December, 2020
indicates presence of a Super Cyclonic Storm (SuCS) southwest BoB off Sri Lanka coast on
02nd December, after crossing Sri Lanka, as an Extremely Severe Cyclonic Storm (ESCS) over
Gulf of Mannar, close to south Tamil Nadu coast on 03rd, as a Depression over south coastal
Tamil Nadu on 04th, re-emerging and re-intensification into a Cyclonic Storm (CS) over
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Lakshadweep area on 05th,westwardmovemnet & further intensification into an ESCS over
southeast Arabian Sea (AS) on 06th, as an SuCS over southeast & adjoining east-central AS on
07th, over central parts of AS on 08th, further west-southwestward movement & gradual
weakening into an ESCS over west-central AS on 09th, Very Severe Cyclonic Storm (VSCS)
over southwest AS on 10th, as D over southwest AS off Somalia coast on 11th and rapid
weakening on 12th.
It continues to indicate the formation of a fresh system, in the form of a Low Pressure Area
(LPA) over Malacca Strait on 03rd, a Well Marked Low (WML) over south Andaman Sea on 04th
December, its rapid intensification into a CS over southeast BoB & adjoining south Andaman
Sea on 05th, into a VSCS over southeast BoB on 06th, VSCS over southwest BoB and adjoining
Equatorial Indian Ocean (EIO) on 07th, weakening into a CS over EIO and adjoining southwest
BoB off south Sri Lanka coast on 08th, as an LPA over central parts of EIO on 09th, persistence
on 10th and weakening on 11th December.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 02nd December, 2020
indicate similar pattern as depicted by IMD GFS, upto 10th December, but with some variations
in intensity. For example, after crossing south Tamil Nadu, the system is indicated only as an
extended Low over southeast AS off Kerala coast on 04th, as a WML on 05th, as a CS over
southeast AS on 06th, same intensity as that of GFS during 07th – 09th and as an LPA over
southwest AS on 10th December itself.
Also regarding the fresh system, it is forecast to weaken into an LPA over EIO to the south of
Sri Lanka on 08th and becoming less marked on 09th December.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 02nd December, is indicating an SuCS over
southwest BoB off Sri Lanka coast on 02nd December, after crossing Sri Lanka, as an ESCS
over Gulf of Mannar on 03rd, re-emerging as an SCS over southeast AS and adjoining south
Kerala coast on 04th and re-intensification into an ESCS over southeast AS off Kerala coast on
05th December.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 02nd December, indicates the
present system as a CS over southwest BoB off Sri Lanka coast on 02nd December, after
crossing Sri Lanka, as a CS over Gulf of Mannar on 03rd, after crossing south Tamil Nadu, as
LPA over southeast AS & adjoining south Kerala on 04th, further weakening on 05th, westward
movement and re-organising into an LPA over southeast AS by 07th, moving further westward
as an LPA upto 09th, becoming a WML over southwest AS on 10th, its persistence over the
same region on 10th & 11th and concentrating into a D over southwest AS on 12th December.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 02nd December, indicates a
CS over southwest BoB off Sri Lanka coast on 02nd December, after crossing Sri Lanka, as a
CS over Gulf of Mannar on 03rd, as a D over Comorin area close to extreme south Tamil Nadu
coast on 04th and as an LPA over the same region on 05th December.
NEPS Model: NEPS model guidance based on 0000 UTC of 02nd December, shows nearly
similar pattern as that of NCUM, with the only difference in the predicted intensity of the system
over southwest AS on 12th December, where the Ensemble output does not show intensification
into a Depression and maintaining it as a WML.
ECMWF: ECMWF model guidance based on 0000 UTC of 02nd December, indicates presence
of a WML over southwest BoB on 02nd December, D over north Sri Lanka and adjoining Gulf of
Mannar on 03rd, as an LPA over south coastal Tamil Nadu on 04th, weakening on 05th, re-
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organisation into an LPA over southeast AS on 06 th and its westward movement across south
AS without any significant intensification over to southwest AS during 07 th – 12th December.
It also indicates fresh formation of an LPA over Malacca Strait on 04th and its weakening on
05th.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 02nd December,
2020 depicts a DD over Gulf of Mannar on 03rd December, weakening into an LPA over south
coastal Tamil Nadu on 04th, westward movement as a trough of Low on 05th & 06th, reorganisation into an LPA over southeast AS on 07th, westward movement and gradually
becoming part of an equatorial easterly wave trough during 08th – 10th December.
It also predicts a fresh LPA over Malacca Strait on 04th and becoming less marked on 05th
December.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 02nd
December, 2020 indicates an area of potential zone over: southwest BoB on 02nd December;
over southwest BoB off Tamil Nadu coast & adjoining Gulf of Mannar and another zone over
Malacca Strait on 03rd; over south Andaman Sea and adjoining Malacca Strait on 04th, over EIO
and & adjoining south Andaman Sea and another small area over southeast AS on 05th and
over southeast BoB and adjoining south Andaman Sea on 06th. No potential area predicted for
07th & 8th December. But on 09th, again an area is predicted over EIO to the south of Comorin
area.
Summary and Conclusion:
Most of the models (viz., IMD GFS, GEFS, GPP, NCUM, NEPS, WRF & NCUM(R)) are
indicating that the present Cyclonic Strom over southwest Bay of Bengal would move westnorthwestwards and moving across north Sri Lanka – Comorin area & extreme south coastal
Tamil Nadu during 2nd – 4th December, weaken into a Depression, re-emerge over to southeast
AS around 4th December. However its likelihood of re-intensification into a Cyclonic Storm &
above intensity system over the Arabian Sea continues to be low, as other than GFS, GEFS &
WRF, no other model examined is predicting the re-intensification of the system into a Cyclonic
Storm over the Arabian Sea.
IMD GFS, GEFS & WRF over-estimate the system intensity in their simulations while ECMWF is
underestimating the intensity of the system. NCUM, NEPS & NCUM (R) are the only group aptly
simulating the present intensity of the system. The location and landfall timings are more or less
converging in the 0000 UTC model runs in most of them. ECMWF is not indicating the
intensification of the system at all. Similarly NCEP GFS is indicating the system as a Depression
and crossing Sri Lanka coast as a Depression without any intensification.
A few of the models like IMD GFS, GEFS & GPP hint at probable formation of another Cyclonic
Disturbance in quick succession over southeast BoB during 5th -8th December. NCUM, NEPS
NCEP GFS & ECMWF however do not indicate any fresh cyclogenesis over the BoB. Also the
GPP product, continues with NIL potential zones over the Arabian Sea during the entire forecast
period of 02nd – 09th December, apart from a feeble area over southeast Arabian Sea on 05th
December.
It may thus be concluded that,
(i) The Cyclonic Storm ‘Burevi’ over southwest Bay of Bengal is very likely to move westnorthwestwards and cross Sri Lanka coast around latitude 9.0ºN, to north of Trincomalee during
evening/night of 2nd December as a Cyclonic Storm with a wind speed of 80-90 kmph gusting
to 100 kmph. It is very likely to move nearly west-northwestwards thereafter, emerge into Gulf of
Mannar and adjoining Comorin area on 3rd December morning.
The Cyclonic Storm with wind speed of 70-80 gusting to 90 kmph would be centered very close
to Pamban around noon of 3rd December. It would then move nearly west-southwestwards
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across Pamban area by afternoon and cross south Tamil Nadu coast between Pamban and
Kanyakumari during 3rd December night and 4th December early morning as a Cyclonic Storm
with wind speed of 70-80 gusting to 90 kmph.
(ii) There is also a Low probability that the above system after re-emergence into southeast
Arabian Sea could further intensify and move west-northwestwards during 5th – 10th December.
(iii) Though there is some indication regarding the fresh development of a Depression over
south Andaman Sea & adjoining southeast BoB around 05th December and its further
intensification & near westward movement subsequently, at present there is large uncertainty as
very few models are hinting at this at present.

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
HIGH

24-48
HOURS
HIGH

48-72
HOURS
NIL

72-96
HOURS
LOW

96-120
HOURS
LOW

120-144
HOURS
LOW

144-168
HOURS
LOW

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
LOW

120-144
HOURS
LOW

144-168
HOURS
LOW

Advisory:
Watch has to be maintained w.r.t. the: (i) west-northwestward movement of Cyclonic Storm
‘Burevi’, crossing northern parts of east coast of Sri Lanka and emergence into Comorin area on
3rd December morning and probable second landfall over south Tamil Nadu coast in the early
morning of 4th December.
(ii) Its probable re-emergence & re-intensification over the Arabian Sea and westward
movement across south Arabian Sea during 5th – 10th December 2020. (iii) Chances of
formation of a fresh cyclonic disturbance over south Andaman Sea & adjoining southeast Bay of
Bengal around 5th December.
IOP is suggested for Coastal Tamil Nadu on 03rd & 04th December 2020, for Kerala &
Lakshadweep area on 04th & 05th December 2020 and for Nicobar Islands on 05th
December.
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FDP (Cyclone) NOC Report Dated 03rd December, 2020
Time of Issue: 1200 UTC
Synoptic features:
 The Cyclonic Storm "Burevi" moved west-northwestwards, crossed Sri Lanka coast close to
the north of Trincomalee near Lat. 8.85ºN & Long. 81.0ºE, between 1700 & 1800 UTC of
02nd December as a Cyclonic Storm (CS) with maximum sustained wind speed of 80 -90
kmph gusting to 100 kmph. Further moving west-northwestwards, it emerged into Gulf of
Mannar in the forenoon of 3rd December. Further moving westwards it lay centered at 0900
UTC of 03rd December over the same region near Lat. 9.2°N and Long. 79.3°E, close to
Pamban (India), about 70 km west-northwest of Mannar, and 230 km east-northeast of
Kanniyakumari (India).
It would move west-southwestwards and cross south Tamil Nadu coast between Pamban
and Kanniyakumari during 3rd December night and 4th December early hours as a Cyclonic
Storm with wind speed of 70-80 gusting to 90 kmph.
Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BoB).
SST is around 29-30°C over most parts of south and east-central Arabian Sea (AS). It is slightly
less (26-28°C) over west-central & north AS to the west of 68°E and north of 10°N.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevails off
Myanmar coast and north Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining
parts of BoB and Andaman Sea.
High TCHP (100-120 kJ/cm2) prevails over Comorin Area and adjoining southwest BoB off
south Sri Lanka coast and Kerala & Karnataka coasts. TCHP is around 60-80 kJ/cm2 over major
parts of south AS except off north Somalia coast. TCHP is less than 50 KJ/cm2 to the west of
68°E and north 10°N over the central & north AS and 60 – 80 kJ/cm2 over major parts of eastcentral AS.
Relative Vorticity:
Positive relative vorticity (100 X10-6s-1) prevails over north Sri Lanka and adjoining Gulf of
Mannar. It extends upto 200 hPa.
Positive relative vorticity (25 X10-6s-1) prevails over southeast AS.
Low level Convergence:
An area of positive convergence zone (05 - 10 x 10-5s-1) prevails around the system centre, over
southwest BoB and also over south Andaman Sea.
No significant positive convergence prevails over AS.
Upper level Divergence:
Positive divergence zone (10-20 x10-5 s-1) prevails over southwest BoB and also over the
system centre.
Positive divergence zone (05 x10-5 s-1) prevails over southeast AS.
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Wind Shear:
The vertical wind shear (VWS) is low to moderate (05-20 kts) over central & adjoining south
BoB and moderate to High (20-25 kts) over north BoB.
The vertical wind shear (VWS) is low (05 - 10 kts) over central & southeast AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over south Andaman Sea and adjoining EIO and also
over south & adjoining central BoB
Decreasing wind shear tendency is seen over major parts of the AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 13°N over the BoB and along 15°N over
the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, broken low and medium clouds with embedded
intense to very intense convection lay over Sri Lanka, Palk Strait, Gulf of Mannar, Tamil Nadu
and adjoining southwest & west-central BoB between Lat. 8.0ºN & 16.0ºN and Long. 80.0ºE &
86.0ºE in association with the Cyclonic Storm over the region. Intensity of the system is T 2.5.
Minimum Cloud Top Temperature is minus 82ºC. Scattered to broken Low & medium clouds
with embedded intense to very intense convection also lay over west-central & south BoB and
scattered low & medium clouds with embedded moderate to intense convection over Andaman
Sea. Also scattered low & medium clouds with embedded isolated weak to moderate convection
lay over north BoB.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & and medium clouds with embedded
intense to very intense convection lay over southwest AS and moderate to intense convection
over east-central & southeast AS, Lakshadweep & Comorin area.
M.J.O. Index:
MJO index is in Phase 4 wit h amplitude less than 1. As per the latest projections, it is likely to
move over to Phase – 5 with amplitude remaining less than 1 during next couple of days &
remain in Phase -5 (border area between Phase 4 & Phase -5) during the rest of the forecast
period.
Storms and Depression over South China Sea/ South Indian Ocean:
NO STORM

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 03rd December, 2020
indicates presence of a Very Severe Cyclonic Storm (VSCS) over north Sri Lanka coast on 03rd
December, a Depression over south Tamil Nadu coast on 04th, emerging as a Low pressure
Area (LPA) over southeast Arabian Sea (AS) and adjoining Lakshadweep area on 05th,
westward movement & slight re-organisation over southeast Arabian Sea (AS) on 06th, further
westward movement without any significant intensification over to southwest AS during 07th –
10th December and weakening over the same region on 11th & 12th December. So unlike
yesterdays’ model runs, today it is ruling out the chance of re-intensification over the AS.
It continues to indicate the formation of a fresh system, in the form of a Low Pressure Area
(LPA) over Equatorial Indian Ocean (EIO) and adjoining southeast BoB on 06th, a Depression
(D) over EIO to the south of southesat BoB on 07 th & 08th and then moving westwards as an
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LPA in the near equatorial belt upto southeast of Sri Lanka by 10th and weakening on 11th
December.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 03rd December, 2020
indicate similar pattern as depicted by IMD GFS, upto 11th December, but with some variations.
For example, GEFS does not indicate any fresh genesis over the BoB / EIO during the forecast
period.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 03rd December, is indicating VSCS over north
Sri Lanka coast on 03rd December, a Deep Depression (DD) over Gulf of Mannar on 04th, a D
over extreme south coastal Tamil Nadu & adjoining Comorin area on 05th, re-emerging into
southeast AS and re-intensification into a VSCS over southeast AS and adjoining Maldives
area on 06th December.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 03rd December, indicates the
present system as an SCS over north Sri Lanka coast on 03rd December, as a D over south
coastal Tamil Nadu on 04th, as an LPA over southeast AS & adjoining Lakshadweep area off
Kerala coast on 05th, further weakening on 05th, westward movement and re-intensifying into a
D over Lakshadweep area and adjoining southeast AS by 06th, moving further westward and
intensification into an ESCS over southeast AS on 07 th, over central parts of south AS on 08th
and moving over to southwest AS followed by gradual weakening over the same region during
09th – 13th December.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 03rd December, indicates a
VSCS over north Sri Lanka coast on 03rd December, as a D over coastal Tamil Nadu on 04th, D
over southeast AS & adjoining south Kerala on 05th, westward movement & intensification into a
CS over southeast AS and adjoining Lakshadweep area on December.
NEPS Model: NEPS model guidance based on 0000 UTC of 03rd December, shows nearly
similar pattern as that of NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 03rd December, indicates presence
of a D over north Sri Lanka on 03rd December, as an LPA over Gulf of Mannar & adjoining south
coastal Tamil Nadu on 04th & weakening on 05th December.
It also indicates fresh formation of an LPA over EIO & adjoining southeast BoB on 07th and its
weakening on 08th December.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 03rd December,
2020 depicts a WML over Gulf of Mannar on 04th December, weakening into a trough of Low
and gradual westward movement on 05th & 06th, re-organisation into an LPA over southeast AS
on 07th, westward movement and gradually becoming part of an equatorial easterly wave trough
during 08th – 10th December.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 03rd
December, 2020 indicates an area of potential zone over: southwest BoB off Tamil Nadu coast
and another zone over Malacca Strait on 03rd December; over Malacca Strait & adjoining north
Sumatra coast on 04th and over EIO to the southeast of Sri Lanka on 09th December. No
potential zone is predicted over the AS.

3

Summary and Conclusion:
Most of the models (viz., IMD GFS, GEFS, GPP, NCUM, NEPS, WRF & NCUM(R)) are
indicating that the present Cyclonic Storm over southwest Bay of Bengal would move westnorthwestwards and moving across north Sri Lanka – Comorin area & extreme south coastal
Tamil Nadu during 3rd – 4th December, weaken into a Depression, re-emerge over to southeast
AS around 4th December. However its likelihood of re-intensification into a Cyclonic Storm &
above intensity system over the Arabian Sea continues to be low, as other than NCUM, NEPS,
NCUM (R) & WRF, no other model examined is predicting the re-intensification of the system
into a Cyclonic Storm over the Arabian Sea. These models are indicating re-intensification of
the remnant Low Pressure system over southeast Arabian Sea around 06th & its westward
movement across south Arabian Sea during 07th – 13th December and in-situ weakening over
southwest Arabian Sea off Somalia coast by 13th December.
A couple of models like IMD GFS & GPP hint at probable formation of another Depression in
quick succession over equatorial Indian Ocean & adjoining southeast BoB during 6th -7th
December. NCUM, NEPS NCEP GFS, GEFS & ECMWF however do not indicate any fresh
cyclogenesis over the BoB. Also the GPP product, continues with NIL potential zones over the
Arabian Sea during the entire forecast period of 03rd – 10th December.
It may thus be concluded that,
(i) The Cyclonic Storm ‘Burevi’ over Gulf of Mannar is very likely to move west-southwestwards
and cross south Tamil Nadu coast between Pamban and Kanniyakumari during 3rd December
night and 4th December early hours as a Cyclonic Storm with wind speed of 70-80 gusting to 90
kmph and weaken gradually into a Depression subsequently.
(ii) There is also a Low probability that the above system after re-emergence into southeast
Arabian Sea could further intensify and move west-northwestwards during 6th – 13th December.
(iii) Though there is some indication regarding the fresh development of a Depression over
Equatorial Indian Ocean & adjoining southeast BoB around 06th December and its further
intensification & near westward movement subsequently, at present there is large uncertainty as
very few models are hinting at this at present.

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
HIGH

24-48
HOURS
HIGH

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
LOW

96-120
HOURS
LOW

120-144
HOURS
LOW

144-168
HOURS
LOW

Advisory:
Watch has to be maintained w.r.t. the: (i) west-southwestward movement of Cyclonic Storm
‘Burevi’, crossing south Tamil Nadu coast between Pamban and Kanniyakumari during 3rd
December night and 4th December early hours and weaken gradually into a Depression
subsequently.
(ii) Its probable re-emergence & re-intensification over the Arabian Sea and westward
movement across south Arabian Sea during 6th – 13th December 2020.
IOP is suggested for Coastal Tamil Nadu on 03rd & 04th December 2020 and for
Kerala & Lakshadweep area on 04th & 05th December 2020
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FDP (Cyclone) NOC Report Dated 04th December, 2020
Time of Issue: 1200 UTC
Synoptic features:
 The Cyclonic Storm "Burevi" over Gulf of Mannar continued to move west-northwestwards
and weakened into a Deep Depression in the same evening (1200 UTC of 3rd December).
Thereafter, it moved very slowly, remained practically stationary over Gulf of Mannar, close
to Ramanathapuram district coast. At 0600 UTC of today, the 04th December, it lay
centered over Gulf of Mannar close to Ramanathapuram district coast of Tamilnadu near
Lat. 9.1°N and Long. 78.6°E about 40 km southwest of Ramanathapuram, 70 km westsouthwest of Pamban and 160 km northeast of Kanniyakumari. The associated wind speed
is about 50-60 gusting to 70 kmph. It is likely to remain practically stationary over the same
region and weaken into a Depression during next 12 hours. Thereafter, it will move slowly
west-southwestwards across Ramanathapuram district towards south Kerala and weaken
into a Well marked Low Pressure Area during subsequent 24 hours.
 A cyclonic circulation lay over South Andaman Sea & adjoining Malay Peninsula extending
upto 5.8 km above mean sea level.
Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BoB).
SST is around 29-30°C over most parts of south and east-central Arabian Sea (AS). It is slightly
less (26-28°C) over west-central & north AS to the west of 68°E and north of 10°N.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevails off
Myanmar coast and north Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining
parts of BoB and Andaman Sea.
High TCHP (100-120 kJ/cm2) prevails over Comorin Area and adjoining southwest BoB off
south Sri Lanka coast and Kerala & Karnataka coasts. TCHP is around 60-80 kJ/cm2 over major
parts of south AS except off north Somalia coast. TCHP is less than 50 KJ/cm2 to the west of
68°E and north 10°N over the central & north AS and 60 – 80 kJ/cm2 over major parts of eastcentral AS.
Relative Vorticity:
Positive relative vorticity (50 - 100 X10-6s-1) prevails over north Sri Lanka and adjoining Gulf of
Mannar. It extends upto 500 hPa.
Positive relative vorticity (25 X10-6s-1) prevails over southeast AS.
Low level Convergence:
An area of positive convergence zone (10 - 20 x 10-5s-1) prevails around the system centre, over
southwest BoB and also over south Andaman Sea.
Positive convergence zone (05 x10-5 s-1) prevails over southeast AS, along Kerala – Karnataka
coasts.
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Upper level Divergence:
Positive divergence zone (10-20 x10-5 s-1) prevails over southwest BoB and also over the
system centre.
Positive divergence zone (05 x10-5 s-1) prevails over southeast AS.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (05-20 kts) over central & adjoining south
BoB and moderate to High (20-25 kts) over north BoB.
The vertical wind shear (VWS) is low (10 - 15 kts) over central & southeast AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over south Andaman Sea and adjoining EIO and also
over south & adjoining central BoB
Decreasing wind shear tendency is seen over major parts of the AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 14°N over the BoB and along 15°N over
the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered to broken low and medium clouds with
embedded intense to very intense convection lay over Tamil Nadu & Palk Strait and moderate
to intense convection over Gulf of Mannar & Comorin area in association with the deep
depression over the region. Intensity of the system is T 2.0. Minimum Cloud Top Temperature is
minus 84ºC. Scattered to broken Low & medium clouds with embedded intense to very intense
convection also lay over west-central & southwest BoB and scattered low & medium clouds with
embedded moderate to intense convection over southeast BoB and south Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & and medium clouds with embedded
moderate to intense convection lay over east-central & south AS and Lakshadweep & Comorin
area.
M.J.O. Index:
MJO index is in Phase 4 wit h amplitude less than 1. As per the latest projections, it is likely to
move over to Phase – 5 with amplitude remaining less than 1 during next couple of days &
remain in Phase -5 (border area between Phase 4 & Phase -5) during the rest of the forecast
period.
Storms and Depression over South China Sea/ South Indian Ocean:
NO STORM

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 04th December, 2020
indicates presence of a Depression (D) over Gulf of Mannar on 04th, emerging as a Low
pressure Area (LPA) over southeast Arabian Sea (AS) off Kerala coast on 05th, persistence on
06th, as an extended Low over southeast BoB on 07th, again as an LPA over southeast &
adjoining southwest AS on 08th and its gradual westward movement without any significant
intensification over to southwest AS during 09th – 11th December and weakening over southwest
AS off Somalia coast by 13th December.
Unlike previous runs, it does not indicate any fresh genesis over the BoB.
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IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 04th December, 2020
indicate an LPA over Gulf of Mannar on 04th, its weakening into a trough of Low on 05th, getting
re-organised into an LPA over southeast AS on 06th, further westward movement & weakening
over southwest AS on 12th.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 04th December, is indicating a Depression
over Gulf of Mannar on 04th, an LPA over southeast AS & adjoining Comorin area and south
Kerala on 05th, a Well Marked Low (WML) over southeast AS & adjoining Comorin area on 06th
and re-intensification into a Very Severe Cyclonic Storm (VSCS) over southeast AS and
adjoining Equatorial Indian Ocean (EIO) on 07th December.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 04th December, indicates the
present system as a D over Gulf of Mannar on 04th, persistence over the same region,
maintaining the intensity on 05th, weakening & emerging as a trough of Low over southeast AS
on 06th, re-organising into an LPA over southeast AS on 07 th, westward movement and reintensifying into a D over southeast AS on 9th, persistence on 10th, over central parts of
south AS on 11th, weakening into a WML over the same region on 12 th and further weakening
on 13th & 14th over central AS.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 04th December, indicates a
D over Gulf of Mannar on 04th, weakening into an LPA over the same region on 05th, moving
over to southeast AS on 06th and further westward movement without any intensification on 07th
December.
NEPS Model: NEPS model guidance based on 0000 UTC of 04th December, shows nearly
similar pattern as that of NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 04th December, indicates presence
of an LPA over Gulf of Mannar & neighbourhood on 04th , its persistence on 05th, weakening
and emerging as a trough of Low over southeast & adjoining east-central AS on 06th, westward
movement as a trough of Low on 07th, re-organising into an LPA over central parts of south AS
on 08th, further westward movement over to southwest AS by 12th & weakening on 13th
December.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 04th December,
2020 depicts an LPA over Gulf of Mannar on 05th December, over Lakshadweep area on 05th,
over southeast AS on 07th & 08th, over central parts of south AS on 09th, over southwest &
adjoining southeast AS on 10th, further westward movement and gradually becoming part of an
equatorial easterly wave trough during 11th – 15th December.
It also predicts an active easterly wave trough over south & adjoining central BoB during 15th –
19th & formation of an LPA over southwest BoB on 20th December.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 04th
December, 2020 are not available.
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Summary and Conclusion:
Most of the models (viz., IMD GFS, GEFS, NCUM, NEPS, WRF & NCUM(R)) are indicating the
present system as a Depression over Gulf of Mannar as on today morning, one stage lower
than the actual intensity. ECMWF & NCEP GFS are indicating the system only as a Low
Pressure Area over Gulf of Mannar. Most of the models indicate further weakening of the
system into a Low Pressure area over the same region by 05th morning, its westward movement
over to southeast Arabian Sea and furter westward movement either as a Low or as a trough of
Low across south Arabian Sea upto its western parts during 06th – 13th December. However,
WRF continues to indicate its re-intensification over southeast Arabian Sea on 07 th December
and NCUM & NEPS over south Arabian Sea during 09th – 11th as a Depression.
As on today, none of the models are indicating a fresh genesis over the BoB.
It may thus be concluded that,
(i) The Deep Depression (remnant of Cyclonic Storm ‘Burevi’) over Gulf of Mannar is likely to
remain practically stationary over the same region and weaken into a Depression during next 12
hours. Thereafter, it will move slowly west-southwestwards across Ramanathapuram district
towards south Kerala and weaken into a Well marked Low Pressure Area during subsequent 24
hours.
(ii) There is also a Low probability that the above system after re-emergence into southeast
Arabian Sea could further intensify and move west-northwestwards during 7th – 13th December.
(iii) Probability of a fresh development over the Bay of Bengal may be ruled out as none of the
models examined indicate any.

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
HIGH

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
LOW

96-120
HOURS
LOW

120-144
HOURS
LOW

144-168
HOURS
LOW

Advisory:
Watch has to be maintained w.r.t. the: (i) west-southwestward movement of Cyclonic Storm
‘Burevi’, crossing south Tamil Nadu coast between Pamban and Kanniyakumari during 3rd
December night and 4th December early hours and weaken gradually into a Depression
subsequently.
(ii) Its probable re-emergence & re-intensification over the Arabian Sea and westward
movement across south Arabian Sea during 6th – 13th December 2020.
IOP is suggested for Coastal Tamil Nadu on 04th December 2020 and for Kerala &
Lakshadweep area on 04th & 05th December 2020
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FDP (Cyclone) NOC Report Dated 05th December, 2020
Time of Issue: 1200 UTC
Synoptic features:
 Yesterday’s Deep Depression (remnant of Cyclonic Storm ‘BUREVI’) remained practically
stationary over Gulf of Mannar, close to Ramanathapuram district coast of Tamil Nadu near
Lat. 9.1°N and Long. 78.6°E and weakened into a Depression in the same evening (1200
UTC). Without any perceptible movement for nearly 36 hours, it weakened further into a Well
Marked Low Pressure area (WML) and lay centred over the same region at 0600 UTC of
today, the 05th December 2020. The associated wind speed is about 30-40 gusting to 50
kmph.
 A cyclonic circulation lay over Lakshadweep – Maldives area extending upto 3.1 km above
mean sea level.
 Yesterday’s cyclonic circulation over South Andaman Sea & adjoining Malay Peninsula lay
over southeast Bay of Bengal & adjoining Equatorial Indian Ocean (EIO) extending upto 5.8
km above mean sea level.
Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BoB).
SST is around 29-30°C over most parts of south and east-central Arabian Sea (AS). It is slightly
less (26-28°C) over west-central & north AS to the west of 68°E and north of 10°N.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevails off
Myanmar coast and north Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining
parts of BoB and Andaman Sea.
High TCHP (100-120 kJ/cm2) prevails over Comorin Area and adjoining southwest BoB off
south Sri Lanka coast and Kerala & Karnataka coasts. TCHP is around 60-80 kJ/cm2 over major
parts of south AS except off north Somalia coast. TCHP is less than 50 KJ/cm2 to the west of
68°E and north 10°N over the central & north AS and 60 – 80 kJ/cm2 over major parts of eastcentral AS.
Relative Vorticity:
Positive relative vorticity (50 - 70 X10-6s-1) prevails over west coast of Sri Lanka and adjoining
Gulf of Mannar. It extends upto 500 hPa.
Positive relative vorticity (30-50 X10-6s-1) prevails over southeast AS.
Low level Convergence:
An area of positive convergence zone (05 - 10 x 10-5s-1) prevails over southwest & adjoining
east-central BoB and also over Andaman Sea.
Positive convergence zone (05 x10-5 s-1) prevails over southeast AS, along Kerala – Karnataka
coasts.
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Upper level Divergence:
Positive divergence zone (05-10 x10-5 s-1) prevails over southwest BoB and also over EIO
adjoining Sumatra coast.
Positive divergence zone (05 -10 x10-5 s-1) prevails over southeast AS.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (05-20 kts) over south BoB & EIO to the south
of Andaman Sea and moderate to High (20-25 kts) over north BoB.
The vertical wind shear (VWS) is low (10 - 15 kts) over central & southeast AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over Comorin area, Gulf of Mannar & adjoining
southwest BoB
Decreasing wind shear tendency is seen over southeast AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 13°N over the BoB and along 14°N over
the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, broken low and medium clouds with embedded
moderate to intense convection lay over Tamil Nadu, Palk Strait, Gulf of Mannar, Comorin area
& Sri Lanka in association with the WML over the region. Intensity of the system is T 1.0.
Scattered to broken Low & medium clouds with embedded intense to very intense convection
lay over southwest BoB and scattered low & medium clouds with embedded moderate to
intense convection over central BoB and south Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & and medium clouds with embedded
intense to very intense convection lay over southeast AS between Lat. 7.5ºN & 11.5ºN and
Longitude to the east of 70.0ºE and moderate to intense convection over Comorin area.
M.J.O. Index:
MJO index is in Phase 5 wit h amplitude less than 1. As per the latest projections, it is likely to
remain in Phase – 5 with amplitude remaining less than 1 during next couple of days & with
slight enhancement in amplitude during the rest of the forecast period.
Storms and Depression over South China Sea/ South Indian Ocean:
NO STORM

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 05th December, 2020
indicates presence of a Depression (D) over Gulf of Mannar on 05th, its weakening into a Low
Pressure Area (LPA) over the same region on 06th, emerging as an extended over southeast
Arabian Sea (AS) on 07th, again as an LPA over southeast AS on 08th and its gradual westward
movement without any significant intensification over to southwest AS during 09th – 13th
December and weakening over southwest AS on 14th December.

IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 05th December, 2020
indicate an LPA over Gulf of Mannar on 05th, its weakening into a trough of Low on 06th, getting
re-organised into an extended Low over Lakshadweep area & adjoining southeast AS on 07th,
further westward movement & weakening over southwest AS on 13th.
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IMD-WRF
The WRF model forecasts based on 0000 UTC of 05th December, is indicating a Depression
over Gulf of Mannar on 05th, an LPA over the same region on 06th, LPA over Lakshadweep area
on 07th and re-intensification into a Depression over southeast AS on 08th December.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 05th December, indicates the
present system as an LPA over extreme north Sri Lanka & neighbourhood on 05th, weakening
on 06th, re-organising & emerging as an LPA over southeast AS & adjoining Lakshadweep area
on 07th, westward movement and re-intensifying into a D over central parts of south AS on
10th, persistence on 11th, further intensification into a Severe Cyclonic Storm (SCS) on
12th, as a Very Severe Cyclonic Storm (VSCS) over west-central AS on 13th & 14th and
weakening into a CS over the same region on 15th December.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 05th December, indicates a
D over Gulf of Mannar on 05th & 06th, weakening & emerging as an LPA over southeast AS on
07th, further westward movement and intensification into a Depression on 08th December.
NEPS Model: NEPS model guidance based on 0000 UTC of 05th December, shows nearly
similar pattern as that of NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 05th December, indicates presence
of an LPA over extreme north Sri Lanka & neighbourhood on 05th, weakening on 06th, moving
westwards across south AS as a trough of Low & further weakening on 11th December.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 05th December,
2020 depicts an LPA over Gulf of Mannar on 06th December, trough of Low over Lakshadweep
area & adjoining southeast AS on 07th, LPA over southeast AS & adjoining EIO on 08th & 09th,
over central parts of south AS on 10th, over southwest & adjoining southeast AS on 11th, further
westward movement and persistence as an extended Low over southwest AS & adjoining EIO
during 11th – 13th December.
It also predicts an active easterly wave trough over south & adjoining central BoB during 15th –
19th & formation of an LPA over southwest BoB on 20th December.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 05th
December, 2020 are not available.
Summary and Conclusion:
All the models are indicating the present system either as a Depression or as a Low Pressure
Area over Gulf of Mannar & neighbourhood as on today morning. ECMWF & GEFS are
indicating the system only as a Low Pressure Area over the said region. Most of the models
indicate further weakening of the system into a Low Pressure area over the same region by 06th
morning, its westward movement over to southeast Arabian Sea and further westward
movement either as a Low or as a trough of Low across south Arabian Sea upto its western
parts during 07th – 13th December. However, WRF & NCUM (R) indicate its re-intensification
over southeast Arabian Sea on 08th December and NCUM & NEPS over central parts of south
Arabian Sea during 10th – 11th as a Depression and further intensification with westnorthwestward movement thereafter.

3

It may thus be concluded that,
(i) The Well Marked Low (remnant of Cyclonic Storm ‘Burevi’) over Gulf of Mannar is likely to
weaken further over the same region and re-emerge into southeast Arabian Sea by 07th
December.
(ii) There is also a Low probability that the above system after re-emergence into southeast
Arabian Sea could further intensify and move west-northwestwards during 8th – 13th December.

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
LOW

96-120
HOURS
LOW

120-144
HOURS
LOW

144-168
HOURS
LOW

Advisory:
Watch has to be maintained w.r.t. the: (i) further weakening of the well marked Low over Gulf of
Mannar,
(ii) Its probable re-emergence & re-intensification over the Arabian Sea and westward
movement across south Arabian Sea during 8th – 13th December 2020.
No IOP is suggested.
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FDP (Cyclone) NOC Report Dated 06th December, 2020
Time of Issue: 1200 UTC
Synoptic features:
 Yesterday’s Well Marked Low Pressure area (WML) (remnant of Cyclonic Storm ‘BUREVI’)
over Gulf of Mannar, further weakened into a Low Pressure Area (LPA) over the same region
in the early morning (0000 UTC) of today, the 06th December 2020. The associated cyclonic
circulation extended upto mid-tropospheric levels.
 Yesterday’s cyclonic circulation over Lakshadweep – Maldives area lay over southeast
Arabian Sea & adjoining Maldives area extending upto 3.1 km above mean sea level.
 Yesterday’s cyclonic circulation over southeast Bay of Bengal & adjoining Equatorial Indian
Ocean (EIO) and south Andaman Sea persisted there extending upto 5.8 km above mean sea
level.
Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BoB).
SST is around 29-30°C over most parts of south and east-central Arabian Sea (AS). It is slightly
less (26-28°C) over west-central & north AS to the west of 68°E and north of 10°N.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevails off
Myanmar coast and north Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining
parts of BoB and Andaman Sea.
High TCHP (100-120 kJ/cm2) prevails over Comorin Area and adjoining southwest BoB off
south Sri Lanka coast and Kerala & Karnataka coasts. TCHP is around 60-80 kJ/cm2 over major
parts of south AS except off north Somalia coast. TCHP is less than 50 KJ/cm2 to the west of
68°E and north 10°N over the central & north AS and 60 – 80 kJ/cm2 over major parts of eastcentral AS.
Relative Vorticity:
Positive relative vorticity (25 - 50 X10-6s-1) prevails over west coast of Sri Lanka and adjoining
Gulf of Mannar and (25 X10-6s-1) over southwest BoB off south Sri Lanka coast. It extends upto
500 hPa.
Positive relative vorticity (25-50 X10-6s-1) prevails over southeast AS & adjoining Equatorial
Indian Ocean (EIO).
Low level Convergence:
An area of positive convergence zone (05 x 10-5s-1) prevails over southwest, southeast &
adjoining east-central BoB.
Positive convergence zone (10 x10-5 s-1) prevails over southeast AS and (05 x 10-5s-1) prevails
along Karnataka – Goa – south Maharashtra coasts.
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Upper level Divergence:
Positive divergence zone (05 x10-5 s-1) prevails over southwest BoB.
Positive divergence zone (10 -20 x10-5 s-1) prevails over southeast AS & adjoining EIO.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (05-20 kts) over south BoB & Andaman Sea
and moderate to High (20-25 kts) over north BoB.
The vertical wind shear (VWS) is low (10 - 15 kts) over south& adjoining central AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over Comorin area, Gulf of Mannar & adjoining
southwest BoB
Decreasing wind shear tendency is seen over southeast AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 13°N over the BoB and along 15°N over
the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low and medium clouds with embedded
moderate to intense convection lay over Tamil Nadu, Palk Strait, Gulf of Mannar, Comorin area
& Sri Lanka in association with the LPA over the region. Scattered Low & medium clouds with
embedded moderate to intense convection lay over central & southeast BoB and also over
south Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & and medium clouds with embedded
intense to very intense convection lay over southeast AS between Lat. 5.0ºN & 10.5ºN and
Longitude 65.0ºE & 73.0ºE.
M.J.O. Index:
MJO index is in Phase 5 wit h amplitude less than 1. As per the latest projections, it is likely to
remain in Phase – 5 with amplitude remaining less than 1 during next couple of days & with
slight enhancement in amplitude during the rest of the forecast period.
Storms and Depression over South China Sea/ South Indian Ocean:
NO STORM

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 06th December, 2020
indicates presence of an LPA over Gulf of Mannar and another over southeast AS on 06th, LPA
over southwest BoB off Sri Lanka coast and persistence of the one over southeast AS on 07th,
weakening of the system over southwest BoB and westward movement of the LPA over
southeast AS on 08th and its gradual westward movement without any significant intensification
over to southwest AS off Somalia coast during 09th – 15th December and weakening over the
same region on 16th December.

IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 06th December, 2020
indicate nearly the same pattern as of GFS upto 14th December.

2

IMD-WRF
The WRF model forecasts based on 0000 UTC of 06th December, is indicating a trough of Low
from Gulf of Mannar to southwest BoB off Tamil Nadu coast on 06th, weakening on 07th, as an
LPA over EIO to the west of Maldives area on 08th, and as an Extended Low over southeast AS
and adjoining EIO on 09th December.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 06th December, indicates the
present system as an extended Low over southeast AS & adjoining Lakshadweep area on 06th,
as an LPA over southeast AS on 07th, gradual westward movement across southeast AS during
08th - 10th, becoming more marked over southeast & adjoining east-central AS during 11th –
14th and weakening over east-central & adjoining southeast AS by 16th December.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 06th December, indicates a
weak trough in easterlies moving westwards across extreme south Peninsula and organizing
into an LPA over southeast AS on 09th December.
NEPS Model: NEPS model guidance based on 0000 UTC of 06th December, shows nearly
similar pattern as that of NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 06th December, indicates nothing
more organized than troughs in easterlies moving westwards during the period 06th - 16th
December.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 06th December,
2020 depicts an LPA over southeast AS and adjoining EIO on 07th December, its gradual
westward movement & weakening into a trough of Low over EIO & adjoining southeast AS by
11th December.
It also predicts an active easterly wave trough over south & adjoining central BoB during 16th –
20th & formation of an LPA over southwest BoB on 21st & becoming more marked over
southwest & adjoining west-central BoB on 22nd December.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 06th
December, 2020 are not available.
Summary and Conclusion:
All the models are indicating the present system either as a Low Pressure Area or trough of Low
over Gulf of Mannar & neighbourhood as on today morning. Most of the models indicate further
weakening of the system over the same region by 07th morning, its westward movement over to
southeast Arabian Sea and further westward movement either as a Low or as a trough of Low
across south Arabian Sea upto its western parts during 08th – 13th December. The models like,
WRF, NCUM (R), NCUM & NEPS which were indicating the re-intensification of the system over
south Arabian Sea during various dates of their forecast period have ceased to indicate any
significant intensification based on today morning (0000 UTC) initial conditions.

It may thus be concluded that,
(i) The Low Pressure Area (remnant of Cyclonic Storm ‘Burevi’) over Gulf of Mannar is likely to
weaken further over the same region during next 48 hours.
(ii) There is also a Low probability that the cyclonic circulation over southeast Arabian Sea could
develop into a Low Pressure ara and move west-northwestwards during 8th – 13th December.
3

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
LOW

120-144
HOURS
LOW

144-168
HOURS
NIL

Advisory:
Watch has to be maintained w.r.t. the: (i) remnant Low Pressure Area over Gulf of Mannar,
(ii) Persistence of the area of convection associated with the cyclonic circulation over southeast
Arabian Sea & adjoining Maldives area and chances of its developing as a Low pressure
system over the Arabian Sea and westward movement across south Arabian Sea during 8th –
13th December 2020.
No IOP is suggested.
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FDP (Cyclone) NOC Report Dated 07th December, 2020
Time of Issue: 1200 UTC
Synoptic features:
 Yesterday’s Low Pressure Area (LPA) (remnant of Cyclonic Storm ‘BUREVI’) over Gulf of
Mannar, became less marked in the morning (0300 UTC) of today, the 07th December 2020.
However, the associated cyclonic circulation persisted over the same region extending upto
3.1 km above mean sea level.
 Yesterday’s cyclonic circulation over southeast Arabian Sea & adjoining Maldives area
persisted there extending upto 3.1 km above mean sea level.
 Yesterday’s cyclonic circulation over southeast Bay of Bengal & adjoining Equatorial Indian
Ocean (EIO) and south Andaman Sea also persisted there extending upto 5.8 km above mean
sea level.
Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BoB).
SST is around 29-30°C over most parts of south and east-central Arabian Sea (AS). It is slightly
less (26-28°C) over west-central & north AS to the west of 68°E and north of 10°N.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevails off
Myanmar coast and north Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining
parts of BoB and Andaman Sea.
High TCHP (100-120 kJ/cm2) prevails over Comorin Area and adjoining southwest BoB off
south Sri Lanka coast and Kerala & Karnataka coasts. TCHP is around 60-80 kJ/cm2 over major
parts of south AS except off north Somalia coast. TCHP is less than 50 KJ/cm2 to the west of
68°E and north 10°N over the central & north AS and 60 – 80 kJ/cm2 over major parts of eastcentral AS.
Relative Vorticity:
Positive relative vorticity (20 - 30 X10-6s-1) prevails over Equatorial Indian Ocean (EIO) to the
south of South BoB. It extends upto 500 hPa.
Positive relative vorticity (25-50 X10-6s-1) prevails over southeast AS & adjoining EIO.
Low level Convergence:
An area of positive convergence zone (05 x 10-5s-1) prevails over southwest BoB.
Positive convergence zone (05 - 10 x10-5 s-1) prevails over southeast AS.
Upper level Divergence:
Positive divergence zone (05 x10-5 s-1) prevails over southwest BoB.
Positive divergence zone (10 -20 x10-5 s-1) prevails over southeast AS & adjoining EIO.
Wind Shear:
The vertical wind shear (VWS) is low to moderate (05-15 kts) over south BoB & Andaman Sea
and moderate to High (20-25 kts) over north BoB.
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The vertical wind shear (VWS) is low (10 - 15 kts) over south& adjoining central AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over Comorin area, Gulf of Mannar & adjoining
southwest BoB
Decreasing wind shear tendency is seen over southeast AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 13°N over the BoB and along 14°N over
the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low and medium clouds with embedded
intense to very intense convection lay over southwest BoB and moderate to intense convection
lay over central & southeast BoB and also over south Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over southeast AS and moderate to intense convection
over central & southwest AS.
M.J.O. Index:
MJO index is in Phase 5 wit h amplitude less than 1. As per the latest projections, it is likely to
remain in Phase – 5 with amplitude remaining less than 1 during next couple of days & meander
around the border region of Phases 4 & 5 during the rest of the forecast period.
Storms and Depression over South China Sea/ South Indian Ocean:
Tropical Storm (BONGOYO) lay centred over south Indian Ocean near Lat.14.9ºS & Long.
81.5ºE. Intensity of the system is T 2.5 / 2.5.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 07th December, 2020
indicates a feeble LPA over southeast AS on 08th, its gradual west-northwestward movement till
10th, followed by westward movement and finally reaching Equatorial Indian Ocean (EIO) &
adjoining southwest AS on 15th, before dissipating on 16th December. No intensification
predicted.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 07th December, 2020
indicate nearly the same pattern as of GFS upto 15th December. But this model predicts the
dissipation of the LPA over southwest AS on 15th December itself.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 07th December, is indicating an LPA over
southeast AS on 08th & 09th and over central parts of south AS on 10th December.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 07th December, indicates an LPA
over southeast AS on 07th & 08th, westward movement over southeast AS on 09th, becoming a
WML over southeast & adjoining east-central AS on 10th, persistence as an LPA over the same
region during 11th - 15th and over southeast AS on 16th & 17th December.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 07th December, indicates a
trough in easterlies moving westwards across extreme southeast AS during 07th – 09th and
organizing into an LPA over southeast AS on 10th December.
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NEPS Model: NEPS model guidance based on 0000 UTC of 07th December, shows nearly
similar pattern as that of NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 07th December, indicates nothing
more organized than troughs in easterlies moving westwards during the period 07th - 11th
December.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 07th December,
2020 depicts an LPA over southeast AS on 08th December, its gradual westward movement &
weakening into a trough of Low over EIO & adjoining southeast AS by 14th December.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 07th
December, 2020 indicate a very small potential zone over EIO & adjoining southwest AS on 12 th
and an elongated area over southwest AS & adjoining EIO on 13 th December.
Summary and Conclusion:
Most of the models are indicating that the present cyclonic circulation could at the most develop
into a Low Pressure Area over southeast Arabian Sea by 08th, its westward movement across
south Arabian Sea either as a Low or as a trough of Low upto its western parts during 09th –
15th December. None of the models analysed indicate any significant intensification based on
today morning (0000 UTC) initial conditions.
It may thus be concluded that,
(i) The cyclonic circulation over southeast Arabian Sea could develop into a Low Pressure area
and move west-northwestwards during 8th – 15th December. (ii) Fresh cyclogenesis over the
north Indian Ocean is un-likely during the forecast period.

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL

Advisory:
Watch has to be maintained w.r.t. the Persistence of the area of convection associated with the
cyclonic circulation over southeast Arabian Sea & adjoining Maldives area and chances of its
developing as a Low pressure system over the Arabian Sea and westward movement across
south Arabian Sea during 8th – 15th December 2020.
No IOP is suggested.

3

Annexure-I

4

5

6

7

8

9

10

11

12

Ministry of Earth Sciences
India Meteorological Department
Cyclone Warning Division, New Delhi

FDP (Cyclone) NOC Report Dated 08th December, 2020
Time of Issue: 1200 UTC
Synoptic features:
 Yesterday’s cyclonic circulation (remnant of Cyclonic Storm ‘BUREVI’) over Gulf of Mannar,
became less marked in the morning (0300 UTC) of today, the 08th December 2020.
 Yesterday’s cyclonic circulation over southeast Arabian Sea & adjoining Maldives area lay
over southeast Arabian Sea & adjoining Equatorial Indian Ocean (EIO) extending upto 3.1 km
above mean sea level.
 Yesterday’s cyclonic circulation over southeast Bay of Bengal (BoB) & EIO and south
Andaman Sea lay over EIO and adjoining southeast BoB extending upto 4.5 km above mean
sea level.
Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BoB).
SST is around 29-30°C over most parts of south and east-central Arabian Sea (AS). It is slightly
less (26-28°C) over west-central & north AS to the west of 68°E and north of 10°N.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevails off
Myanmar coast and north Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining
parts of BoB and Andaman Sea.
TCHP (20-40 kJ/cm2) prevails over Comorin Area and southwest BoB off Sri Lanka coast and
south Kerala, Tamil Nadu & Andhra Pradesh coasts. TCHP is around 60-80 kJ/cm2 over major
parts of south AS except off north Somalia coast. TCHP is less than 50 KJ/cm2 to the west of
68°E and north 10°N over the central & north AS and 60 – 80 kJ/cm2 over major parts of eastcentral AS.
Relative Vorticity:
Positive relative vorticity (20 - 30 X10-6s-1) prevails over Equatorial Indian Ocean (EIO) to the
south of South BoB.
Positive relative vorticity (25-50 X10-6s-1) prevails over EIO & adjoining southeast AS.
Low level Convergence:
No significant area of positive convergence zone prevails over the BoB.
Positive convergence zone (05 - 10 x10-5 s-1) prevails over east-central AS off Karnataka coast.
Upper level Divergence:
Positive divergence zone (10-20 x10-5 s-1) prevails over EIO & adjoining south BoB.
Positive divergence zone (10 -20 x10-5 s-1) prevails over east-central AS & adjoining south AS.
Wind Shear:
The vertical wind shear (VWS) is moderate (15-20 kts) over south BoB & Andaman Sea and
moderate to High (20-25 kts) over north BoB.
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The vertical wind shear (VWS) is low (05 - 15 kts) over south& adjoining central AS.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over north BoB
Decreasing wind shear tendency is seen over southeast AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 13°N over the BoB and along 14°N over
the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low and medium clouds with embedded
moderate to intense convection lay over southeast BoB and south Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over east-central AS and moderate to intense convection
over central parts of south AS. Scattered low & medium clouds with embedded isolated weak
to moderate convection lay over west-central AS.
M.J.O. Index:
MJO index is in Phase 5 wit h amplitude less than 1. As per the latest projections, it is likely to
remain in Phase – 5 with amplitude remaining less than 1 during next couple of days & meander
around the border region of Phases 4 & 5 during the rest of the forecast period.
Storms and Depression over South China Sea/ South Indian Ocean:
Tropical Storm (BONGOYO) lay centred over south Indian Ocean near Lat.17.3ºS & Long.
77.4ºE. Intensity of the system is T 3.0 / 3.5.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 08th December, 2020
indicates an extended Low over southeast AS & adjoining EIO on 08 th, a Low Pressure Area
(LPA) over southeast AS on 09th, followed by westward movement and finally reaching
Equatorial Indian Ocean (EIO) & adjoining southwest AS on 14th, before dissipating on 15th
December. No intensification predicted.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 08th December, 2020
indicate nearly the same pattern as of GFS upto 16th December. But this model predicts the
dissipation of the LPA over southwest AS on 16th December in place of 15th December.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 08th December, is indicating an extended Low
over southeast AS on 08th, an LPA over southeast AS and adjoining EIO on 09 th, LPA over
central parts of south As on 10th and as a Well Marked Low (WML) over EIO and adjoining
central parts of south AS on 11th December.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 08th December, indicates a trough of
Low over southeast AS and adjoining EIO on 08th, LPA over southeast AS on 09th & 10th, LPA
over southeast AS and adjoining EIO on 11th, becoming a WML over the same region and
persisting there during 12th – 14th, weakening into an LPA on 15th and over central parts of
south AS on 16th and dissipation on 17th December.
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NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 08th December, indicates an
LPA over southeast AS on 09th and its westward movement without intensification over to
central parts of south AS by 11th December.
NEPS Model: NEPS model guidance based on 0000 UTC of 08th December, shows nearly
similar pattern as that of NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 08th December, indicates nothing
more organized than troughs in easterlies moving westwards during the period 08th - 11th
December.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 08th December,
2020 depicts an LPA over southeast AS & adjoining EIO on 09th December, its gradual
westward movement as an extended Low and weakening over EIO & adjoining central parts of
south AS by 16th December.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 08th
December, 2020 indicate a small area of potential zone over southwest AS close to EIO on 13th
December.
Summary and Conclusion:
Most of the models are indicating that the present cyclonic circulation could at the most develop
into a Low Pressure Area over southeast Arabian Sea by 09th, its westward movement across
south Arabian Sea either as a Low or as a trough of Low upto its western parts during 10th –
15th December. None of the models analysed indicate any significant intensification based on
today morning (0000 UTC) initial conditions.
It may thus be concluded that,
(i) The cyclonic circulation over southeast Arabian Sea & adjoining Equatorial Indian Ocean
could develop into a Low Pressure area and move west-northwestwards during 9th – 15th
December. (ii) Fresh cyclogenesis over the north Indian Ocean is un-likely during the forecast
period.

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL

Advisory:
Watch has to be maintained w.r.t. the Persistence of the area of convection associated with the
cyclonic circulation over southeast Arabian Sea & adjoining Equatorial Indian Ocean and
chances of its developing as a Low pressure system over the Arabian Sea and westward
movement across south Arabian Sea during 9th – 15th December 2020.
No IOP is suggested.
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FDP (Cyclone) NOC Report Dated 09th December, 2020
Time of Issue: 1200 UTC
Synoptic features:
 Under the influence of the cyclonic circulation over southeast Arabian Sea & adjoining
Equatorial Indian Ocean (EIO), a Low Pressure Area (LPA) formed over southeast Arabian
Sea, today morning (0300 UTC). Associated cyclonic circulation extended upto 4.5 km above
mean sea level.
 Yesterday’s cyclonic circulation over EIO and adjoining southeast Bay of Bengal (BoB) has
moved further equator-wards & thus has become less significant.
Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BoB).
SST is around 29-30°C over most parts of south and east-central Arabian Sea (AS). It is slightly
less (26-28°C) over west-central & north AS to the west of 68°E and north of 10°N.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevails off
Myanmar coast and north Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining
parts of BoB and Andaman Sea.
TCHP (20-40 kJ/cm2) prevails over Comorin Area and southwest BoB off Sri Lanka coast and
south Kerala, Tamil Nadu & Andhra Pradesh coasts. TCHP is around 60-80 kJ/cm2 over major
parts of south AS except off north Somalia coast. TCHP is less than 50 KJ/cm2 to the west of
68°E and north 10°N over the central & north AS and 60 – 80 kJ/cm2 over major parts of eastcentral AS.
Relative Vorticity:
Positive relative vorticity (20 - 30 X10-6s-1) prevails over Equatorial Indian Ocean (EIO) to the
south of South BoB.
Positive relative vorticity (25-50 X10-6s-1) prevails over EIO & adjoining southeast AS.
Low level Convergence:
No significant area of positive convergence zone prevails over the BoB.
Positive convergence zone (05 - 10 x10-5 s-1) prevails over east-central AS off Karnataka coast.
Upper level Divergence:
Positive divergence zone (10-20 x10-5 s-1) prevails over EIO & adjoining south BoB.
Positive divergence zone (10 -20 x10-5 s-1) prevails over east-central AS & adjoining south AS.
Wind Shear:
The vertical wind shear (VWS) is moderate (15-20 kts) over south BoB & Andaman Sea and
moderate to High (20-25 kts) over north BoB.
The vertical wind shear (VWS) is low (05 - 15 kts) over south& adjoining central AS.
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Wind Shear Tendency:
Decreasing wind shear tendency is seen over north BoB
Decreasing wind shear tendency is seen over southeast AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 15°N over the BoB and along 13°N over
the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low and medium clouds with embedded
moderate to intense convection lay over extreme south BoB.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over southeast AS between Lat. 7.0ºE & 12.0ºE and
Long. 61.0ºE & 70.0ºE, in association with the LPA over the region. Scattered low & medium
clouds with embedded intense to intense convection lay over central parts of south AS.
M.J.O. Index:
MJO index is in Phase 5 wit h amplitude less than 1. As per the latest projections, it is likely to
remain in Phase – 5 with amplitude remaining less than 1 during next couple of days & meander
around the border region of Phases 4 & 5 during the rest of the forecast period.
Storms and Depression over South China Sea/ South Indian Ocean:
Tropical Storm (BONGOYO) lay centred over south Indian Ocean near Lat.20.3ºS & Long.
76.1ºE. Intensity of the system is T 3.0 / 3.0.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 09th December, 2020
indicates an extended Low over southeast AS & adjoining EIO on 09th, a Low Pressure Area
(LPA) over southeast AS on 10th, followed by westward movement and finally reaching
southwest AS & adjoining Equatorial Indian Ocean (EIO) on 15th, before dissipating on 16th
December. No intensification predicted.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 09th December, 2020
indicate nearly the same pattern as of GFS upto 17th December.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 09th December, is indicating an LPA over
southeast AS on 09th & 10th, a Well Marked Low (WML) over central parts of south AS on 11th
and a depression over southwest & adjoining southeast AS on 12th December.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 09th December, indicates a trough of
Low over southeast AS and adjoining EIO on 09th, LPA over southeast AS during 10th & 12th,
LPA over southeast AS and adjoining east-central AS on 13th, becoming a WML over the same
region on 14th, again as an LPA over southeast AS on 15 th, westward movement over to south
west AS during 16th – 18th & dissipation on 19th December.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 09th December, indicates an
LPA over southeast AS on 10th and its westward movement & gradual weakening on 11th &
12thDecember.
NEPS Model: NEPS model guidance based on 0000 UTC of 09th December, shows nearly
similar pattern as that of NCUM.
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ECMWF: ECMWF model guidance based on 0000 UTC of 09th December, indicates nothing
more organized than troughs in easterlies moving westwards over the AS during the period 09th
- 11th December.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 09th December,
2020 depicts an LPA over southeast AS & adjoining EIO on 10th December, its gradual
westward movement as an extended Low and weakening over EIO & adjoining central parts of
south AS by 16th December.
In the later part of its forecast it indicates the formation of a fresh LPA over southeast BoB on
21st, a Depression over central parts of south BoB on 22 nd & 23rd, a Cyclonic Storm over
southwest BoB on 24th and over southwest BoB off north Sri Lanka coast on 25th December.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 09th
December, 2020 indicate a small area of potential zone over EIO off Sumatra coast on 11th, and
over southwest AS on 13th December.
Summary and Conclusion:
Most of the models are indicating that the present Low pressure Area over southeast Arabian
Sea would move nearly westwards across south Arabian Sea upto its western parts during 10th
– 15th December. Only WRF is indicating the probable intensification into a Depression over
southwest & adjoining southeast Arabian Sea on 12 th, GPP shows a potential zone over
southwest Arabian Sea on 13th, while NCUM & NEPS indicate a temporary intensification upto
the stage of a Well Marked Low on 14th December.
It may thus be concluded that,
(i) The Low Pressure Area over southeast Arabian Sea would move west-northwestwards
during 10th – 15th December. (ii) Fresh cyclogenesis over the north Indian Ocean is un-likely
during the forecast period.

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL

Advisory:
Watch has to be maintained w.r.t. the west-nortwestward movement of the Low pressure area
over southeast Arabian Sea across south Arabian Sea during 10th – 15th December 2020.
No IOP is suggested.
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FDP (Cyclone) NOC Report Dated 10th December, 2020
Time of Issue: 1200 UTC
Synoptic features:
❖ Yesterday’s Low Pressure Area (LPA) over southeast Arabian Sea, lay over southeast and
adjoining southwest AS in the morning (0300 UTC) and it lay over the same region in the
evening (0900 UTC) of 10th December.
Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BoB).
SST is around 29-30°C over most parts of south and east-central Arabian Sea (AS). It is slightly
less (26-28°C) over west-central & north AS to the west of 68°E and north of 10°N.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevails off
Myanmar coast and north Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining
parts of BoB and Andaman Sea.
TCHP (20-40 kJ/cm2) prevails over Comorin Area and southwest BoB off Sri Lanka coast and
south Kerala, Tamil Nadu & Andhra Pradesh coasts. TCHP is around 60-80 kJ/cm2 over major
parts of south AS except off north Somalia coast. TCHP is less than 50 KJ/cm2 to the west of
68°E and north 10°N over the central & north AS and 60 – 80 kJ/cm2 over major parts of eastcentral AS.
Relative Vorticity:
Positive relative vorticity (30-50 X10-6s-1) prevails over Equatorial Indian Ocean (EIO) to the
south of South BoB.
Positive relative vorticity (25-50 X10-6s-1) prevails over southeast and adjoining southwest AS.
Low level Convergence:
Positive convergence zone (10 - 20 x10-5 s-1) prevails over equatorial Indian Ocean and
adjoining southeast BoB.
Positive convergence zone (05 - 10 x10-5 s-1) prevails over southeast and adjoining southwest
AS.
Upper level Divergence:
Positive divergence has increased during past 24 hours about 20-30 x10-5 s-1 over EIO &
adjoining south BoB.
Positive divergence zone (10 -20 x10-5 s-1) prevails over southeast and adjoining southwest AS.
Wind Shear:
The vertical wind shear (VWS) is moderate (15-20 kts) over EIO and adjoining south Andaman
Sea and moderate to High (20-30 kts) over south BoB.
The vertical wind shear (VWS) is low (10 - 20 kts) over southeast & adjoining southwest AS.
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Wind Shear Tendency:
Decreasing wind shear tendency is seen over EIO and adjoining south Andaman Sea & south
BoB.
Decreasing wind shear tendency is seen over EIO and adjoining southeast AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 15°N over the BoB and along 10°N over
the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low and medium clouds with embedded
moderate to intense convection lay over south BoB.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over southeast AS between Lat.4.5ºE & 14.5ºE and Long.
58.0ºE & 72.0ºE, in association with the LPA over the region. Scattered low & medium clouds
with embedded intense to intense convection lay over central parts of south AS.
M.J.O. Index:
MJO index is in Phase 5 w i th amplitude close to 1. As per the latest projections, it is likely to
remain in Phase 5 with amplitude remaining less than 1 during next 7 days.
Storms and Depression over South China Sea/ South Indian Ocean:
Tropical Storm (BONGOYO) weakened (T 2.0/2.5) and moved west-southwestwards during
past 24 hours. It lay centred at 0900 UTC of today, the 10 th December over south Indian Ocean
near Lat.21.2ºS & Long. 75.7ºE. Intensity of the system is T 3.0 / 3.0.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 10th December, 2020
indicates a Low Pressure Area (LPA) over southeast & adjoining southwest AS on 10th , a Well
Marked Low Pressure Area (WML) over central parts of south AS on 11th , LPA over southwest
& adjoining southeast AS on 12 th , followed by westward movement and finally reaching
Equatorial Indian Ocean (EIO) & adjoining southwest AS on 16th , before dissipating on 17th
December. No significant intensification predicted.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 10th December, 2020
indicate nearly the same pattern as of GFS upto 15th , but predicts the dissipation of the system
on 16th December itself.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 10th December, is indicating an LPA over
central parts of south AS on 10th , a Well Marked Low (WML) over southwest & adjoining
southeast AS on 11th , a depression over southwest AS & adjoining EIO on 12th December
and a Deep Depression over the same region on 13th December..
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 10th December, indicates an LPA
over southeast AS on 10th , a WML over central parts of south AS on 11 th ,LPA over the same
region on 12th , followed by gradual west-southwestward movement & dissipation over
southwest AS on 19th December.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 10th December, indicates an
LPA over central part of south AS during 10th – 12th and its westward movement & weakening
on 13th December.
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NEPS Model: NEPS model guidance based on 0000 UTC of 10th December, shows nearly
similar pattern as that of NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 10th December, indicates troughs in
easterlies moving westwards over south & adjoining central AS during the period 10th - 13th
December.It is not indicating any fresh development other than fresh troughs of Lows in the
near equatorial belt over both BoB & AS upto 20 th December.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 10th December,
2020 depicts an LPA over central parts of south AS on 11th December, its gradual westward
movement as an extended Low and weakening over EIO & adjoining southeast AS by 16th
December.
In the later part of its forecast it indicates the formation of a fresh LPA over south Andaman Sea
on 20th December. But unlike last 00 UTC run based on 09 th December, it is not showing the
formation of a Depression or Cyclonic Storm. The LPA is forecast to move westwards gradually
and reach Comorin – Maldives area by 25th December, followed by weakening on 26th .

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 10th
December, 2020 indicate a small area of potential zone over EIO to the northwest of Sumatra
coast on 11th and over southeast BoB and adjoining EIO on 16th December.
Summary and Conclusion:
Most of the models are indicating that the present Low pressure Area over southeast Arabian
Sea would move nearly westwards across south Arabian Sea upto its western parts during 11th
– 15th December. Only WRF is indicating the probable intensification into a Depression over
southwest & adjoining southeast Arabian Sea on 12 th & 13th . GPP however has removed the
potential zone over southwest Arabian Sea which it had been showing in yesterday’s outputs.
Also IMD GFS, NCUM & NEPS indicate a temporary intensification upto the stage of a Well
Marked Low over central parts of south Arabia Sea on 11th December.
It may thus be concluded that,
(i) The Low Pressure Area over southeast Arabian Sea would move west-northwestwards
during 11th – 15th December. (ii) Fresh cyclogenesis over the north Indian Ocean is un-likely
during the forecast period.

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL

Advisory:
Watch has to be maintained w.r.t. the west-nortwestward movement of the Low pressure area
over southeast Arabian Sea across south Arabian Sea during 11th – 15th December 2020.
No IOP is suggested.
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FDP (Cyclone) NOC Report Dated 11th December, 2020
Time of Issue: 1200 UTC
Synoptic features:
 Yesterday’s Low Pressure Area (LPA) over southeast and adjoining southwest Arabian Sea
(AS) lay over central parts of south AS on 11th December.
Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BoB).
SST is around 29-30°C over most parts of south and east-central Arabian Sea (AS). It is slightly
less (26-28°C) over west-central & north AS to the west of 68°E and north of 10°N.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevails off
Myanmar coast and north Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining
parts of BoB and Andaman Sea.
TCHP (20-40 kJ/cm2) prevails over Comorin Area and southwest BoB off Sri Lanka coast and
south Kerala, Tamil Nadu & Andhra Pradesh coasts. TCHP is around 60-80 kJ/cm2 over major
parts of south AS except off north Somalia coast. TCHP is less than 50 KJ/cm2 to the west of
68°E and north 10°N over the central & north AS and 60 – 80 kJ/cm2 over major parts of eastcentral AS.
Relative Vorticity:
Positive relative vorticity (25-50 X10-6s-1) prevails over Equatorial Indian Ocean (EIO) to the
south of South BoB.
Positive relative vorticity (30-50 X10-6s-1) prevails over southeast and adjoining southwest AS.
Low level Convergence:
Positive convergence zone (10 - 20 x10-5 s-1) prevails over equatorial Indian Ocean and
adjoining southeast BoB.
Positive convergence zone (05 - 10 x10-5 s-1) prevails over east-central and adjoining souteast
AS.
Upper level Divergence:
Positive divergence of about 10-20 x10-5 s-1 prevails over EIO & adjoining south BoB & south
Andaman Sea..
Positive divergence zone (10 -20 x10-5 s-1) prevails over southeast and adjoining east-central
AS.
Wind Shear:
The vertical wind shear (VWS) is moderate to High (20 - 40 kts) over major parts of the BoB.
The vertical wind shear (VWS) is low (05 - 20 kts) over southeast & adjoining southwest AS and
parts of east-central AS.
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Wind Shear Tendency:
Decreasing wind shear tendency is seen over northern parts of BoB.
Decreasing wind shear tendency is seen over EIO and adjoining southeast AS and also over
west-central AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 16°N over the BoB and along 11°N over
the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low and medium clouds with embedded
intense to very intense convection lay over southeast BoB and moderate to intense convection
over south Andaman Sea. Scattered low and medium clouds with embedded isolated weak to
moderate convection lay over west-central & southwest BoB.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over central parts of south AS between Lat.6.0ºE &
12.0ºE and Long. 57.0ºE & 68.0ºE, in association with the LPA over the region. Scattered low &
medium clouds with embedded intense to very intense convection lay over central & south AS.
Also scattered low and medium clouds with embedded isolated weak convection lay over
northeast AS off Gujarat coast.
M.J.O. Index:
MJO index is in Phase 5 wit h amplitude close to 1. As per the latest projections, it is likely to
remain in Phase 5 with amplitude remaining less than 1 during next 7 days.
Storms and Depression over South China Sea/ South Indian Ocean:
Tropical Storm (BONGOYO) further weakened and moved west-southwestwards during past 24
hours.
There is no active system present over these Sea areas at present.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 11th December, 2020
indicates a a Well Marked Low Pressure Area (WML) over southeast AS on 11th, a Low
Pressure Area (LPA) over central parts of south AS on 12th, followed by westward movement
and finally reaching Equatorial Indian Ocean (EIO) & adjoining southwest AS on 16 th, before
dissipating on 17th December. No significant intensification predicted.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 11th December, 2020
indicate nearly the same pattern as of GFS upto 19th December.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 11th December, is indicating a Well Marked
Low (WML) over central parts of south AS on 11th ,an LPA over the same region on 12th, LPA
over southwest & adjoining southeast AS on 13th December and weakening into a trough of Low
over the same region on 14th December..
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 11th December, indicates an LPA
over central parts of south AS on 11th & 12th, LPA over southeast & adjoining southwest AS on
13th, followed by gradual west-southwestward movement & dissipation over southwest AS on
19th December.
It also indicates fresh development of an LPA over southwest BoB on 18 th, over southwest BoB
off Sri Lanka coast on 19th, over south Sri Lanka & neighbourhood on 20 th and weakening on
21st December.
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NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 11th December, indicates an
extended Low over central part of south AS during 11th – 12th and weakening on 13thDecember.
NEPS Model: NEPS model guidance based on 0000 UTC of 11th December, shows nearly
similar pattern as that of NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 11th December, indicates troughs in
easterlies moving westwards over south & adjoining central AS as well as over south BoB
during the period 10th - 13th December. It is not indicating any fresh development other than
fresh troughs of Lows in the near equatorial belt over both BoB & AS during 15th – 17th
December.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 11th December,
2020 depicts an extended Low over central parts of south AS and adjoining equatorial Indian
Ocean on 12th December, its gradual westward movement as an extended Low and weakening
over EIO & adjoining southwest AS by 17th December.
In the later part of its forecast it indicates the formation of a fresh LPA over south Andaman Sea
on 20th December. The LPA is forecast to move westwards gradually and reach Comorin –
Maldives area by 25th December, followed by weakening on 24th.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 11th
December, 2020 is not indicating any potential zone over the north Indian Ocean during 12th –
18th December.
Summary and Conclusion:
Most of the models are indicating that the present Low pressure Area over central parts of south
Arabian Sea would move nearly westwards upto its western parts during 12th – 16th December.
None of the model shows any significant intensification with respect to this system.
It may thus be concluded that,
(i) The Low Pressure Area over central parts of south Arabian Sea would move nearly
westwards upto its western parts during 12th – 16th December. (ii) Fresh cyclogenesis over the
north Indian Ocean is un-likely during the forecast period.

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL

Advisory:
Watch has to be maintained w.r.t. the west-nortwestward movement of the Low pressure area
over central parts of south Arabian Sea during 11th – 16th December 2020.
No IOP is suggested.
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FDP (Cyclone) NOC Report Dated 12th December, 2020
Time of Issue: 1200 UTC
Synoptic features:
 Yesterday’s Low Pressure Area (LPA) over central parts of south Arabian Sea (AS) persisted
there on 12th December.
Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BoB).
SST is around 29-30°C over most parts of south and east-central Arabian Sea (AS). It is slightly
less (26-28°C) over west-central & north AS to the west of 68°E and north of 10°N.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevails off
Myanmar coast and north Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining
parts of BoB and Andaman Sea.
TCHP (20-40 kJ/cm2) prevails over Comorin Area and southwest BoB off Sri Lanka coast and
south Kerala, Tamil Nadu & Andhra Pradesh coasts. TCHP is around 60-80 kJ/cm2 over major
parts of south AS except off north Somalia coast. TCHP is less than 50 KJ/cm2 to the west of
68°E and north 10°N over the central & north AS and 60 – 80 kJ/cm2 over major parts of eastcentral AS.
Relative Vorticity:
Positive relative vorticity (20-30 X10-6s-1) prevails over Equatorial Indian Ocean (EIO) to the
south of South BoB.
Positive relative vorticity (40-50 X10-6s-1) prevails over EIO t and adjoining central parts of south
AS.
Low level Convergence:
No area of Positive convergence zone prevails over the BoB.
Positive convergence zone (05 - 10 x10-5 s-1) prevails over Gulf of Aden and (05 x10-5 s-1) over
east-central AS.
Upper level Divergence:
Positive divergence of about 05-10 x10-5 s-1 prevails over EIO to the south of southeast BoB.
Positive divergence zone (20 -30 x10-5 s-1) prevails over EIO & adjoining southeast AS and (05 10 x10-5 s-1) over adjoining east-central AS.
Wind Shear:
The vertical wind shear (VWS) is moderate to High (20 - 40 kts) over major parts of the BoB.
The vertical wind shear (VWS) is low (05 - 20 kts) over southeast & adjoining southwest AS and
parts of east-central AS.
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Wind Shear Tendency:
Decreasing wind shear tendency is seen over northern parts of BoB.
Decreasing wind shear tendency is seen over EIO and adjoining southwest AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 15°N over the BoB and along 12°N over
the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low and medium clouds with embedded
moderate to intense convection lay over southeast BoB and south Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over central parts of south AS between Lat.6.0ºE &
13.0ºE and Long. 58.5ºE & 66.0ºE, in association with the LPA over the region. Scattered low &
medium clouds with embedded intense to very intense convection lay over east-central &
adjoining southeast AS.
M.J.O. Index:
MJO index is in Phase 5 wit h amplitude close to 1. As per the latest projections, it is likely to
remain in Phase 5 with amplitude remaining close to 1 during next 7 days.
Storms and Depression over South China Sea/ South Indian Ocean:
There is no active system present over these Sea areas at present.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 12th December, 2020
indicates a a Well Marked Low Pressure Area (WML) over central parts of south AS on 12th, a
Low Pressure Area (LPA) over central parts of south AS on 13th, trough of Low over south AS
and adjoining Equatorial Indian Ocean (EIO) on 14th & 15th, again as an LPA over southwest AS
& adjoining EIO on 16th and dissipating on 17th December. No fresh development is predicted
other than troughs in the near equatorial belt upto 22nd December.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 12th December, 2020
indicate nearly the same pattern as of GFS upto 15th. It shows the dissipation of the LPA on 16th
December.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 12th December, is indicating a Well Marked
Low (WML) over southwest & adjoining southeast AS on 12th, an LPA over the same region on
13th, extended Low over EIO & adjoining south AS on 14th December and weakening into a
trough of Low over southwest AS & adjoining EIO on 15th December.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 12th December, indicates an LPA
over central parts of south AS on 12th & 13th, extended Low over south AS & adjoining EIO on
14th, LPA over the same region on 15th, followed by gradual west-southwestward movement &
dissipation over southwest AS on 19th December.
Unlike Yesterday’s run, today it does not indicate any fresh development over the BoB.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 12th December, indicates an
LPA over central part of south AS & adjoining EIO during 12th – 14th and weakening on
15thDecember.

2

NEPS Model: NEPS model guidance based on 0000 UTC of 12th December, shows nearly
similar pattern as that of NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 12th December, indicates troughs in
easterlies moving westwards over south & adjoining central AS as well as over south BoB
during the period 12th - 16th December. It is not indicating any fresh development other than
fresh troughs of Lows in the near equatorial belt over both BoB & AS during 18th – 21st
December.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 12th December,
2020 depicts an LPA over central parts of south AS on 13th, a trough of Low over south AS and
adjoining equatorial Indian Ocean on 14th & 15th and weakening on 16th December.
In the later part of its forecast it indicates the formation of a fresh LPA over southeast BoB and
adjoining south Andaman Sea on 21st December. This as a trough of Low is forecast to move
westwards gradually and reach south Tamil Nadu coast by 24th December, followed by
weakening on 26th.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 12th
December, 2020 is indicating only a small area of potential zone over Malacca Strait on 17th
December.
Summary and Conclusion:
Most of the models are indicating that the present Low pressure Area over central parts of south
Arabian Sea would weaken into a trough of Low by 14th and move west-southwestwards upto
southwest Arabian Sea during 13th – 16th December. None of the model shows any significant
intensification with respect to this system.
It may thus be concluded that,
(i) The Low Pressure Area over central parts of central parts of south Arabian Sea would
gradually weaken & move west-southwestwards during 13th – 16th December and dissipate
there by 17th December. (ii) Fresh cyclogenesis over the north Indian Ocean is un-likely during
the forecast period.

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL

Advisory:
Watch has to be maintained w.r.t. the west-southwestward movement of the Low pressure area
over central parts of south Arabian Sea & gradual dissipation during 13th – 16th December 2020.
No IOP is suggested.
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FDP (Cyclone) NOC Report Dated 13th December, 2020
Time of Issue: 1200 UTC
Synoptic features:
❖ Yesterday’s Low Pressure Area (LPA) over central parts of south Arabian Sea (AS) became
less marked over the central parts of south AS and adjoining areas of central AS in the
evening (0900 UTC) of today, the 13 th December, 2020. However, the associated cyclonic
circulation lay over the same area and extended upto 3.1 km above mean sea level. A trough
from this system ran to Southwest Madhya Pradesh across eastcentral Arabian Sea & south
Gujarat coast and extended upto 1.5 km above mean sea level.
❖ A cyclonic circulation lay over southeast Bay of Bengal (BoB) between 3.1 & 5.8 km above
mean sea level.
Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BoB).
SST is around 29-30°C over most parts of south and east-central Arabian Sea (AS). It is slightly
less (26-28°C) over west-central & north AS to the west of 68°E and north of 10°N.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevails off
Myanmar coast and north Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining
parts of BoB and Andaman Sea.
TCHP (20-40 kJ/cm2) prevails over Comorin Area and southwest BoB off Sri Lanka coast and
south Kerala, Tamil Nadu & Andhra Pradesh coasts. TCHP is around 60-80 kJ/cm2 over major
parts of south AS except off north Somalia coast. TCHP is less than 50 KJ/cm2 to the west of
68°E and north 10°N over the central & north AS and 60 – 80 kJ/cm2 over major parts of eastcentral AS.
Relative Vorticity:
Positive relative vorticity (20-30 X10-6s-1) prevails over central parts of South BoB.
Positive relative vorticity (40-50 X10-6s-1) prevails over EIO and adjoining central parts of south
AS with extension of positive vorticity (20-30 X10-6s-1) upto north Maharashtra coast. .
Low level Convergence:
Positive convergence zone prevails southeast BoB and eastcentral BoB off Myanmar coast.
Two positive convergence zone (05 - 10 x10-5 s-1) prevail over central parts central AS and
eastcentral AS off Maharashtra coast. Another positive vorticity zone (05 x10-5 s-1) prevails over
central parts of south AS.
Upper level Divergence:
Positive divergence of about 05-10 x10-5 s-1 prevails over EIO to the south of southeast BoB.
Two small pockets of positive divergence zone (5-10 x10-5 s-1) prevail over central parts of south
AS and another zone (5 x10-5 s-1) over southwest AS. Similarly, two positive zones (05 -10 x105 s-1) lay over eastcentral AS off Maharashtra coast and another (5 x10-5 s-1) lay over central
parts of central AS.
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Wind Shear:
The vertical wind shear (VWS) is moderate (15-20 kts) over eastcentral BoB and adjoining north
Andaman Sea.
The vertical wind shear (VWS) is low to moderate (05 - 20 kts) over eastcentral and adjoining
southeast AS and over southwest AS off Somalia coast.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over eastcentral BoB and adjoining north Andaman
Sea..
Decreasing wind shear tendency is seen over north and central parts of central AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 12°N over the BoB and along 14°N over
the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low and medium clouds with embedded
moderate to intense convection lay over extreme south BoB and south Andaman Sea.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over central parts of south AS between latitude 7.0ºE &
13.0ºE and longitude 60.0ºE & 66.0ºE, in association with the cyclonic circulation over the
region. Scattered low & medium clouds with embedded intense to very intense convection lay
over central parts of south AS. Scattered low & medium clouds with embedded moderate to
intense convection lay over eastcentral AS.
M.J.O. Index:
MJO index is in Phase 5 w i th amplitude l e s s th a n 1. As per the latest projections, it is likely
to remain in same phase with same amplitude during next 7 days.
Storms and Depression over South China Sea/ South Indian Ocean:
There is no active system present over these Sea areas at present.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 13th December, 2020
indicates an extended low pressure area over central parts of south AS on 13th , with the same
persisting over the same region as a low pressure area till 15 th . No fresh development is
predicted other than troughs in the near equatorial belt upto 23rd December.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 13th December, 2020 a low
pressure area over central parts of south AS on 13 th becoming insignificant on 15th .
IMD-WRF
The WRF model forecasts based on 0000 UTC of 13th December, is indicating a Well Marked
Low (WML) over southwest & adjoining southeast AS on 13th , an LPA over the same region on
14th , extended Low over EIO & adjoining south AS on 15th December and weakening into a
trough of Low over southwest AS & adjoining EIO on 16th December.
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 13th December, indicates an LPA
over central parts of south AS on 13th & 14th , extended Low over south AS & adjoining EIO on
14th , LPA over the same region on 15 th and 16th , becoming less marked thereafter.
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NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 13th December, indicates an
LPA over central part of south AS & adjoining EIO during 13th – 15th and weakening on
16th December.
NEPS Model: NEPS model guidance based on 0000 UTC of 13th December, shows nearly
similar pattern as that of NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 13th December, indicates troughs in
easterlies moving westwards over south & adjoining central AS as well as over south BoB
during the period 13th - 16th December. It is not indicating any fresh development other than
fresh troughs of Lows in the near equatorial belt over both BoB & AS during 18th – 21st
December.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 13th December,
2020 depicts an LPA over central parts of south AS on 13th , a trough of Low over south AS and
adjoining equatorial Indian Ocean on 14th & 15th and weakening on 16th December.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 1 3th
December, 2020 is indicating only a small area of potential zone over Malacca Strait on 18th
and over southeast BoB on 19 th December. It is also indicating a small positive zone over
southeast AS of southwest Sri Lanka on 19 th December.
Summary and Conclusion:
Most of the models are indicating a low pressure area over central parts of south Arabian Sea
on 13th December. Models are indicating the system to weaken into a trough of low by 14 th
with west-southwestwards movement upto southwest Arabian Sea during 13 th – 16th
December. None of the models shows any significant intensification with respect to this
system.
However, yesterday's low pressure area has already become less marked and it lay as a
cyclonic circulation over central parts of south AS and adjoining areas of central AS in the
evening of today, the 13th December, 2020.
It may thus be concluded that, fresh cyclogenesis over the north Indian Ocean is un -likely
during the forecast period.
Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

Advisory:
No IOP is suggested.
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96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL
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FDP (Cyclone) NOC Report Dated 14th December, 2020
Time of Issue: 1200 UTC
Synoptic features:
 Yesterday’s cyclonic circulation over central parts of south Arabian Sea (AS) and adjoining
areas of central AS extending upto 3.1 km above mean sea level persisted over the same
region. However, the trough from this system to Southwest Madhya Pradesh across
eastcentral Arabian Sea & south Gujarat coast became less marked today morning.
 A trough extended from east-central AS off Maharashtra coast to southwest Madhya Pradesh
across south Gujarat at 0.9 km above mean sea level.
 Yesterday’s cyclonic circulation over southeast Bay of Bengal (BoB) lay over southeast BoB
and adjoining Equatorial Indian Ocean (EIO) between 3.1 & 4.5 km above mean sea level.
 A cyclonic circulation lay over southwest BoB off Sri Lanka coast, extending upto 2.1 km
above mean sea level.
Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BoB).
SST is around 29-30°C over most parts of south and east-central Arabian Sea (AS). It is slightly
less (26-28°C) over west-central & north AS to the west of 68°E and north of 10°N.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevails off
Myanmar coast and north Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining
parts of BoB and Andaman Sea.
TCHP (20-40 kJ/cm2) prevails over Comorin Area and southwest BoB off Sri Lanka coast and
south Kerala, Tamil Nadu & Andhra Pradesh coasts. TCHP is around 60-80 kJ/cm2 over major
parts of south AS except off north Somalia coast. TCHP is less than 50 KJ/cm2 to the west of
68°E and north 10°N over the central & north AS and 60 – 80 kJ/cm2 over major parts of eastcentral AS.
Relative Vorticity:
Positive relative vorticity (20-30 X10-6s-1) prevails over EIO to the south of southwest BoB.
Positive relative vorticity (30-40 X10-6s-1) prevails over EIO and adjoining central parts of south
AS.
Low level Convergence:
No significant Positive convergence zone prevails over the BoB.
No significant Positive convergence zone prevails over the AS.
Upper level Divergence:
Positive divergence of about 05-10 x10-5 s-1 prevails over central parts of Andaman Sea.
Two small pockets of positive divergence zone (5-10 x10-5 s-1) prevail over central parts of south
AS and another zone (5 x10-5 s-1) over east-central AS off Maharashtra coast.
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Wind Shear:
The vertical wind shear (VWS) is moderate (15-20 kts) over Andaman Sea.
The vertical wind shear (VWS) is low to moderate (05 - 20 kts) over east-central and adjoining
southeast AS and over southwest AS off Somalia coast.
Wind Shear Tendency:
Decreasing wind shear tendency is seen over EIO and adjoining southeast BoB.
Decreasing wind shear tendency is seen over southeast AS, EIO and also over west-central
AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 13°N over the BoB and along 10°N over
the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low and medium clouds with embedded
moderate to intense convection lay over south Andaman Sea and south BoB.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
intense to very intense convection lay over central parts of AS and adjoining south central AS.
M.J.O. Index:
MJO index is in Phase 5 wit h amplitude le ss t h a n 1. As per the latest projections, it is likely
to remain in same phase with same amplitude during next 7 days.
Storms and Depression over South China Sea/ South Indian Ocean:
There is no active system present over these Sea areas at present.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 14th December, 2020
indicates a low pressure area (LPA) over southeast AS on 14th, over central parts of south AS
15th and weakening on 16th.
It indicates a fresh LPA over southwest BoB and adjoining EIO on 20 th, as a well marked Low
(WML) or a marginal Depression over southwest Sri Lanka on 21st, again as an LPA over Gulf
of Mannar on 22nd and as a trough f Low over Lakshadweep area on 23 rd & 24th December.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 14th December, 2020 shows
similar pattern as that of deterministic GFS, but the fresh LPA is predicted to have no
intensification over Sri Lanka on 21st December.
IMD-WRF
The WRF model forecasts based on 0000 UTC of 14th December, is indicating a low pressure
area (LPA) over southeast AS on 14th, over central parts of south AS 15th , a WML or a
Depression over southwest & adjoining southeast AS on 16th and over southwest AS on 17th .
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 14th December, indicates an LPA
over southeast AS on 14th, over central parts of south AS on 15th, extended Low over south AS
& adjoining EIO on 16th, LPA over southwest AS on 17th , extended Low over the same region
on 18th and becoming less marked ton 19th December.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 14th December, indicates a
cyclonic circulation over central part of south AS on 14th weakening on 15thDecember.
NEPS Model: NEPS model guidance based on 0000 UTC of 14th December, shows nearly
similar pattern as that of NCUM.
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ECMWF: ECMWF model guidance based on 0000 UTC of 14th December, indicates no
significant low pressure systems other than troughs in easterlies moving westwards close to the
equatorial belt during the period 14th - 24th December.
NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 14th December,
2020 depicts an extended Low over southeast AS & adjoining EIO on 14th, an LPA central parts
of south AS on 15th and weakening on 16th December.
It indicates the fresh development only as a trough of Low over south BoB on 19th, gradually
moving westwards upto Comorin area by 24th, further westward movement & weakening by 26 th
December.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 14th
December, 2020 is indicating a potential zone over EIO & adjoining southeast BoB on 20th and
a small area of over southwest BoB off Sri Lanka coast on 21st December.
Summary and Conclusion:
Most of the models continue to indicate presence of a low pressure area over southeast AS on
14th and its forecast movement over to central parts of south Arabian Sea on 15th December.
Models are indicating the system to weaken into a trough of low by 16th or to become less
marked on 17th. Only WRF indicates its intensification over southwest Arabian Sea on 16th &
17th. As per the synoptic analysis there is no Low pressure Area at mean sea level, barring the
remnant shallow cyclonic circulation over the region as on today, the 14 th December 2020.
Regarding the fresh development, only IMD GFS is indicating the likely formation of a Low
pressure area over southwest Bay of Bengal on 20th and its westward movement with marginal
intensification on 21st.
It may thus be concluded that, fresh cyclogenesis over the north Indian Ocean is un-likely
during the forecast period.
Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

Advisory:
No IOP is suggested.
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96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL
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FDP (Cyclone) NOC Report Dated 15th December, 2020
Time of Issue: 1200 UTC
Synoptic features:
❖ Yesterday’s cyclonic circulation over central parts of south Arabian Sea (AS) and adjoining
areas of central AS extending upto 1.5 km above mean sea level persisted over the same
region.
❖ Yesterday’s cyclonic circulation over southwest BoB off Sri Lanka coast, extending upto 1.5
km above mean sea level persisted over the same region.
Dynamical and thermodynamical features
Surface Temperature (SST):
SST is around 29-30°C over most parts of Bay of Bengal (BoB).
SST is around 29-30°C over most parts of south and east-central Arabian Sea (AS). It is slightly
less (26-28°C) over west-central & north AS to the west of 68°E and north of 10°N.
Tropical Cyclone Heat Potential (TCHP):
High TCHP (120-140 kJ/cm2) prevails in the near equatorial belt of north Indian Ocean (NIO)
and adjoining south BOB & Sumatra coast. Higher TCHP (120-140 kJ/cm2) also prevails off
Myanmar coast and north Andhra Pradesh coast (India). TCHP is 60-80 kJ/cm2 over remaining
parts of BoB and Andaman Sea.
TCHP (20-40 kJ/cm2) prevails over Comorin Area and southwest BoB off Sri Lanka coast and
south Kerala, Tamil Nadu & Andhra Pradesh coasts. TCHP is around 60-80 kJ/cm2 over major
parts of south AS except off north Somalia coast. TCHP is less than 50 KJ/cm2 to the west of
68°E and north 10°N over the central & north AS and 60 – 80 kJ/cm2 over major parts of eastcentral AS.
Relative Vorticity:
Positive relative vorticity (20-30 X10-6s-1) prevails over EIO and adjoining southwest BoB and
south Andaman Sea.
Positive relative vorticity (30-40 X10-6s-1) prevails over EIO and adjoining central parts of south
AS and southwest BoB off north Somalia coast.
Low level Convergence:
Positive convergence zone of about 05x10-5 s-1 prevails over south Andaman Sea.
No significant Positive convergence zone prevails over the AS.
Upper level Divergence:
Positive divergence of about 05-10 x10-5 s-1 prevails over central parts of south BoB.
Positive divergence zone (5-10 x10-5 s-1) prevail over southwest AS.
Wind Shear:
The vertical wind shear (VWS) is moderate (10-20 kts) over south BoB.
The vertical wind shear (VWS) is moderate (10-20 kts) over south
AS.
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Wind Shear Tendency:
Decreasing wind shear tendency is seen over EIO and adjoining south BoB.
Decreasing wind shear tendency is seen over south AS, EIO and also over west-central AS.
Upper tropospheric ridge:
The upper tropospheric ridge at 200 hPa runs along 13°N over the BoB and along 10°N over
the AS.

Satellite observations based on INSAT imagery:
Bay of Bengal & Andaman Sea:According to 0900 UTC satellite imagery, scattered low and medium clouds with embedded
intense to very intense convection lay over south Andaman Sea and south BoB. Scattered low
and medium clouds with embedded moderate to intense convection lay over eastcentral BoB
and weak to moderate convection lay over westcentral BoB.
Arabian Sea:According to 0900 UTC satellite imagery, scattered low & medium clouds with embedded
moderate to intense convection lay over central parts of south, eastcentral and southeast AS.
M.J.O. Index:
MJO index is in Phase 5 w i th amplitude l e s s th a n 1. As per the latest projections, it is likely
to remain in same phase with same amplitude during next 7 days.
Storms and Depression over South China Sea/ South Indian Ocean:
There is no active system present over these Sea areas at present.

NWP Input for FDP Cyclone based on 0000 UTC
IMD-GFS
The analysis of IMD-GFS T-1534 model forecasts based on 0000 UTC of 15th December, 2020
indicates a low pressure area (LPA) over central parts of south AS on 15th and weakening on
16th .
It also indicates a fresh LPA over southwest BoB and adjoining EIO on 20 th and 21st becoming
less marked thereafter.
IMD-GEFS
The analysis of IMD-GEFS model forecasts based on 0000 UTC of 15th December, 2020 shows
a low pressure area over central parts of south BoB during 15th -17th . It also indicates a fresh low
pressure area over southwest BoB on 20 th with westwards movement towards southeast AS
during 21st – 22nd .
IMD-WRF
The WRF model forecasts based on 0000 UTC of 15th December, is indicating a low pressure
area (LPA) over central parts of south AS on 15th , a WML over southwest & adjoining southeast
AS on 16th and over southwest AS on 17 th .
NCMRWF-NCUM: NCUM guidance based on 0000 UTC of 15th December, indicates an LPA
over central parts of south AS on 15th , extended Low over south AS & adjoining EIO on 16th ,
and LPA over southwest AS on 17th becoming less marked on 18th December.
NCMRWF-UM-Regional Model: NCUM (R) based on 0000 UTC of 15th December, indicates a
cyclonic circulation over central part of south AS on 15th , weakening on 16th December.
NEPS Model: NEPS model guidance based on 0000 UTC of 15th December, shows nearly
similar pattern as that of NCUM.
ECMWF: ECMWF model guidance based on 0000 UTC of 15th December, indicates no
significant low pressure systems other than troughs in easterlies moving westwards close to th e
equatorial belt during the period 15th - 24th December.
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NCEP-GFS: The analysis of NCEP GFS model charts based on 0000 UTC of 15th December,
2020 depicts an LPA over central parts of south AS on 15th weakening on 16th December.

Dynamical statistical models
IMD Genesis Potential Parameter (GPP):
The Genesis Potential Parameter (GPP) analysis and forecasts based on 0000 UTC of 15th
December, 2020 is indicating a potential zone over EIO & adjoining southeast BoB on 20th and
a small area of over southwest BoB on 21st December.
Summary and Conclusion:
Most of the models continue to indicate presence of a low pressure area over central parts of
south AS on 15th . Models are indicating the system to weaken into a trough of low by 16th or to
become less marked on 17 th . As per the synoptic analysis there is no Low pressure Area at
mean sea level, barring the remnant shallow cyclonic circulation over the central parts of sou th
Arabian Sea on 15th December 2020.
Regarding the fresh development, only IMD GFS is indicating the likely formation of a Low
pressure area over southwest Bay of Bengal on 20 th and its westward movement on 21st. The
Genesis Potential Parameter is also indicating a feeble potential zone for cyclogenesis over
southwest BoB on 20th & 21st.
It may thus be concluded that, fresh cyclogenesis over the north Indian Ocean is unlikely during the forecast period.
Probability of cyclogenesis (formation of depression and above intensity systems) over
the Bay of Bengal and Andaman Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL

Probability of cyclogenesis (formation of depression and above intensity systems) over
the Arabian Sea during next 168 hours:
24
HOURS
NIL

24-48
HOURS
NIL

48-72
HOURS
NIL

72-96
HOURS
NIL

Advisory:
No IOP is suggested.
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96-120
HOURS
NIL

120-144
HOURS
NIL

144-168
HOURS
NIL
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