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Cyclonic Storm APabuko over

(04-08 January)

1. Introduction:

Cyclonic Storm (CS) Pabuk originated from a low pressure area (LPA) which
formed over south China Sea on 28" December, 2018. Under favourable
environmental conditions, it concentrated into a tropical depression on 31%
December, 2018. At around 0600 UTC of 15t January, 2019 it further intensified into

a tropical storm APabuko ( Naimethwgstwardsnandb y

entered the Gulf of Thailand on 3" January. It made landfall over Pak Phanang,
Nakhon Si Thammarat, Thailand at 0545 UTC of 4th January. At 1200 UTC, the JMA
issued the last advisory for Pabuk as it exited from their basin. Moving west-
northwestwards, it emerged into the north Indian Ocean region over Andaman Sea in
the morning (0300 UTC) of 5% January, 2019. Continuing to move west-
northwestwards, it gradually weakened into a deep depression around noon (0600
UTC) and crossed Andaman Islands near 11.6°N/92.7°E, close to south of Port Blair
during night (between 1300 and 1500 UTC) of 6" January 2018 with maximum
sustained wind speed of 55-65 kmph gusting to 75 kmph. Thereafter, the northern
componentofi t 6s movement gradually increas
depression in the early morning (0000 UTC) of 7" and into a well marked low
pressure area in the early morning (0000 UTC) of 8" January over eastcentral Bay of
Bengal (BoB) and adjoining areas.

The observed track of the system during 4""-8" January is presented in Fig.1. The
best track parameters of the system are presented in Table 1.

The salient features of the system were as follows:
CS Pabuk is the first cyclonic disturbance over north Indian Ocean during
2019.
It had many firsts to i1itds creditder
northwest Pacific after Alice in 1979. It became the first tropical storm over the
Gulf of Thailand since Muifa in 2004. It became the first tropical storm to make
landfall over southern Thailand since Linda in 1997. It became the first cyclonic
storm over Andaman Sea in the month of January in the satellite era (1961
onwards). It also became the earliest cyclonic storm over north Indian Ocean
in the satellite era.
The system had the track length equal to 1058 km.
Over the Andaman Sea, the peak intensity of the system was 70-80 kmph
gusting to 90 kmph (about 12 hrs during 0300 -1500 UTC of 5™). The lowest
estimated central pressure was 1000 hPa with pressure drop of about 8 hPa.
The life period (CS to D) of the system over the north Indian Ocean was 69
hours (2 days and 21 hours) against the long period average (LPA) (1990-
2013) of 98 hours for CS category over Bay of Bengal during winter season.
It moved with normal speed, as the 12 hour average translational speed of the
cyclone was 14.1 kmph against LPA (1990-2013) of 14.7 kmph for CS
category over north Bay of Bengal.
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The Velocity Flux, Accumulated Cyclone Energy (ACE) and Power Dissipation
Index (PDI) were 2.8 X102 knots, 1.13 X 10* knots? and 0.46X10°8 knots®
respectively

2. Brief life history

2.1. Genesis

Cyclonic Storm (CS) Pabuk originated from a low pressure area (LPA) which
formed over south China Sea on 28" December. Under favourable environmental
conditions, it concentrated into a tropical depression on 31st December, 2019. At

around 0600 UTCof 1st January, it further intensif

(Name given by JMA). Under marginal favourable conditions, including warm sea
surface temperatures, poleward outflow but strong vertical wind shear, it maintained
it ds i nt e mis starny forméxt twoydayls @ver south China Sea. It moved
west-northwestwards and entered into the Gulf of Thailand on 3" January. It made
landfall over Pak Phanang, Nakhon Si Thammarat, Thailand at 0545 UTC of 4th
January. At 1200 UTC, the JMA issued the last advisory for Pabuk as it exited from
their basin.

2.2 Intensification

However, RSMC New Delhi monitored the system since 31t December,
about 5 days prior to itoés emergence Mj
January.

At 0300 UTC of 31%t December, 2018 the sea surface temperature was
around 29-30 °C over Andaman sea and 27-28 °C over adjoining eastcentral BoB. The
tropical cyclone heat potential was around 80-90 KJ/cm? over Andaman sea with
decreasing trend towards north. The vertical wind shear was 20-25 knots over Gulf of
Thailand and adjoining Andaman Sea. The low level vorticity was not favourable over
Gulf of Thailand and adjoining Andaman Sea. However, a positive vorticity zone of
50x10% S was seen over north Andaman Sea and adjoining eastcentral BoB. No
favourable zones of lower level convergence and upper level divergence were seen
over Andaman Sea at that time. Similar features continued for next 2-3 days indicating
that Pabuk may weaken on entering into the Andaman Sea.

At 1200 UTC of 4" January, CS Pabuk lay over Thailand. Similar sea
conditions prevailed over Andaman Sea. The lower level convergence was 50x10° s
towards the southeast of the system center. Lower level vorticity was 250x10° s
around the system center over Thailand. It indicated negative vorticity area over north
Andaman Sea with slightly higher positive vorticity over Andaman Islands. Upper level
divergence was 50x10° s around the system center and vertical wind shear was 20-
25 knots over the system area with increasing trend over north Andaman Sea and
adjoining eastcentral BoB. The upper air ridge ran along 14°N over the system area.
The Madden Julian Oscillation (MJO) index lay in phase 7 with amplitude more than 1.
All these conditions indicated that the system would weaken on entering into the
Andaman Sea.

On 05th January, 2019, the system lay over Andaman Sea & neighbourhood
near latitude 9.1°N and longitude 98.1°E, about 650 km east-southeast of Port Blair.
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Similar sea conditions prevailed over Andaman Sea and adjoining southeast &
eastcentral BoB. The lower level convergence was 20x10° s towards southeast and
southwest of the system center. Lower level vorticity was 250x10° s to the southwest
of the system center. Upper level divergence was 10x10° s around the system center
and vertical wind shear was 20-25 knots over the system area. It was increasing along
the forecast track. The upper air ridge ran along 15°N over the system region. The
MJO index lay over phase 8 with amplitude morethan 1. The system mai nt al
intensity under these conditions.

At 0600 UTC of 6" January 2019, the system lay over Andaman Sea near
latitude 11.2°N and longitude 94.0°E, about 150 km east-southeast of Port Blair.
Similar sea conditions prevailed. The lower level convergence decreased and was
around 15x10° s to the southwest of the system centre. Lower level vorticity also
decreased and was around 100-150x10° s around the system centre. Upper level
divergence was around 20x10° s to the northeast of the system centre. Vertical wind
shear was around 25-30 knots over the system area and indicated increasing trend
along the forecast track. The upper tropospheric ridge ran along 15°N over the system
region. The MJO index lay over phase 8 with amplitude more than 1. Due to the
unfavourable vertical wind shear and other environmental factors over the system
area, the system weakened into a DD at 0600 UTC of 6" January.

At 0000 UTC of 7" January 2019, similar sea conditions prevailed. The lower
level convergence was 20x107° s to the north of the system centre. Lower level
vorticity decreased and was around 80x10° s to the south-southwest of system
centre. Upper level divergence decreased and was around 10x10° st around the
system centre. Vertical wind shear increased and was around 30-40 knots over the
system area. The upper tropospheric ridge ran along 11°N over the system region.
The MJO index lay over phase 8 with amplitude more than 1. Due to the unfavourable
vertical wind shear, MJO phase and other environmental factors over the system area,
the system weakened into a D over southeast BoB adjoining eastcentral BoB close to
Andaman Islands near latitude 12.6°N and longitude 92.0°E.

Further moving northeastwards, the system weakened into a well marked low
pressure area over eastcentral BoB and adjoining north Andaman Sea off Myanmar
coast at 0000 UTC of 08th January, 2019.

,

SERVED TRACK OF CYCLONIC STORM “PABUK"” PVER
ANDAMAN SEA (04-0B JANUARY, 2019)

oo

DATE/TIME IN UTC

IST = UTC + 0530 HRS
WML: WELL MARKED LOW
D: DEPRESSION

DD: DEEP DEPRESSION
CS: CYCLONIC STORM
= OBSERVED TRACK

Fig. 1: Observed track of CS #08ddnuakyp201®v er And
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Table 1:

Best track positions and other parameters of the Cyclonic Storm

iPabuko over AndanaBhBeuary,@019 i ng 4
Date Time Centre C.l. | Estimate | Estimated Estimated | Grade
(UTC) lat.® N/ NO. | d Central | Maximum Pressure
long.°E Pressure | Sustained | drop at
(hPa) Surface the Centre
Wind (kt) (hPa)
1200 85 [99.7| 25 998 45 10 Cs
1500 8.6 [99.5]| 25 998 45 10 CS
04/01/2019 1800 8.7 {99.2 | 25 998 45 10 CS
2100 8.8 [99.0| 2.5 998 45 10 CS
0000 89 [98.7] 25 1000 40 08 CS
0300 9.1 [98.1] 25 1000 40 08 Cs
0600 9.3 |976 | 25 1000 40 08 CS
0900 95 |97.3]| 25 1000 40 08 CS
05/01/2019 560 [ 9.8 [97.1] 25 | 1000 40 08 |Cs
1500 [10.1|96.8| 2.5 1000 40 08 CS
1800 [10.4|96.5| 25 1001 35 07 CS
2100 ]10.7 |96.0 | 25 1001 35 07 CS
0000 [11.0 955 | 25 1001 35 07 CS
0300 [11.1]946 | 25 1001 35 07 CS
0600 |11.2]94.0| 2.0 1002 30 06 DD
06/01/2019| 1200 |11.5|92.9| 2.0 1003 30 05 DD
Crossed Andaman Islands near 11.6°N/92.7°E, close to south of Port Blair
between 1300 and 1500 UTC of 6" January 2019
1800 |12.0[92.2| 2.0 1003 30 05 DD
0000 [12.6]92.0| 15 1004 25 04 D
0300 [12.8]92.0| 15 1004 25 04 D
07/01/2019| 0600 |12.8|92.0| 1.5 1004 25 04 D
1200 [13.1/920| 1.5 1004 25 04 D
1800 [13.1/920 | 1.5 1005 20 03 D
Weakened into a well marked low pressure area over eastcentral
08/01/2019| 0000 |Bay of Bengal and adjoining north Andaman Sea off Myanmar
coast

The lowest estimated central pressure and the maximum sustained wind speed are
presented in Fig.2. The lowest estimated central pressure had been 998 hPa and
the estimated maximum sustained surface wind speed (MSW) was 45 knots during
1200 to 1800 UTC of 4" January. At the time of moving across Andaman Islands,
the ECP was 1003 hPa and MSW was 30 knots (deep depression). The ECP and
Vmax graph also indicates that the system weakened

Pageb of 32

gradually

during

t



Maximum Sustained Surface Wind (kts) &
= Estimated Central Pressure (hPa)
= = MSW ——ECP <
T 50 - 1008 &
5 4] 1004 @
3 40 - £
£ 351 - 1002 ©
g 30 - w
3 25- - 1000 §
£ 20 - b
= L
2 151 998 g
5 101 L 996 $
= 5 o

0 - - 994

N ] (=3 (13 N -] o © ] © (=3 0 o~ 0

¥ r © ¢ ¥ ¥ @@ @ T ¥ e & ©» «~

§ § © 8 B B @ & © © kK kK & N

o o o o o o o o o o o (=] (=] o

Date/Time (UTC)

Fig.2: Lowest estimated central pressure and the maximum sustained wind
speed

3.3. Movement
The six hourly average translational speed and direction of movement of CS
Pabuk is presented in Fig.3. CS Pabuk moved nearly west-northwestwards till 1200
UTC of 6" January, as the system lay to the south of the upper tropospheric ridge.
During this period, the ridge lay near 15°N. Thereafter, the northward component
gradually increased and the system moved alongt he peri phery of anti
north over Gulf of Thailand. It moved nearly northwards from 0600 UTC of 7"t i | | it 6 s
weakening. During this period, the system lay close to the north of the ridge. It is also
seen that the translational speed increased gradually and reached maximum of 27.7
kmph at 0600 UTC of 6" January, thereafter it decreased gradually to 3.7 kmph at
0600 UTC of 7t

Translational Speed and Direction of Movement
Speed: 6 hrs Average : 13.6 kmph, 12 hrs Average: 14.1 kmph; 24 hrs Average: 14.9 kmph
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Fig.3: Six hourly average translational speed (kmph) and direction of
movement in association with CS Pabuk

4. Monitoring and Prediction

The system was monitored & predicted continuously by India Meteorological
Department (I MD) prior to itds emergence int
system was monitored mainly with the help of satellite observations from INSAT 3D
and 3DR, alongwith available ships & buoys observations in the region. Various
national and international numerical weather prediction models and dynamical-
statistical models were utilized to predict the genesis, track and intensity of the
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cyclone. Tropical Cyclone Module, the digitized forecasting system of IMD was
utilized for analysis and comparison of various modelsdguidance, decision making
process and warning product generation. IMD issued regular bulletins to
WMO/ESCAP Panel member countries including Bangladesh & Myanmar, National
& State Disaster Management Agencies, general public and media since emergence
of the system over Andaman Seas. The typical satellite imageries are presented in
Fig.4 (a) 7 (c).
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Fig.4(a) INSAT-3D enhanced colored imageries during 04-06 January 2019
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At 1200 UTC of 04" January, the system lay as a CS over Thailand. Broken
low to medium clouds with embedded intense to very intense convection were
observed over east Andaman Sea, Tenasserim coast, Thailand, west Cambodia and
Gulf of Thailand. Minimum cloud top temperature was - 93°C. Clouds were
organized in shear pattern. At 0300 UTC of 05" January, the system lay over
Andaman Sea and neighbourhood. Broken low to medium clouds with embedded
moderate to intense convection were observed over east Andaman sea, Tenasserim
coast, Thailand, and Gulf of Thailand. The minimum cloud top temperature was -
60°C.

Fig. 4(b): INSAT-3D IR imageries during 04-06 January, 2019
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