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Introduction

This report consists of a review of the cyclonic disturbances and their
associated features, that formed in the North Indian Ocean (The Bay of Bengal
and the Arabian sea) during the year 1995. The classification of cyclonic
disturbances followed in the report are given below:

Weather System Maximum Sustained Surface Wind Speed
1. Low Wind speed less than 17 kt.
(31 kmph)
2. Depression Wind speed between 17 kt and 27 kt.
(between 31 and 49 kmph )
3. Deep Depression Wind speed between 28 kt and 33kt.
(between 50 and 61 kmph )
4. Cyclonic Storm (CS) Wind speed between 34 kt and 47 Kkt
(between 62 and 88 kmph )
S, Severe Cyclonic Storm Wind speed between 48 kt and 63 kt
(SCS) (between 89 and 117 kmph )
6. Severe Cyclonic Storm Wind speed 64 kt or more.
With A Core Of (118 kmph or more )

Hurricane Winds.SCS(H)

The term 'Cyclone' used at times in the text, is to indicate all the
three categories of cyclonic disturbances given above under S.NO. (4) to (6).

Following are the important features of cyclonic disturbances in the
North Indian Ocean during 1995.

a) This year, there were eight cyclonic disturbances against the normal
frequency of 15 per year. Seven out of the eight disturbances formed over the Bay
of Bengal and the one over Arabian sea. Only three of these systems attained
the intensity of a cyclone.

(b) Three deep depressions formed one after another during the month
of May in the pre-monsoon season of 1995.The long term average of formation
(1891-1994) of such systems in May is 1.5 only.

(c) During south-west monsoon season only two depression formed
against the normal frequency of 4 to 5. Each had a short life of less than two
days and weakened close to the coast after 12 to 24 hrs of land fall.




(d) A depression that formed over East Central Arabian Sea in the
month of October intensified in to a cyclonic storm and moved in a North
Westerly to Northerly direction with average speed of Skmph. It finally weakened
over the sea off Oman Coast in west central Arabian sea.

(e) Two out of three cyclones, of this year formed over the Bay of
Bengal during the second and third week of November initially moved in a
north-westerly direction and then moved along 85° E. The first cyclone, moving
northward crossed north Andhra Pradesh coast and the other cyclone recurved
towards northeast.Generally during the month of November, cyclones move in a
west-north-west direction or recurve towards north or north-east and hit
Bangladesh and Myanmar coast.In such cases generally recurvature occurs east of
87° E. The cases of cyclone recurvature west of 87° E are very few during the
past 104 years.

(H The coasts of Bangladesh and Myanmar have been hit by one
cyclone of hurricane intensity in every year since 1990 except in the year 1993,

® This year, the coastal area north of 18° N in the Bay of Bengal in
India was mostly affected by the depressions and cyclones.

(h) The movement of the first cyclone of November has been rather
rapid while the second cyclone moved fast after recurvature.

(i) This year the systems had longer life period than those of 1994,
Only one cyclone made the land fall over the Indian Coast like in the previous
year.

This year eight cyclonic disturbances formed over the Bay of Bengal
and the Arabian Sea against the normal frequency of 14 to 15 disturbances. Thus
the year of 1995 also had below normal cyclonic activity over North Indian Ocean
like in the year of 1993 and 1994.

The first system formed over the southwest Bay of Bengal on the
early morning of 6 May 1995 and attained the intensity of a deep depression by
the same afternoon. Moving in a west-north-westerly direction it crossed
Tamilnadu Coast by the same evening and weakened gradually. The second
disturbance formed over west central Bay of Bengal on the afternoon of 8 May
and intensified into a deep depression by the afternoon of 9 May. Moving in a
north-north- easterly direction it crossed Andhra Pradesh coast by the same night
of 9 May and weakened later. The third system formed as a low pressure area
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over northwest Bay of Bengal off Andhra-Orissa coast on 14 May and attained the
intensity of deep depression by the morning of 15 May. Moving in a north-
north-easterly direction, it crossed West Bengal coast, near Sagar Islands on the
morning of 16 May. It later moved in a north- easterly direction and finally
weakened over northeast India by the morning of 18 May.

The fourth system formed during the southwest monsoon season as a
depression over north-cast Bay of Bengal on the morning of 16 September 1995
and moved in a north-westerly direction. It crossed north Orissa-West Bengal coast
near Balasore in the early morning (0100 UTC) of 17 September and weakened
over Bihar Plateau by the morning of 18 September. The fifth system also formed
as a depression over northwest Bay of Bengal on the morning of 26 September
with center near Lat. 21.5° N and Long. 87.5° E. Moving in a north westerly
direction it crossed north Orissa-West Bengal coast near Balasore by the same
noon.Thereafter it moved in a north easterly direction and finally weakened over
Sub-Himalayan West Bengal by the evening of 28 September. Under the influence
of these two depressions southwest monsoon strengthened over the eastern States
of India. Heavy to very heavy rain occurred in this region.

The sixth system formed over the east Arabian Sea in the month of
October. It was located as a depression near Lat, 16.5° N and Long. 70.0° E on
the evening of 12 October. Moving in a north westerly direction, it intensified into
a cyclonic storm on the morning of 14 October near Lat. 17.5” N. and Long.
67.5° E. Later, the system weakened over west central Arabian Sea by the evening
of 17 October. The seventh system formed over the Bay of Bengal on the
morning of 7 November and moved north west wards. It intensified in to a
severe cyclonic storm with core of hurricane winds around the midnight of 8
November when it was located near Lat. 17.0° N, and Long. 85.2° E. Moving
thereafter in a northerly direction, it crossed north Andhra Pradesh-Orissa Coast
south of Gopalpur near Ichchapuram in north Andhra Pradesh on the morning of
9 November and weakened gradually. The eighth system also formed as a
depression in the Bay of Bengal on the evening of 21 November 1995 near Lat.
7.0° N and Long. 91.0° E. Moving initially in a north westerly direction, it
intensified into a severe cyclonic storm with a core of hurricane winds near Lat.
12.0° N and Long. 85.0° E by the evening of 23 November. Thereafter it changed
its course from north to north east and moved fast. It finally crossed Bangladesh
coast south of" Cox’s Bazar" by the noon of 25 November 1995 and weakened
rapidly. The tracks of these system are given in fig. 1 (a), (b), (c), (d), (¢) and

(f) respectively.




Table 1A gives the monthly distribution of cyclonic disturbances over
the north Indian Ocean. It may be seen from the table that the number of
systems in the pre-monsoon (March-May), monsoon (June-September) and post
monsoon (October-December) seasons of this year were 3,2,and 3 respectively.
Only two depressions formed in the monsoon season against the normal frequency
of 4 to 5 per year. The monthly distribution of cyclonic disturbances during the
past 24 years (1971-1994) is given at the end of the Table 1A. The Table 1B
gives the duration of each type of cyclonic disturbance along with the duration of
peak intensity, place and date of crossing the coast, loss of lives, peak storm surge
etc. Identification numbers are given in the systems of cyclone intensity only in
accordance with the para 2.3 of the TCP-21.

Tables (2 to 9) give the best track positions at 00,03,06,12, and 18
UTC along with the other meteorological parameters for all the cyclones in the
Bay of Bengal and the Arabian Sea. Detailed account of all the systems are given
in the following paragraphs, The locations of various  stations referred to in
this report are shown in Fig 2.

2. DETAILED DESCRIPTION OF
CYCLONIC DISTURBANCES.

2.1 PRE-MONSOON SEASON (MARCH - MAY).

During the pre-monsoon season, three disturbances formed during the
month of May and attained the intensity of a deep depression. The first
disturbance formed during the first week of May and affected Tamilnadu coast. It
was followed by the second and third cyclonic disturbances during the next two
weeks and have affected Andhra Pradesh Coast and West Bengal- Bangladesh
Coast respectively. The formation of such three systems, one after another in the
month of May is rare in the history of cyclones of this region. Under the
influence of these systems, entire coastal belt of India and adjoining Bangladesh
received widespread rainfall which provided much needed water for drinking and
agriculture use.

2.1.1 BAY OF BENGAL DEEP DEPRESSION (5-6 MAY 1995).
A well marked low pressure area formed over South-West Bay of

Bengal off north Sri-Lanka coast on the evening of 5 May and concentrated into a

depression by the same night with centre at 2100 UTC near Lat 11.0° N and




Long. 80.5° E about 130 Kms south-cast of Pondicherry. It intensified into a deep
depression at 0900 UTC of 6th May and was located near Lat 11.5° N and Long.
80.0° E close to Tamilnadu coast. INSAT Imagery of 0900 UTC indicated dense
circular cloud mass of about 4 diameter over south-west Bay of Bengal in
association with this system. By 1100 UTC of 6th May the system crossed
Tamilnadu coast near Cuddalore,and was located near Lat. 12.0° N and Long.
79.5° E at 1200 UTC.Moving in a north-westerly direction, it weakened over
northern parts of Tamilnadu and adjoining Karnataka by the morning of 7 May.
Under the influence of this system, widespread rains with isolated heavy falls
occurred over Tamilnadu and Kerala on 5, 6, and 7 May and over Andhra
Pradesh on 6 and 7 May. The system was monitored with the help of INSAT-2B,
cyclone detection Radars of Karaikal and Madras and by the synoptic and special
surface observations from the coastal region. The maximum intensity attained by
the system was estimated as T-2.0 on Dvorak’s scale at 0900 UTC of 6 May 1995
(Fig.3).

2.1.2 BAY OF BENGAL DEEP DEPRESSION (8-10 MAY 1995 )

A low pressure area formed over west central Bay of Bengal and
neighbourhood on the morning of 8§ May and concentrated into a depression over
the west central Bay and adjoining south west Bay by 0900 UTC of 8§ May. It was
centered about 120 kms south east of Machilipatnam near Lat. 15.0° N/ Long.
81.5Y E on the evening of 8 May. The system gradually moved in a north
easterly direction and intensified into a deep depression at 0900 UTC of 9 May
and lay centered near Lat. 16.5° N/ Long. 82.5° E at 1200 UTC.It then moved in
a northerly direction and crossed the Andhra Pradesh coast near "Tuni” around
1700 UTC of 9 May, Later the deep depression weakened into a depression on
10th morning and further weakened into a low pressure area by 10th evening over
Orissa and adjoining north coastal Andhra Pradesh. The system caused heavy
rainfall on §,9,10, and 11 May in Andhra Pradesh.

The system was monitored continuously with the help of coastal
surface observations, cyclone detection radar (CDR) Of Vishakhapatnam and
Machilipatnam and with the cloud imageries of INSAT- 2B. The highest intensity
of the system was estimated as T-2.0 on Dvorak’s scale at 0900 UTC of 9 May.
(Fig.4 ) CDR at Vishakhapatnam reported a set of broken curved lines associated
with the system from 0200 UTC of 9 May.

2.13 BAY OF BENGAL DEEP DEPRESSION (14-18 MAY 1995).
2.13.1 Brief History.

A depression formed off Orissa Coast in the west central and
adjoining north west Bay of Bengal on the night of 14 May 1995.and lay centered
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at 1800 UTC near Lat. 19.5° N and Long. 86.5° E about 100 kms south of
Paradip in Orissa. Moving in a north northeasterly direction and skirting the coast,
it intensified further into a deep depression with center near Lat. 20.5° N and
Long. 87.0° E ( about 60 km south east of Chandbali ) by the morning of 15
May Moving in a north northeasterly direction it was centered near Lat. 21.5" N
and Long. 87.5° E at 1200 UTC and by the morning of 16 May it crossed the
West Bengal coast near Sagar Island and was located at 0600 UTC near Lat.
22.5°N and Long. 89.5° E. It then changed its course to north-easterly direction
andmaintaining its intensity as a deep depression it entered into Tripura through
Bangladesh by the morning of 17 May and was located near Lat. 24.5” N and
Long. 91.5° E about 100 km north of Agartala. It weakened into a depression by
the same evening and further weakened into a low pressure over north Assam and
neighbourhood by the morning of 18 May.

2132 Monitoring.

The system was kept under constant surveillance of coastal cyclone
detection radars at Paradip and Calcutta from its origin over West Central Bay
of Bengal on 14 May 1995 to its crossing stage on 16 May. It was also tracked
with the help of conventional synoptic observations, hourly special observations and
satellite (INSAT-2B).

The maximum intensity as estimated with the help of Dvorak’s
method was T-2.0 at 0300 UTC of 15 May.(Fig 5)

2.133 Weather Occurred

During 14 to 16 May 1995, widespread rainfall with scattered heavy
to very heavy falls occurred in Orissa. During the period 15 to 17 May fairly
widespread rainfall with isolated heavy falls occurred over coastal areas of West
Bengal Very heavy falls were recorded at Sand heads on 17 May.

2.1.34 Winds Recorded.

On 15 May 1995, at 1000 UTC to 1100 UTC Paradip (Orissa)
recorded westerly winds of 28-30 kts.

A ship ATKD positioned at Lat 20.8° N / Long 88.1° E reported
wind direction south-westerly and speed 50 kts at 0300 UTC and 0600 UTC of 16
May.




2,135 Damages.

Under the influence of the three deep depressions in May,
widespread rainfall occurred all along the east coast of India leading to floods in
some areas of north Tamilnadu & south Andhra Pradesh and coastal areas of
West Bengal. Damage to crops due to heavy rain was also reported from these
region. The death toll due to the first two deep-depressions which crossed
Tamilnadu and Andhra Pradesh was 12 persons in Tamilnadu and 22 in Andhra
Pradesh and 5 in Kerala, Due to third deep depression, rains claimed 35 lives in
Orissa and 12 in West Bengal. Heavy rains and Tidal waves also claimed 60 lives
in Bangladesh and rendered more than 60,000 people homeless,

2.2 SOUTH WEST MONSOON SEASON
(0UNE-SEPTEMBER)

During the monsoon season, two depressions formed over the Bay of
Bengal in the month of September 1995, against the average frequency of 4 10 §
depressions during this season.

During the past five years, there were, four depressions in 1990,
three depressions in 1991; one cyclonic storm and one depression in 1992; one
depression in 1993; one cyclonic storm and one depression in 1994, Thus there
has been below normal cyclonic activity in each monsoon season,since 1990. This
year, no system formed during the month of June, July and August,in which the
frequency of formation of cyclonic disturbances is 1 to 2 depressions per
month.In general, a depression during monsoon season has a life period of 2 to 4
days and traverses a large part of land over Central India, but this year both the
systems had a short life of less than 2 days, They weakened close to the coastal
area 12 to 24 hrs after their land fall. The first system formed over Bay of
Bengal on 16 September 1995. Moving in north westerly direction it crossed north
Orissa coast near Balasore by the morning of 17 September. The second system
formed over north west Bay of Bengal during the last week of September and
crossed almost at the same place near Balasore.

2.2.1 BAY OF BENGAL DEPRESSION(16-17 SEPTEMBER 1995)

A well marked low pressure area formed over East Central Bay of
Bengal on the afternoon of 14 September 1995. INSAT imageries of 14 and 15
September indicated little change in the organization and intensity of the system.
At 0300 UTC of 16 September it concentrated into a depression with centre near
Lat. 19.0° N / Long. 90.0° E. Associated upper air circulation extended up to
400 hpa. Moving in a north westerly direction, it crossed North Orissa coast near




Balasore on the morning of 17 September. It weakened over Bihar Plateau near
Ranchi by the same evening. The peak intensity of the system was inferred as
T-1.5 on Dvorak’s scale.(Fig. 6). Under its influence widespread rainfall with
scattered heavy falls occurred over Orissa and Bihar Plateau during this period.

2.2.2 BAY OF BENGAL DEPRESSION(26-28 SEPTEMBER 1995)

A well marked low pressuré area formed over north West Bay of
Bengal in the early morning of 26 September. INSAT imagery of 0300 UTC
indicated further organization, suggesting the formation of a depression near Lat.
21.5" N /Long. 87.5" E ( close to north Orissa coast ). It crossed north Orissa
coast near Balasore around noon of the same day. Moving in north westerly
direction, it was centered at 0300 UTC of 27 September near Lat. 23.0° N/ Long.
86.0° E. Thereafter it recurved in a north easterly direction under the influence of
an upper air anticyclone at 200 hpa. It weakened over Gangetic West Bengal and
neighbourhood by the evening of 28 Sept.

The highest intensity attained by the system was T-1.5 (Fig.7) on
Dvorak’s scale from 0300 UTC o0f26 Sept. to 0300 UTC of 28 September. It
caused heavy to very heavy rainfall over Bihar Plateau and Gangetic West Bengal.
Malda in West Bengal recorded 57em. Nimapara in Orissa recorded 44cm.
Colgong in Bihar Plains recorded 34em during 24 hrs on 28 September.

23 POST MONSOON SEASON
(OCTOBER-DECEMBER 1995)

During this season one system formed over the Arabian Sea in
October and two formed over the Bay of Bengal in November. The first system
formed on 12 October over the Arabian Sea and attained the intensity of a
cyclonic storm on 14 October during its northwest ward movement. It weakened
over west central Arabian Sea by the evening of 17 October 1995. The second
system formed over the central Bay of Bengal on 7 November and attained the
intensity of a severe cyclonic storm with a core of hurricane winds. Moving in a
northerly direction, it crossed north Andhra Pradesh Coast on 9 November and
finally weakened over Bihar by the evening of 10 November. The third system
formed over south east Bay of Bengal in the third week of November and moving
initially in a north westerly direction and later towards north, it intensified into a
severe cyclonic storm with a core of hurricane winds by the evening of 23
November. Thereafter, it changed its track from north to north east and moved
fast. It finally crossed South east Bangladesh Coast by the end of the week.




This year, both the systems of November had a recurvature from
northwesterly direction to northerly direction along 85.0° E and attained the
intensity of hurricane. In general the recurvature of the systems in the month of
November occurs near Long. of 88° E

23.1 ARABIAN SEA CYCLONIC STORM12-17 OCTOBER 1995,
(ARB 95 01 1014)
23.1.1 The Life History of the cyclone.

A well marked low pressure area which moved across central
peninsula on 11 October, emerged into east central Arabian Sea on 12 October
and intensified into a depression by the same evening with center near Lat. 16.5°
N/ Long. 70.0° E. Moving initially in a west north westerly direction, it intensified
into a deep depression with its center near Lat. 17.0° N/ Long. 68.0° E by 1200
UTC of 13 October. Later it moved in a north- westerly direction and
concentrated in to a cyclonic storm at 0000 UTC of 14 October near Lat. 17.5°
N/ Long. 67.5° E. The system remained almost stationary up to 0600UTC of 15
October 1995 and then moved slowly in a north westerly direction up to 00 UTC
of 16 October near Lat. 19.0° N /Long. 66.0° E. It remained stationary again up
to 0600 UTC of 16 October and thereafter, moving in a north- westerly direction
it weakened in to a deep depression by 1200 UTC with center near Lat. 19.5° N/
Long. 65.0° E. It weakened further in to a depression and was centered at 0300
UTC of 17 October near Lat. 19.5° N and Long. 64.5° E. Moving west wards it
weakened further and became unimportant over west - central Arabian Sea by the
same evening.

23.1.2 MONITORING AND TRACKING

As the system was beyond the range of cyclone detection radars
(CDR) located at Goa, Bombay and Bhuj, it was tracked and monitored
continuously with the help of INSAT- 2B cloud imageries. Some ship observations
from storm field, though received late helped in fixing the center of the system.

The INSAT imagery of 0900 UTC of 12 October indicated well
organized cloud cluster with the center of circulation near Lat. 16.5° N/ Long.
70.5° E. Its intensity was estimated as T-1.5 on Dvorak’s scale. The important
feature of the cloud structure associated with this system is that the system had
sheared type structure with clouds located mostly to the west of center of the
system (Fig 8). With slow intensification, it acquired the maximum intensity of
T-3.0 at 0900 UTC of 14 October. Subsequent imageries of 1200 UTC,1800 UTC,
0000 UTC showed considerable weakening of the curvature structure associated







