INDIA METEOROLOGICAL DEPARTMENT

OVER NORTH INDIAN OCEAN

REPORT ON CYCLONIC DISTURBANCES 1
DURING 1997 |

i r
‘ v Ln
| 4 _ 1 e

RSMC- TROPICAL CYCLONES, NEW DELHI
JANUARY 1998




g

Wi "W e fam
INDIA METEOROLOGICAL DEPARTMENT

REPORT ON
CYCLONIC DISTURBANCES
OVER NORTH INDIAN OCEAN

{WWMMWWMUM
WMO/ESCAP Panel on Tropical Cyciones )

1997

RSMC-TROPICAL CYCLONES , NEW DELHI
JANUARY 1998




(‘{41._1

—D“‘l l‘v’/ ‘IA( )

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 vear 1997. The classification of cyclonic
disturbances followed in the report is given below :

WEATHER SYSTEM

1. Low Wind speed less than 17 kt
(31 Kmph )

2. Depression(D) Wind speed between 17 and 27 kt
(31 and 49 Kmph)

3. Deep Depression (DD) Wind speed between 28 and 33 kt
(50 and 60 kmph )

4. Cyclonic Storm (CS) Wind speed between 34 and 47 kit
(62 and 88 kmph )

5. Severe Cyclonic Storm Wind speed between 48 and 63 ki

(SCS) (89 and 117 kmph )
6. Severe Cyclonic Storm with Wind Speed 64 Kt 118 kmph or more

a4 Core of Hurricane Winds
(SCS (H))

The term * Cyclone® used in the text, is a generic indicating all the
three categories of cyclonic disturbances given above under S.No. (4) to (6)

=, Salient features of cyclonic disturbances of 1997

The following are the important features of cyclonic disturbances in the
North Indian Ocean during 1997.

a) This year , nine cyclonic disturbances formed over the Bay of Bengal and
the Arabian Sea against the average frequency of 1310 14 per year. Eight out
of the nine disturbances formed over the Bay of Bengal and one over “Arabian
sea . Three out of the nine systems attained the intensity of cyclone,

b) 'l‘hcrc was normal cyclonic ac(i\il\ during lhe south west(SW) monsoon
dlsll’lb!ﬂcd rainfglﬂl“owr the country . One depressnon four deep deprcssmns
and one severe cyclonic storm formed over the Bay of Bengal during the period
June-September .

c) The formation ol' a cyclone in the month of September has occurred after
agap of 11 vears ( since 1985 ).




d) The formation of five depressions / deep depressions during SW-monsoon
season occurred after the year 1989. During the past four years, the frequency of
formation of depressions has not been more than 2 per year.

e) The tracks followed by the depressions in the month of June, July and
August were normal . They moved west- north — west to north-westwards across
the central parts of the country . Their life span was more than two days.

f) The cyclonic storm of September made an unusual track . It formed off
south Andhra Pradesh coast and moved in a north to north-easterly direction,
grazing the east coast up to West Bengal . The track of the cyclone has no
parallel in the history of cyclones during this month,

2) Bangladesh has been hit by atleast onc cyelone every year since 1990 3
except in 1993 . Two cyclones hit the coast of Bangladesh this vear this was whse
the case af 1991,

h) This is the first year in the history of cyclones that no system of Cyclone
intensity made land fall over Indian coast .

i) Nine cyclonic systems formed in the Bay of Bengal and the Arabian sea.
Two out of them weakend over the sea. The number of the systems that formed
over the north Indian ocean was eight_each year since 1994. Thus there was no
change in the frequency of the cyclonic systems inspite of the presence of
EL-NINO this vear.

1 Cycelonic activity over the Indian Ocean was significantly below normal
during the post monsoon season. No Cyclonic ssvstem  formed in the month of
October , which is having highest frequency . Only in November. one ovclone
emerged into the Bay of Bengal from the Gull of Thailand and weakend later
over the central Bay of Bengal . Another svstem formed over the south cast
Arabian Sea as depression on 10 November. This svstem also weakened oy er the
sea later.

BRIEF DESCRIPTION OF THE SYSTEMS

The first system formed as a ression on the afternoon of 15 May 1997
near Lat. 7.0° N and Long. 90.5°E. Moving northward it intensified into a evelonic
storm by the morning of 16 May and severe cyclonic storm on 17 May. It acquired
core of hurricane winds on the morning of 18 May, when it was centred near | ar
16.5" N and Long. 90.5" E . Thereafter it moved in a north- north- easterly
direction and crossed Bangladesh coast near Sitakundu  ( north of Chittagong )
at 1200 UTC of 19 May . After crossing the coast it weakened into a depression

over Mizoram and neighbourhood and further weakened by the morning of 20
May 1997,

No damage was caused to the Indian coast by this system, as it made
landfall in Bangladesh where heavy damage was reported. About 155 persons
were Killed in Bangladesh.
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During the SW-monsoon season five depressions and one cyclone
formed over the Bay of Bengal and the Arabian Sea and caused widespread
rainfall activity over the country.

The first depression formed on 26 June over the head Bay of Bengal
near Lat. 21.0°N and Long. 91.0" E . Moving in a northwesterly direction, it
intensified into a deep depression on 27 June and moved upto Gaya in Bihar on
29 June, Thereafter , it moved in a northerly direction and weakened over Nepal
and neighbourhood on 30 June.

The second depression formed on 29 July over the head Bay of Bengal
near Lat. 21.0°N and Long. 89.0°E and moved west- north — westward. It crossed
near Chandbali on the night of 29 July as a deep depression and moved in a
north-westerly direction thereafter . It finally weakened in the evening of 2
August near Sikar in East Rajasthan .

The third depression formed on 4 August near Lat. 20.0° N and Long.
91.0"E and moved in a north-westerly direction. It intensified into a deep
depression and crossed West Bengal coast on the evening of 5 August. Moving
west north west wards across Central India , it came over central Rajasthan by
the evening of 7 August and weakened thereafter near Indo- Pak Border .

The fourth depression formed on 20 August close to north Orissa coast
and intensified into a deep depression by the same evening. It moved initially in a
west- north- westerly direction up to 22 August when it was centred near Gondia
in Maharashtra. Thereafter, it moved in a north- westerly direction up to 27
August when it was located near Indo - Pak border(100 kms west of Ferozepur).
It rfinally weakened over north Pakistan by the same evening.

The fifth depression formed on 28 August at 0300 UTC near Lat.19.5° N
and Long. 87.0" E off Orissa coast . Moving north-westward it crossed Orissa
coast close to Puri and finally dissipated over the plains of north Bihar and
adjoining cast UP in the evening of 20 August 1997.

Towards the end of SW-monsoon season , a tlcprcssion formed off
Andhra Pradesh coast on 23 September. Moving initially in a northerly direction
and later grazing the east coast, it concentrated into a cyclonic storm near Lat.
16,7 N and Long. 82.9° E. Moving north- east ward and skirting the Indian
coast, it crossed Bangladesh coast near Hatia as a severe cyclonic storm around
2100 UTC of 26 September 1997.

: There was widespread rainfall activity over central and northern parts of
the country under the influence of the above systems. However, no large scale
floods were reported from any part of the country.

During the Post Monsoon Season, a cyclone formed in the Gulf of
Tkailand on 1 November. It emerged into north Andaman Sea near Lat. 12.5° N
and Long. 98.0" E at 0300 UTC on 4 November 1997. It moved in a west —north-
westerly direction up to 8 November weakened into a depression on 9 November
and later into low pressure area by 10 November. No damage was caused by the
system except heavy rains and strong winds over northern parts of the Bay
Islands.

Another depression formed over south east Arabian sea on 10 November
near Lat. 11,0° N and Long. 69.0° E at 1800 UTC and moved in a west north
westerly direction, It intensified into a deep depression at 0300 UTC on 11
November near lat.11.5° N and long. 68.0° E and moved in a north-westerly
direction. It weakened over the central Arabian Sea by the afternoon of 13
November.




The tracks of these systems are given in fig. 1(a), 1(b),and 1(c).

Table 1 (A) gives the monthwise formation of cyclonic disturbances
in the Bay of Bengal and Arabian Sea. It may be seen from the table that
the number of systems in the pre - monsoon ( March — May ), SW - monsoon
( June — September) and post monsoon(October-December) seasons of this year
were 1, 6 and 2 respectively . One cyclone and five depressions formed in the
monsoon season against the normal frequency of 6 to 7 per year . This year the
frequency of systems during monsoon season is higher than that in 1994 and
1995 , when only 2 cyclones and 1 depression formed respectively.

The monthly distribution of cyclonic disturbances during the past 26
vears (1971-1996) is given at the end of the Table 1(A).

The Table 1(B) gives the important features of cyclonic disturbances that
formed during this year. Identification numbers are given to the systems of
cyclone intensity only in accordance with the para 2.3 of the TCP-21 .

Tables (2 to 10) give the best track positions at 00,03,06.12, and 18 UTC
along with the other Meteorological parameters of 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)

In the month of May, out of 77 cyclones that formed in the Bay of Bengal
during the period 1881 to 1990 , 18 cyclones crossed Bangladesh coast , 28
crossed Indian coast , 25 crossed Myanmar coast and 6 died over the sea. In
view of this, cyclones originating in the month of May have 60 percent
probability of hitting Bangladesh / Myanmar coast.

During the pre- monsoon season one cyclone formed in the month of May
and attained the intensity of SCS ( H ). This system formed over south east Bay
of Bengal and behaved as a normal type of cyclone of this month . Following the
climatological track of this month it moved almost in a northerly direction and
crossed Bangladesh coast.

2.1.1 Bay of Bengal Severe Cyclonic Storm With a Core of
Hurricane Wind 15 to 20 May 1997.
BOB 97 01 0515 20

2.1.1.1 The Life History of the Cyclone.

A well marked low pressure area formed over southeast Bay of Bengal
and adjoining south Andaman sea in the morning of 15 May , 1997. Moving
northward it concentrated into a depression near Lat. 6.5° N and Long. 90.5° E
at 0600 UTC. It was located near Lat. 7.0° N and Long. 90.5° E in the afternoon
(0900 UTC ) . Moving further northward it intensified into a cyclonic storm by




the morning of 16 May and was centred at 0300 UTC near Lat. 9.0° N and Long.
90.5°E . At this point it moved in a north-north — easterly direction up to the
evening of 17 May and intensified further into a severe cyvclonic storm with its
centre at 0900 UTC near Lat. 13.5” N and Long. 91.5° . Later it changed its
course towards north-north-westerly direction and moved fast at a speed of 08
kts. It was located at 0300 UTC of 18 May near Lat. 16.5" N and Long 90.5" E .
During next 15 hours, it moved in a northerly direction and then it changed its
course again into a north-easterly direction . At 0300 UTC of 19 May it was
located near Lat. 20.3° N and Long. 91.2° E as observed by the Radar
Khepupara. By 1200 UTC it came close to Chittagong coast and crossed near
Sitakundu at 1430 UTC of 19 May . It weakened rapidly into a Depression at
1800 UTC and into a well marked low pressure area over Mizoram and
neighbourhood by the morning of 20 May . The available observations show that
the system hit Cox’ Bazar and Chittagong coast and moved along the coast for
two hours and finally crossed Chittagong ~Feni coast.

2.1.1.2 MONITORING AND TRACKING.

As the system was bevond the range of Cyclone Detection Radar located
along the east coast of India , the system was continuously monitored with the
help of INSAT imagery up to the morning of 18 May and later with the help of
Radar at Khepupara and INSAT imagery. CDR Calcutta also observed the
system  from 0600 UTC of 19 May, The Radar track as observed by CDR
Caleutta and Khepupara is given in fig. 3 and 4 respectively,

2.1.1.3 FEATURES.

The cloud field in the I'TCZ built up continuously and organised into a
curved band pattern by 0500 UTC of 15 May when the intensity of the system
was estimated as T-1.5 with centre near Lat. 6.5° N and Long. 90.5" E . Moving
northward, it acquired the intensity of T-2.5 at 0400 UTC of 16 May with its
centre near Lat. 9.2° N and Long. 91.0° E. The system intensified continuously
in the next two days . Its intensity became T-3.5 at 0600 U 1C of 17 May and by
0200 UTC of 18 May its intensity reached T-4.0 stage . Moving further
northward it intensified into a T-4.5 stage at 1700 UTC of 18 May and by 0000
UTC of 19 May it acquired the peak intensity of T-5.0 . The formation of an
asymetrical eye was seen in the northward portion of Central Dense Overcast
(CDO).

A few photographs of INSAT imagery are given in fig 5(a )to S(h)

2.1.14 METEOROLOGICAL FEATURES AND WEATHER CAUSED
2.1.1.4.1 PRESSURE AND WIND

As the system attained the highest intensity T-5.0 the estimated central
pressure was 964 hpa at 0900 UTC of 19 May, and the corresponding maximum

sustained surface wind speed was estimated as 90 kts. The following stations
recorded lowest pressure when the system was nearest to them.




Station Lowest Pressure. Date/Time

(hPa) (Ure)
Chittagong 966.1 1971200
Cox’s Bazar 970.8 19/ 0900
Sita kundu 973.8 1971200

The Coastal stations recorded the following maximum wind on 19 May.

Station Maximum Wind Date/Time
Dir. / Speed (UTC)
(Kt)
Cox’s Bazar SW /124 19709
Sitakundu * NE / 60 19/0900 (* Maximum

Wind speed recorded
232 kmph ).

Chittagong NE / 90 1971200
Chittagong (Ship - /210 kmph.
Observation)

Hourly observations from coastal stations of Bangladesh are given in
fig. 6 (a & b).
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1.1.4.2 RAINFALL

The cyclone caused heavy to very heavy rainfall in the coastal areas of
Chittagong . Specific reports on rainfall amounts are not available.

2.1.1.4.3 SALIENT FEATURES OF THE CYCLONE

—
:

The eye of the cyclone was seen continuously from 0000 UTC of 19
May onward in INSAT imagery until the landfall. The rate of
intensification in the cyclone stages was one T- number per day (fig. 7).

ii. The system moved in an almost northerly direction in spite of the easterly
upper air flow between 300 to 200 hpa. It appears that the system was
steered by the resultant of mid-level south westerlies and upper —level
easterlies,

iii. The speed of the system was 6 kt on 16 and 17 May and 10 kt there-after.




2.1.1.44 DAMAGE

The cyclone caused a huge damage to properties and loss of lives in
Bangladesh .A brief account of which is given below:-

Districts Affected 10
People Killed 155
People Wounded 9,663
Families Affected 5.41,586
People Affected 28,35,472
Live Stock Killed 3118
Houses Damaged :
Fully 1,12,160
Partially 99,557
Crops Damaged :
Fully 19.173 acres of land
Partially 78,160 acres of land
Road damaged :
Fully 53 Kms
Partially 162 Kms
Embankment damaged 6 Kms
Bridge & Culvert damaged 165
Religious & Educational
Institutions damaged 1,480

2.2 Southwest Monsoon Season ( June-September )

During the SW-monsoon season five depressions and one cyclone formed
over the Bay of Bengal which is almost equal to the average frequency of 4 to 5
depressions during this season . No system formed over the Arabian sea. The
formation of 6 systems in monsoon season have occurred after a gap of 11 years.

During the past few years , the formation of depressions / eyclones in the
monsoon season has been below normal. In the years 1992-96 the number of
depressions / eyclones was less than or equal to 3. This vear the distribution of
systems in the season has been very good in June, July and August. It was one
system in June , one in July , three in August and one cyclone in September.
Also, the life period of depressions that formed in the month of July and August
was more than 3 days and their path was normal across plains of north India .
As a result of this, the distribution of rainfall has been well distributed over most
parts of the country .

The first depression formed in the last week of June and weakened over
north Bihar by 30 June . The second system formed in the last week of July and
weakened over Punjab and neighbourhood by 2 August . The next three
depressions formed in the first, third and fourth week of August respectively.

~




2.2.1 BAY OF BENGAL DEPRESSION
(June 26-30,1997 )

2.2.1.1 Brief History

A well marked low pressure area formed over northwest Bay of Bengal in
the early morning of 26 June and concentrated into a depression with centre at
0300 UTC of 26 June near Lat. 21.0° N and Long 89.5°F . Moving west- north-
westward it concentrated into a deep depression near Sagar Island by the same
evening and crossed west Bengal coast near Haldia the same night ( around 2100
UTC ). It was centred near Lat. 22.5° N and Long. 87.5" E at 0300 UTC of 27
June. Thereafter, it moved in a north-westerly direction up to the evening at
1200 UTC of 28 June when its centre was near Lat. 24.0°N and Long. 86.0"E.
Later it moved in a northerly direction and was centered at 1200 UTC of 29
June near Muzaffarpur in Bihar . At this stage it moved in a northwesterly
direction and weakened rapidly over cast U.P. and neighbourhood by the
evening of 30 June. A few relevant INSAT Imagery are given in fig 8(a) to 8(d).

2.2.1.2. WEATHER REALISED

Under the influence of this depression the south-west monsoon was
vigorous to active along the west coast and central parts of the country . Wide
spread rainfall with scattered heavy to very heavy falls occurred over Orissa,
West Bengal and Bihar . Some of the Chief amounts are given below.

Station Rainfall Date Month
(Cm)
Cuttack( Orissa) 23 27 June
D.P.Ghat ( WB) 26 28 e
Kheridwar ( WB ) 23 28 7
Rangagora ( WB ) 21 28 3
Kangsaboti Dam ( WB ) 21 28 s
Jamshedpur ( Bihar ) 25 28 b
Kursela ( Bihar ) 16 29 bkt
Sikandarpur( Bihar ) 22 29 ik
Patna ( Bihar ) 21 30 i
Koilwar ( Bihar ) 20 30 ”
22.2 BAY OF BENGAL DEEP DEPRESSION

( July 29- August 2, 1997 )
2.2.2.1. Brief History

A well marked low pressure area formed in the morning of 29 July and
concentrated into a depression at 0300 UTC with its centre near Lat. 21.0°N and
Long. 89.0°E . Moving in a westerly direction it came close to north Orissa coast
and intensified into a deep depression . Moving slowly west-north-west wards it




crossed north Orissa coast near Chandbali in the evening of July 30 . The system
weakened into a depression close to Rourkela by the evening of 31 July.
There-after moving in a north-westerly direction at a speed of 12 Kkt and
traversing north-east M.P , south-west U.P, it was located in the morning at 0300
UTC of 2 August close to Mathura in west UP. . It weakened into a well
marked low pressure area over Haryana and adjoining Punjab during the night
of 2 August. Fig 9 shows the speed of the system during the period of its life
history. Some INSAT Imagery are given in Fig. 10 (a) to 10 (d).

22.22 WEATHER REALISED

Under the influence of this depression monsoon strengthened along the
west coast and central parts of the country. It caused wide spread rainfall with
scattered heavy to very heavy falls over Orissa, north M.P. . Rajasthan and
Harvana . Some of the important amounts of rainfall are given below,

Station Rainfall Date  Month
(Cm)

Nimapada ( Orissa ) 28 30 July
Paradeep ( Orissa ) 23 30 2
Sundargarh ( Orissa ) 20 30 o
Jenapur ( Orissa ) 17 30 1
Mandala ( MLP.) 11 30 ”
Maheswar ( West M.P. ) 14 | August
Satna ( East M.P.) 10 1 i
Rewari ( Haryana ) 11 2 >
Jalore ( Rajsthan ) 10 2
Nasirabad ( Rajsthan ) 10 2
Haridwar ( U.P.) 12 3
Chandigarh 15 3
Jagadhari ( Harvana ) 16 R 2
Jagraon ( Haryana ) 16 3 2
Kasauli ( Himachal ) 16 3 »

223 BAY OF BENGAL DEEP DEPRESSION

(August 4-8, 1997 )

2.2.3.1 Brief History

A well marked low pressure area formed over north Bay on the morning
of 4 August and concentrated into a depression at 0600 UTC of the same day. It
was centered at 1200 UTC near Lat. 21.0° N and Long. 89.5"E. Moving in a
north-westerly direction it intensified into a deep depression and lay centered at
0300 UTC of 5 August near Lat. 21.5°N and Long. 89.0"E. Moving in a north
westerly direction it crossed near Sagar Island around noon of 5 August and was
located at 1200 UTC close to Midnapore . Keeping its north — westerly track it
intensified into a deep depression and was centered near Satna by the morning
of 7 August . There after it changed its course to west- north — westerly direction
and moved fast. It came close to Mount Abu in east Rajasthan by the evening of
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7 August. It weakend into a well marked low pressure area by the morning of 8
August close to Bikaner in west Rajasthan.

[nitially the system was detected and tracked with the help of INSAT
imagery but afterwards it was well tracked with the help of surface observations
and other conventional observations in addition to Satellite imagery. Fig. 11(a)
to 11(d) show the different phases of the system.

2232 WEATHER REALISED
Under its influence widespread rainfall with heavy to very heavy

falls occurred all along the central parts of the country . Some of the important
amount of rainfall are as below :

Station Rainfall Date  Month
{ Cm)

Thakur Munda. Orissa 33 5 August
Paradeep, Orissa 20 5 )
Mohanpur, Gangetic W.B. 11 6 >
Ranganjmods,
East Rajasthan . 13 7 2
Khajuraho, West M. P, 12 7 1
Pali, West Rajasthan 18 8 -
Mount Abu, East Rajasthan 22 8 -

As per reports from the news papers about 7.5 lakhs people in 16 blocks
of Midnapore districts were affected due to heavy rains . About 10,000 kachha
houses collapsed and 15,000 houses damaged rendering 80.000 people homeless
in Midnapore district . In Puralia district about 10,000 people were affected due
to continuous heavy rains.

2.2.4 BAY OF BENGAL DEEP DEPRESSION
(August 19-27, 1997 )

2.2.4.1 Brief History

A low pressure area formed over north Bay on the evening of 16 August
and became well marked in the morning of 18 August over north-west Bay off
Orissa - west Bengal coast . It persisted over the same area till the evening of 19
August and it further intensified into a deep depression and crossed north
Orissa coast between Paradeep and Chandbali around 0800 UTC and lay
centered at 1200 UTC near Lat. 20.5" N and Long. 86.0" E. Moving west-north-
westward , it was located near Lat. 21.0° N and Long. 84.5°E. Thereafter it
moved in a north-westerly direction across north Madhya Pradesh and was
located close to Jaipur in Rajasthan on the morning of 25 August . Later it
moved in a north-north-westerly direction and was located near Lat. 31.0° N
and Long. 74.0° E . It rapidly dissipated over Punjab and adjoining Pakistan by
the evening of 27 August. A few INSAT pictures of the system are given in Fig.
12(a) to 12(j) showing the various aspects of the system.
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