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Introduction

This report consists of a review of the cyclonic disturbances and their
associated features, that formed in the North India Ocean (The Bay of
Bengal and the Arabian sea) during the year 1994, The classifications of
cyclonic disturbances followed in the report are given below:

Weather System Maximum Sustain Surface Wind speed
l. Low Wind speed less than /7 At
(<31 kmph)
2. Depression Wind speed between /7 kt and 27 kt.
(hetween 31 and 49 kmph)
3.  Deep Depression Wind speed between 28 kt and 33 ke
(between 50 and 61 kmph).
4.  Cyclonic Storm Wind speed between 34 kt and 47 kt.
(between 62 and 88 kmph).
S.  Severe Cyclonic Storm Wind speed between 48 kr and 63 ke
(between 89 and 117 kmph)
6. Severe Cyclonic Storm Wind speed 64 kt or more
wilt:ta core of hurricane (118 kmph or more)
winds.

The term ‘cyclone’ used at times in the text, is to indicate all the
three categories of cyclonic disturbances given above under S.N. (4) to (6).

Following are the important features of cyclonic disturbances in the
North Indian Ocean during 1994:

(a)  This year, there were eight cyclonic disturbances against the normal
frequency of 15 per year. Six out of the eight disturbances formed over the
Bay of Bengal and the two over the Arabian Sea. Only four of these systems
intensified to cyclone.

(b) A depression formed over Bay of Bengal in the month of March after
a gap of 55 years.

(¢) A system that formed over the Bay of Bengal towards the end of
April, attained hurricane intensity, recurved toward north-east and finally
crossed Bangladesh-Myanmar coast near the border of two countries.

(d) A system that formed over the East Arabian Sea at the leading edge
of southwest monsoon current attaining its peak intensity of severe cyclonic
storm weakened near Oman coast after recurving towards west.




(¢) A cyclonic disturbance which formed near lutitude 10 deg. N in the
Arabian Sea, moved west-south-westward, attained hurricane intensity and
finally crossed north Somalia coast. There was no such parallel case in the
recorded history.

(f) The systems which affected the Indian coast in 1994 formed close to
the coast and had a short life of 48 to 72 hours.

-

(g)  The ‘eye of' a cyclonic storm passed over ‘Madras’ a major city of
India. There was no record so far during this century when the eye of a
cyclone passed through a mega city like Madras.

The first system formed over the southeast Bay of Bengal on 21
March and attained the intensity of depression. It moved northward and
weakened over east central Bay of Bengal by 24 March. The second system
formed over southeast Bay of Bengal on 29 April and moving in a northerly
to northeasterly direction, intensified into severe cyclonic storm with a core
of hurricane winds. It crossed Bangladesh-Myanmar couast near
“Technaf'(41998) in the afternoon of 2 May, The third system formed in the
Arabian Sea on S June at the leading edge of southwest monsoon current, It
moved initially northwest and then westward. It intensified into a severe
cyvelonic storm b1y the afternoon of 7 June. Moving in a westerly direction
upto 9 June, it weakened near Saudia Arabia coast on the morning of 10
June. This system strengthened the activity of southwest monsoon over
southern parts of Indian peninsula.

The fourth & fifth cyclonic disturbances attained the intensity of
deep-depression only. The fourth system formed on the morning of 17
August over the northwest Bay of Bengal and crossed Orissa coast during the
early morning of 18 August. The fifth system formed over West Central Bay
of Bengal on 4 October and crossed Andhra Pradesh coast by the morning
of § October, The sixth cyclonic disturbance of the year formed on 29
October and intensified into severe cyclonic storm in the evening of 30
October and crossed north Tamilnadu coast near Madras city on the morning
of 31 October. It weakened gradually over south Andhra Pradesh by 2nd
November. The storm caused death of 304 persons in Tamilnadu & Andhra
Praudesh. Large damages to crops and houses were also reported from these
States.




The seventh disturbance was a  depression which formed over the
southwest Bay of Bengal on the morning of 4 November and crossed north
Tamilnadu coast near Karaikal by midnight of same day. It caused
widespread rainfall with scattered heavy falls over south Tamilnadu on 5
November, The last system formed as depression over the southeast Arabian
Sea on 15 November. It initialy moved westward and then
west-south-westwards. The system intensified into a severe cyclonic storm with
a core of hurricane winds on the morning of 19 November und finally
crossed over north Somalia coast as a severe cyclonic storm on the morning
of 20 November. This is a unique case of a cyclone crossing north Somalia
coast.

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
the systems in the pre-monsoon (March- May), monsoon (June-September)
and post monsoon (October- December) seasons of this year were 2,2 and 4
respectively. Only one depression formed in the monsoon season against the
normal frequency of six per year.

Table 1B gives the duration of ¢ach type of cyclonic disturbuance
alongwith the duration of peak intensity, place and date of crossing the coast,
loss of lives, peak storm surge ete. Identification numbers are given to the
systems of cyclone intensity only in accordance with the para 2.3 of the
TCP-21. Table 2 to 9 give the best track position at 00,03,06,12 and 18 UTC
alongwith the other meteorological parameters for all the systems in the Bay
of Bengal and the Arabian Sea.

Detailed account of all the systems are given in the following
paragraphs. The tracks of these systems are shown in Fig 1. 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, two disturbances formed over the Bay
of Bengal one depression in the month of March and the other a severe
cyclonic storm towards the end of April. The formation of a4 depression in
the month of March 1994 occurred after o gap of 55 vears, the lust one was




observed in 1938. This is the second depression during the past 100 years in
March. The frequency of a depression or cyclonic storm during March in
the Bay of Bengal is 0.4% (5 out of 1231) which is second lowest frequency;
lowest being in the month of February. March is generally depression free
month for the Indian Seas.

Towards the end of April 1994 a severe cyclonic storm formed in the
Bay of Bengal and moved initially northward and then recurved
north-eastward towards Bangladesh/Myanmar coast by the evening of 2nd May
1994, Though cyclone crossing Bangladesh coast even in April or beginning
of May is not unusual but these are low probability event.

2.1.1 Bay of Bengal Depression (21-24 March 1994)

A well marked low pressure arca formed over the southeast Bay of
Bengal at 0300 UTC of 21 March 1994 with estimated center near 8.0 deg.N
and 92,0 deg.E. By the same evening some organization of clouds as seen in
the satellite picture indicated the formation of a depression and its intensity
at that time was estimated as T-1.5 on Dvorak’s scale with center near lat,
9.5 deg.N and long. 91.0 deg.E. The depression moved almost in a northerly
direction without any intensification and by the evening of 24 March,
weakened into a low pressure over the east central Bay of Bengal. This
system sustained itself for 72 hours without any intensity change and did not
affect any coastal area as it weakened over the sea.

2.1.2 Bay of Bengal Severe Cyclonic Storm with a core of
Hurricane Winds from 29 April-2 May 1994
(BOB 9401 0429)

2.1.2.1 Life history of the cyclone -

The INSAT-2B imagery ol 00 UTC of 28 April 94, indicated an
intense organised convective cloud cluster over the Andman Sea and
adjoining southeast Bay ol Beogal suggesting a broad scale low level
circulation. Subsequently, from 0900 UTC satellite cloud imagery (Fig. 3)
further development and better organisation of clouds could be seen and the
system was classified as low pressure area near Lat.7.5 deg.N/Long. 94.0
deg.E. By the morning (00 UTC) of 29 April, further organisation of cloud
system indicated the formation of a depression over the southeast Bay of
Bengal with its centre located near latitude 8.5 deg.N/long. 92.0 deg.E and at
0300 UTC near Lat. 9.0 deg.N/Long. 91.5 deg.E as a deep depression. It




wm

moved in & north-north- westerly direction and by 1200 UTC intensilied inta
a cyclonie storm near Lat. 100 deg.N/Long. 910 deg ki Continuing (o move in
a north-north-westerly direction with slow intensification, it was located at
0300 UTC of April 30 near Lat.11.0 deg.N/Long. 90.5 deg.E with estimated
central pressure 994 hPa. By the evening it recurved towards north and
acquired the intensity of a severe cyclonic storm with its centre near Lat
12.0 deg.N/Long. 90.5 deg.E at 1200 UTC with estimated central pressure of
988 hPa. It continued its northerly movement and intensified further into a
severe cyclonic storm with a core of hurricane winds by 0900 UTC of Ist
May 94 with its center at 1200 UTC near Lat. 16.0 deg.N/Long. 90.4 deg.E.
Thereafter the system recurved northeastward, with continuous intensification
and was located at 020300 UTC near Lat,19.0 deg.N/Long. and 91.4 deg.E.
By the mid-night (1700 UTC) of 2nd May, it crossed Bangladesh-Myanmar
Coast near Technaf. The system attained the peak intensity of T-6.0 on
Dvorak’s scale equivalent to the associated maximum sustained surface wind
of 115 kis (213 kmph) at 0700 UTC of 2 May and crossed the coast with
same intensity.

2.1.2.2 Monitoring and Tracking

As the cyclone was beyond the range of Cyclone Detection Radar
(CDRs) located over the east coast of India, it was tracked and monitored
continuously with the help of INSAT-2B cloud imageries and from st May
onward by the CDRs located at Cox’s Bazar (41992) and Khepupara (41984)
in Bangladesh,

Hourly INSAT-2B cloud imageries provided continuous indication
about the organisation of clouds, ongoing slow intensification of the system
into eyclonie storm. Curved convective cloud bands were clearly seen
developing and contracting around the center of the system. A well defined
system with center near Lat. 9.3 deg.N/Long 91.3 deg.E was observed in the
satellite cloud imagery of 0600 UTC of 29 April. Subsequently, the associated
bands became more tight and eye appeared in the central area ol the central
dense overcast (CDO) by the evening of 29 April. The system further
intensified and the features suggested the intensification to T-3.5 at 0300
UTC of 30 April. The associated CDO pattern continued to evolve and the
imagery of 0600 UTC of May 1 (Fig.d) showed the full development of an
eye. Warming of eye was noticed in the evening of May | and it continued
upto May 2.
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The radar observations recorded at Khepupara and Cox’s Bazar were
very useful in [fixing the center of the system on May 2. The radar track of
the cyclone is given in Fig. 5. The diameter of the eyve was reported as 30
km.

2.1.2.3 Movement

The system was initially located in the southwest sector of the upper
air anticyclone at 200 hPa and accordingly it moved in a north-westerly
direction under the influence of southeasterly flow in the upper levels. The
sub-tropical ridge line at 200 hPa passed along Lat.11.0 deg. N over the Bay
of Bengal on these days. Slowly the system moved into western portion of
the upper air anticyclone at 200 hPa and accordingly it recurved towards
north on May 1. The ridge line at this time shifted north and waus passing
along Lat. 12,0 deg.N over the Bay of Bengal. Gradually, the system came
under the influence of southwesterly flow at 200 hPa and ridge line also
moved northward upto Lat. 15.0 deg.N on 2 May. This pattern caused the
svstem 1o move in a north-north-casterly direction. Therefore, it appears that
the movement of this system wuas governed by the position of upper air
anticyclone at 200 hPa.

2.1.24 Meteorological Features and Weather Caused

2.1.24.1 Pressure

The cyclone attained a peak intensity of T 6.0 on Dvork’s scale at
0700 UTC of May 2. Considering the peripheral closed isobar of 1006 hPa,
the estimated lowest central pressure corresponding to the peak intensity
works out to be 940 hPa. The lowest pressure of 971.9 hPa was recorded by
the station Technal (41998) on 1200 UTC of May 2. As the system crossed
about 30 km north of Technaf the pressure gradient between Technaf and
center of the system was quite high, i.e., 1 hPa per km.

2.1.24.2 Winds

Although a good number ol ships™ observition were avaidable during
the life period of this cyclone, they were beyond the field of cyclone. As
such, no significant wind observations were available from the cyclone field.
However, when the cyclone approached the coast, Cox'Bazar (41992) reported
strong wind 023 deg/43 kt at 1200 UTC and 340/75 kt at 1500 UTC of May
2. AL 1800 UTC, station Kutubdia (41989) in Bangladesh reportzd strong




wind of NE/55 Kts. As per the available reports from Bangludesh
Meteorological Department(BMD) station Technaf (41998) recorded a
maximum wind of SE/1S0kt at 12 UTC of May 2. The wind speed appears to
be on a higher side in comparison to the estimated Maximum wind of 115
kt.

2.1.2.4.3  Rainfall

Based on the available rainfall reports received from Bangladesh, heavy
to very heavy rainfall occurred over southeastern parts of Bangladesh on 3
and 4 May, The chief amounts of rainfall recorded on May 3 are Technal-19
cm, Cox’s Bazar-18 cm.

2.1.2.4.4 Damages

On account of strong winds and torrential rains in the coastal areas of
southeast Bangladesh and adjoining parts of Myanmar, extensive damage to
the crops, houses, livestock and other property have been reported from
these areas. The loss of life was limited to 188 due to the timely and
adequate cyclone warnings issued by Bangladesh Met. Department. The
particulars of some other dumages, as per the reports available from BMD
are given below:

1. Affected people 4,160,000
2. Damaged houses 45,000
3. Loss of livestock 7,890
4. Loss of crop 21167 acres.

Reports on storm surge caused by the system in the region were not

readily availuble,

2.2 Southwest Monsoon (June-September)

During this period @ severe cyclonie storm formed over the Arvabim
sed on 5 June. Moving initially northwestward, it recurved to Oman couast and
weakened belore crossing the coast by ) June 1994 A sccond system
formed as depression in the Bay of Bengal on 17 August, 1994 und crossed
Orissa coast on the morming of next day.




2.2.1 Arabian sea severe cyclonic storm 5 - 9 June 1994
(ARB 9402 0605)

2.2.1.1 Life history of the cyclone

A well marked low pressure area formed off Maharashira-Goa coast at
1200 UTC of 5 June 94 near Lat.15.5 deg.N/Long. 73.0 deg.E. At this time
Goa recorded the lowest pressure of 991.4 hPa and southwesterly wind of 15
kt at 12 UTC of 5 June. It concentrated into a depression by 1800 UTC and
deep depression by 03 UTC of 6 June with centre near Lat.17.5 deg.
N/Long. 71.5 deg. E. At this time Ratnagiri reported westsouthwest wind of
40 k. By the same evening it intensified further into a cyclonic storm and
was located at 1200 UTC near Lat.18.0 deg.N/Long.70.5 deg. E.

By 7 June the cyclonic storm intensified into a severe cyclonic storm
with its centre at 0900 UTC near Lat.19.5 deg.N/Long. 64.5 deg.EE and at
1200 UTC near Lat. 19.5 deg.N/Long. 64.0 deg.E. Moving in a westerly
direction it weakened into a eyclonic storm and was centered ut 0300 UTC
of 8 June near Lat. 19.5 deg.N/Long. 61.5 deg.E. It weakened further into a
deep depression at 1200 UTC with its centre near Lat. 19.5 deg N/Long.61.0
deg.E. By 03 UTC of June 9, it became depression near Lat. 19.5
deg.N/Long. 59.5 deg. E and dissipated finally near Oman coast by the
evening of June 9.

2.2.1.2 Monitoring and Tracking

In the initial stage, when the system was in the depression stage off
south Maharashtra-Goa coast, the tracking was done with the help of
INSAT-2B cloud imageries, coastal radar, conventional coastal synoptic
observations and ship observations. At 0300 UTC of 6 June radar
observations from CDR Bombay showed scattered intense clouding in the
west and southwest sector Trom 27001800 deg. AL 0600 UITC spical bands were
observed at about 220 km westnorthwest of Bombay. As the ¢yclone moved
westward, away from the coast turther radin observations did not show any
organized spiral bands due to limitation on its range of detection. Only
broken convective clouds at a distunce of 100-200 km with little organisation
were seen. Some vital ship observations and ONGC Rig observations also
helped in tracking the system till 7 June. Therealter the system was
monitored mainly with the help of INSAT-2B cloud imageries.
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2.2.1.3 Movement

This system formed over the Arabian Sea near 17 deg.N during the
onset phase of the southwest monsoon. At this time the wind flow at higher
levels over this area is normally from easterly direction and the ridge line at
200 hPa passes roughly along 25 deg.N. The movement of this cyclone was
influenced by the upper level casterlies at 300 and 200 hPa. Since, at this
stage the system was embedded in deep easterlies prevailing in the southern
portion of the sub-tropical anticyclone between 300-200 hPa, it changed its
course from northwesterly to westerly direction.

2.2.1.4 Metcorological Features and Weather Caused

2.2.1.4.1 Wind

The system attained its peak intensity of T-3.5 on Dvorak’s scale at
0900 UTC of 7 June when it was centered near Lat.19.5 deg.N/Long.64.5
deg.E. The associated estimated maximum sustained surface wind for this
intensity is 55 kt (102 kmph). Ships' observations in the periphery of the
system reported southeasterly 1o easterly winds of 25 to 35 Kis.

2.2.1.4.2 Pressure

The lowest central pressure corresponding 1o the peak intensity T-3.5
at 0900 UTC of June 7 was estimated as 980 hPa considering the pressure
drop corresponding to highest T-No. and the value of outer closed isobar of
the cyclone.

2.2.1.4.3 Rainfall

Under the influence of this cyclone, the southwest monsoon
strengthened along the west coast of India. Heavy to very heavy falls were
recorded by several stations in coastal Karnataka and southrn parts of
Konkan & Gou.

22144 Damages

The system formed at the leading edge of the southwest monsoon
current of the Arabian Sea resulting in increased rainfall activity along the
western ghats. As the cyclone moved, subsequently futher away from the
Indian coast, it did not cause any damage. However, under its influence
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squally winds of the order 50-60 kmph were reported along and off
Maharashtra and Gujrat coast, during 6 to 8 June.

2.2.2 Bay of Bengal deep-depression. 17-21 August 94

A depression formed over the north west Bay of Bengal at 0300 UTC
of 17 August near Lat.20.5 deg.N/Long.88.5 deg.E (close to Sandheads). It
intensified into a deep-depression by the same evening and was located close
to Orissa coast at 1200 UTC near Lat20.5 deg.N/Long.87.5 deg.E. Moving in
4 westerly direction, it crossed Orissa coast near Chandbali in the early
morning of 18 August and weakened into a depression over Orissa by the
sume morning. Maintaining its intensity, the depression moved in a
westnorthwesterly direction till the afternoon of August, 20 when it was
located near Jodhpur (42339) in Rajasthan. Thereafter, it weakened gradually
over southern parts of Pakistan,

The disturbance formed in situ over the north Bay of Bengal on 17
August. Satellite imageries of 0300 UTC and 1200 UTC of 17 August showed
dense curved clouds off Orissa coast. The clouds were mainly in the southern
sector of the system.

Under the influence of this depression, southwest monsoon
strengthened along the west coast and central parts of India. Widespread
rainfall with isolated heavy to very heavy falls occurred over western ghats
and central India.

2.3 Post-monsoon Season (Oct-Dec)

During this season, two systems formed over the Bay of Bengal in
October and one each formed in the Bay of Bengal and Arabian sea in
November. A deep depression formed over west central Bay of Bengal during
the first week of October and crossed south Andhra Pradesh coast.
Thereafter it recurved towards northeast and weakened gradually. The second
system formed over the Bay ol Bengal towards the end ol October and
intensified into severe cyclonic storm, It crossed Tamilnadu coust on October
31 The third system formed as depression over the Bay ol Bengal during the
first week of November and crossed Tamilnadu Coast near 'Karaikal’. "The
fourth one formed in the Arabian sea during the middle of November and
crossed north Somalia coast as severe cyclonic storm on November 20,
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2.3.1 Deep Depression (4-7 Oct. 1994)

A well marked low pressure area formed over west central Bay of
Bengal on the morning of 4 October and concentrated into a depression by
the same evening. It intensified into a deep depression by 1800 UTC with
center near Lat 16.0 deg.N/Long 81.5 deg.E (about 100 km ESE ol
Machilipatnam). Moving in a west-north-westerly direction it crossed south
Andhra Pradesh coast near Machilipatnam in the morning (around 0200
UTC) of § October. At 0300 UTC, it was located inland near Lat 16.5 deg.
N/Long 80.5 deg. E. Moving northwestward, it weakened into a depression
and by the morning of 6 October and recurved first towards north and then
towards northeast. Its position at 1200 UTC of 6 October was close 1o
Nizamabad and at 0300 UTC of 7 October near Adilabad. Thereafter, it
weakened into a well marked low near Gondia (Lat.21.7 deg.N/Long.80.2
deg.E) in Vidarbha region of Madhya Pradesh. Later moving in a
northeasterly direction it finally di&\ip::iﬂl over northeast India by October
10.

The system acquired the maximum intensity of T-2.0 on the Dvork’s
scale on the evening of 4 October and crossed Andhra Pradesh coast by the
morning of 5§ October without any further intensification, It had a narrow
core of 3 degree in diameter.

2.3.1.1 Meteorological features

As the system was well within the range of cyclone detection Radar wt
Machilipatnam, three hourly observations were taken from 1800 UTC of 3
Oct to 0300 UTC of 5 October and hourly observations therealter upta 0900
UTC of 5§ October. Though the spiral bands were first seen in the radar
observation of 0300 UTC of 5§ October, the center of the system could be
fixed (low confidence) only from (400 UTC to 06000 UTC of October 5. It
had comma type open eye at 0600 UTC of 5 October as seen by radar
(Fig.6). Since the system moved inland by 0300 UTC of 5 October, part of
the eyewall was discernable. It appears that the system was in developing
phase, but due to its proximity to the land, it could not attain the stage ol a
cyclone.,

Gale winds speed reaching 39 kt were recorded at Machilipatnam and
40 kt at Gannavaram at 0500 UTC of 5 October. However, these winds
speed were for a very short duration. The 24 hour pressure change 12.1 hPa
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and 14.7 hPa were recorded at 0000 UTe of 5 October at Machilipatnam and
Gannavaram (in Andhra Pradesh) respectively. The important feature of this
deep depression is its rapid intensification near the coust,

During its movement towasrds Assam after lundfall this disturbance
caused widespread rain with scattered heavy to very heavy rain over north
Familnadu, Andhra Pradesh, Orissa, Gangetic West Beongal and north eastern
states between 5-10 October. Squally surface winds of the order of 30 ki
gusting to 40 kt prevailed along and off coastal Andhra Pradesh from the
evening of 4 to the morning of 5 October. The reported number of deaths
due to floods caused by heavy rain was 38, severe damages to the crops and
houses were also reported from south Andhra Pradesh,

2.3.2  Bay of Bengal Severe cyclonic storm 29-31 October 1994
(BOB 9403 1029)

The first cyclone of the post monsoon season formed over the
southwest Bay of Bengal on 29 October and crossed north Tamilnadu coust
by the morning of 31 October. The significant feature of the system is that
the eye of the cyclone passed through the city of Madras (43279).

2.3.2.1  Lile history of the cyclone

A low pressure area formed over the southwest Bay of Bengal on the
evening of 28 October 1994, It concentrated into a depression by the next
morning and was located at 0300 UTC of 29 October near Lat.Y.5
deg.N/Long.85.0 deg.E. Later in the evening (1200 UTC), it intensified into a
deep depression with center near Lat.10.5 deg.N/Long.84.5 deg.E. Moving in
a north-westerly direction, it intensified further into a cyclonic storm at 0300
UTC of 30 October with its centre near Lat.12.0 deg.N/Long.82.0 deg.E,
Thereafter it moved slowly in o north-westerly direction and furthes
imtensified into a severe cyclonic storm. Hs position at 1200 UTC of 30
October was fixed near Lat 123 deg N/Long 810 dey b2 with the help ol
cyclone detection radar observation at Madras. It crossed north ‘Tamilnadu
coast near Madras between 0100 and 0200 UTC of 31 October 1994, At
0300 UTC it was centered near Lat.13.2 deg.N/Long.80.0 deg.E as severe
evclonic storm. Continuing to move in a north-westerly direction after landfall
it weakened into a cyclonic storm and was located at 0600 UTC near
Firupathi. Later in the evening (1200 UTC), it weakened into a deep
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depression with center near Lat. 14.0 deg.N/Long. 78.5 deg.E. Moving further
in a north-westerly direction, it weakened into a  low pressure area over
south Andhra Pradesh by the morning of | November.

2.3.2.2 Monitoring and Tracking

The system was kept under constant surveillance of coastal radars at
Madras and Karaikal from its genesis on 29 October to its dissipation over
south Andhra Pradesh on November 1. The system was tracked with the help
of conventional synoptic observations, hourly special observations, cyclone
detection radars (CDRs) and satellites. CDR Madras and Karaikal recorded
important characteristics of the system such as structure of spiral bands,
position and shape of the eye elc,

Observations of CDR Madras indicated well defined spiral band from
0500 UTC of October 30 onward. Formation of well defined eye was noted
in the observation of 1300 UTC of October 30 (Fig. 7a). The centres of the
cyclone were fixed with a fair confidence and accuracy. The radar fixes of
the eye of the cyclone at 2300 UTC of 30 October (Fig. 7h), 00K UTC and
0100 UTC of 31 October clearly indicated that the system passed over the
city of Madras. CDR Madras reported eye of the system upto 0550 UTC,

2.3.2.3 Movement

The depression formed over southwest Bay of Bengal on 29 October
and was located about 400 km away from the Tamilnadu coast. The upper
level flow at 200 hPa indicated that the system was embedded in the
casterlies and was located in the southwest sector of the upper air
anticyclone. The system was steered west- north-westward by the upper air
flow. Later its movement changed to north-westerly direction as it came
under the influence of south westend edge of the upper tropospheric
anticyclone.

2.3.2.4 Meteorological Features and Weather Caused

2.3.2.4.1 Pressure

The peak intensity of the system was T-3.5 at 1200 UTC of 30
October when it was located about 100 km south-east of Madras. The
corresponding pressure drop is 16 hPa. Considering the values of outer closed
isobar, the central pressure was estimated as 988 hPa which is well supported
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by the lowest recorded pressure of 989.3 hPa at 2140 UTC of October 30 by
the Meenambakkam Observatory, Madras, as indicated in microbarogram of
October 30 (Fig. 8). The other characteristic feature of the pressure curve is
the small variation in the values of pressure between 2130 UTC o 2330
UTC. This supports that the eye of the system passed over Madras during
this period.

2.3.2.4.2 Wind

The maximum sustained surface wind corresponding to peak intensity
of T-3.5 is 55 Kkt. Madras Anemograph recorded the maximum sustained wind
of 80 km per hour (43 kt) between 2030 UTC and 2100 UTC of October
3. The associated peak gust during this period was 132 kmph from northerly
direction at 2050 UTC. During the passage of the eve, the calm winds were
recorded at Madras observatory between 2130 to 2330 UTC of October 30,
Thereafter between 2350 1o 0050 UTC, the maximum sustained winds of the
order 35 kt with peak wind speed of 49 kit (90 kmph) from south-westerly
direction were recorded. Also, the observatory at Tambaram near Madras
recorded a peak wind speed of 62.5 kt (116 kmph) from north-north-westerly
direction at 2115 UTC of October 3.

2.3.24.3 Rainfull :

The cyclone caused very heavy rainfall in north Tamilnadu and south
coastal Andhra Pradesh. Rainfall of the order of 10 e¢m to 36 cm were
recorded at several stations in the above region. The highest rainfall in 24
hours associated with this cyclone was 36 cm recorded at Gudluru in south
Andhra Pradesh on November 1. One of the flooded areas of south Andhra
Pradesh is shown in Fig9, Isohvetal maps of rainfall recorded on October 31
and November | are given in Fig. Hia) and 10(b).

2.3.2.4.4 Tidal wave

Post cyclone survey report estinates the occurrence of - tidal wiaves of
the order of 1 to 2 metres high along Tamilnadu- South Andhra Pradesh

coast. Tnundation due (o sei water was secn upto S ko

2.3.24.5  Damages

Due to torrential rains and gale winds 235 and 69 persons died in
Andhra Pradesh and Tamilnadu respectively. Widespread damages to crops,
house structures and roads were reported from these areas. The estimated
lotal loss was reported to be approximately Rs. 300 crores in Andhra Pradesh




and Rs. 61 crores in Tamilnadu, Timely and adequate preparedness and
mitigation measures taken by the civil administration authorities on the basis
of cyclone warnings issued by the India Metcorological Department,
restricted the loss of life and property to a minimum extent. A few damage
photographs are shown in Fig. Il

2.3.3 Bay of Bengal Depression 4-5 November 1994

A well marked low-pressure area formed over the south-west Bay of
Bengal at 0000 UTC of 4 November 1994 near Lat. 9.0 deg.N/Long. 84.0
deg.E. By 0300 UTC of same day it concentrated into a depression near Lat.
9.5 deg.N/long 83.5 deg.E. Moving in a north-westerly direction, it crossed
north Tamilnadu coast near Karaikal by the mid-night (1800 UTC) of the
same day and weakened into a low pressure area over north Tamilnadu by
the morning of November S,

The depression formed very close to the coast and had a life period
of 18 hours only. Under its influence, widespread rainfall with scattered heavy
to very heavy falls occurred over Tamilnadu.

2.3.4 Arabian Sea Severe Cyclonic Storm with a core of
Hurricane Winds of 15-20 November, 1994 (ARB 9404 1116)

This is a unique case of cyclone in the history of cyclones during the
past 100 years when a cyclone formed in mid November over the South
Arabian sea intensified into a severe cyclonic storm with a core of hurricane
winds, moved in a west-south- westerly direction and crossed north Somalia
coast as a severe cyclonic storm.

2.34.1 Life history of the cyclone

A low pressure area formed over the southeast Arabian sea and
adjoining areas at 1800 UTC of 14 November, 1994 near Lat.10.0
deg N/Long.66.0 deg.E. Tt concentrated into a depression by the next day (15
Nov.) with its center at 0300 UTC near Lat. 9.0 deg.N/Long. 65.5 deg.E. This
position was lixed alter considering the ship observations in the held. ‘The
depression remained practically stationary upto 1200 UTC without any further
intensification, Thereafter it moved west-north-westward and intensified into
deep depression (T-2.0) with center at 0300 UTC of 16 November near Lat.
9.5 deg.N/Long. 64.0 deg.E. Later, the satellite imagery of 1030 UTC of
16 November (Fig.12) indicated further organisation with a curved band
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coiling almost in three quadrants around the centre. As such it was classified
as a cyclonie storm (T-2.5) at 1200 UTC of 16 November when its center
was near Lat 9.5 deg.N/Long 04.0 deg.E. Moving in a west-south-westerly
direction it was located at 0300 UTC of 17 November near Lat.9.0 deg.
N/Long.63.0 deg.E and at 1200 UTC of 18 November near Lat 8.0
deg.N/Long.57.0 deg.E. Thereafter, the storm remained stationary and
intensified continuously and attained the intensity of severe cyclonic storm at
1800 UTC and hurricane intensity at 0300 UTC of 19 November (Fig.13)
when it was centered near Lat 8.0 deg.N/Long, 54.0 deg.l:. Moving in a
westerly direction towards the coast of north Somalia, it weakened into
severe cyclonic storm by 1200 UTC with location near Lat 8.0
deg.N/Long.51.0 deg.E just before crossing the coust of north Somalia in the
early morning of November 20. The speed of the cyclone after 18 November
was about 14 kt which was unusual for the system moving along such a low
latitude (Table 1),

2.34.2 Monitoring and Tracking

As the system was far away from the Indian coast, it was tracked and
monitored mainly with the help of INSAT-2B cloud imageries and available
ship observations in the field.

2.34.3 Movement

The system formed over the southeast Arabian Sea near Lat. 9.0
deg.N/Long. 65.5 deg.E on 15 November and moved in west to
west-south-westerly direction. The system was located on the southern side of
upper tropospheric anticyclone. The distance between ridge line and center of
the system was about 400 km. The wind flow pattern in this region was from
cast to east-north-easterly direction, It intensified at a low latitude of 8.0
deg.N on 19 November and moved in a westerly direction under the steering
current from easterly direction at 200 hPa. The cyclone had fast movement in
the westely direction after 18 November,

2344 Meteorological Features and Weather Caused

2.3.44.1  Pressure

The system attained the peak intensity of T-4.0 on Dvork’s scale at
0300 UTC of 19 November. The central pressure of the cyclone, by
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considering the peripherial pressure at that time, was estimated to be Y84
hPa. .

2.3.4.4.2 Winds

The estimated maximum sustained surlface wind corresponding to the
highest intensity of T-4.0 is 65 kts or 120 kmph, The system weakened
slightly before crossing the coast. According the the press reports the city of
Basasso in north Somalia coast experienced winds of 104 kmph.

2.3.4.4.3 Rainfall

No rainfall report is available, but it appears from the Satellite
cloudiness that it might have caused significant rainfall in the northern parts
of Somalia.

2.3.4.4.3 Damages

As the system hit the sparsely populated region of north Somalia, the
death toll reported to be 30 only.

3. Dynamical aspects

3.1 Vertical shear

It is known that the development of a disturbance is favored when the
vertical wind shear is small over the disturbance, In order to see the
contribution of this parameter for the development of cyclonic disturbances in
the north Indian Ocean in 1994, vertical shear of the zonal winds between
200 and 850 hPa were computed in the case of each cyclone. Computations
were made by utilizing the winds at 850 and 200 hPa from the land stations
and 5 deg. LavLong grid point forecast winds available over the ocean areus
from the European Center for Medium Range Weather Forecast (ECMWIE),
UK.

The analysis of the vertical wind shear charts for the cyclones of 1994
shows the prevelance of minimum vertical wind shear over the area of
disturbance. The shear charts for the cases of Bay of Bengal Cyclones in
April and October 1994 are shown in Fig. 14(a) and 14(b) respectively.
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2 Track Prediction Models

Storm track prediction is made operationally by RSMC New Delhi by
utilising several models based on climatology, persistence and the combination
of climatology and persistence (CLIPER). These models were run for all the
cyclonic disturbances (depression onward). The track prediction was also
made based on Analogue Techniques. Such forecasts were made for cyclonic
disturbances of tropical storm intensity and above. Mean forecast position
errors on the basis of climatology, persistence and CLIPER models for
cyclones are given in Table 11. Mean forecast position errors for the cyclones
hased on Analogue are given in Table 12. The forecast skill relative to
CLIPER model for cyclones is given in Table 13.

The forecast skill relative to CLIPER model is expressed us percentage
und calculated by using the formula given below :

CLIPER (PE) - OM (PE)
FORECAST SKILL = X 100
CLIPER (PE)

CLIPER (PE) = Position errors based on CLIPER Model, OM (PE) =
Position errors based on other models such persistence, climatology, Analogue
el

The data reveals the following facts:
a. In general forecast errors were more with time.

b, The forecast positions based on CLIPER model were better than the
other models. Forecasts based on climatology were better in the case of
those systems which did not recurve.

c. This year, the forecast positions based on Analogue model were poor
in comparison to 1993 may be due to less number of analogues available for
the storms of 1994,

13 The Limited Area Forecast model of RSMC,
New Delhi.

The limited area forecast model adapted from Florida State University
U.S.A. is also being run by R.S.M.C. New Delhi on an experimental basis.
The details of the models are given in R.S.M.C. report of 1994,
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3.3.1. Results from Model for cyclones - 1994

The model could only be run for the two out of four cyclones of 1994
due to the non availability of necessary data input for the model. The first
one was the Bay of Bengal severe cyclonic storm with a core of hurricane
winds which formed on 29 April and crossed Bangladesh coast on 2 Muay.
The other cyclone was the Bay of Bengal severe cyclonic storm of 29 - 31
October which crossed Indian coast near Madras (Tamilnadu) on 31 October.

Initial and predicted vorticity fields of 850 hPa for the cyclone of
April - May 94 are given in Fig. 15(a) to (d) and Fig 16(a) to (d)
respectively. Similarly, Fig.17(a) and (b) and Fig.18(a) and (b) shows the
initial and predicted vorticity fields at 850 hPa for the cyclone of October 94,
850 hPa vorticity centre has been taken as the centre of cyclone for forecast.

The 24 hour forecast position errors on Ist, 2nd, 3rd and 4th day were
110, 120, 430 and 205 Kms respectively in the case of April - May cyclone.
In the case of October cyclone 24 hours forecast errors for Ist and 2nd day
were 60 and 220 Kms respectively. Results show slower than actual
movements with a poleward bias in many forecast. The forecast skill of this
model relative to CLIPER is -22 percent for the recurving cyclone of April
94 and +20 percent for the westward moving cyclone of October 94. Fig. 19
shows comparative forecast skill relative to CLIPER for all the models.

4. Dissemination of Warnings

Cyclone warnings were issued and disseminated to the general public,
central and state government officials and other user organizations in India
through high priority telegrams, T/P, Telephone and Telex. The electronic
and print media were also used extensively for this purpose. Particularly,
timely cyclone warnings issued 1o the public and the State governments of
Tamilnadu, and Andhra Pradesh in connection with the severe cyclone ol
21-31 October 1994 were helplul in o minimising the loss ol life and public
property to a great extent. Cyclone warnings in different local languages were
communicated directly by India Meteorological Department (IMD)’s Cyclone
Warning Centres to the affected coastal populations through the satellite
based communication system known as the Disaster Warning System (DWS),
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5. Cooperation among Panel Countries

As in the previous years, Tropical Cyclone advisories were issued by
the Regional Specialized Meteorological Center (RSMC) New Delhi to all
the member countries of WMO/ESCAP Panel on Tropical Cyclones during
the cyclone period at the six hourly interval. Besides this, Tropical Weather
Outlooks for the north Indian Ocean were issued daily at 0600 UTC as a
routine to the member countries of the Panel.

Cloud Motion Vectors based on 0000 UTC and 1200 UTC
observations are regularly disseminated over GTS for the area covering the
Bay of Bengal, the Arabian Sea and the Indian Ocean upto 30"S. 0000 UTC
IR full frame satellite picture is transmitied on Radio Facsimile for
international use.

Bangladesh Meteorological Department has provided some valuable
information, upper wind data and radar observations from the coastal cyclone
detection radars (CDR) in connection with the cyclone of 29 April to May 2,
1994 which were very useful in finalising the track and the intensity of the
system at the time of crossing the Bangladesh coast on May 2.

6. Concluding Remarks

The year of 1994 witnessed the formation of eight cyclonic
disturbances over north Indian Ocean. Out of which six formed in the Bay of
Bengal and two in the Arabian Sca. Like last year, 1994 also had
experienced below average cyclonic activity over the north Indian Ocean.
There was only one depression during the south-west monsoon season against
the normal frequency of 5 to 6.

Qut of the four cyclones, one in the Bay of Bengal (29-31 October)
crossed a mega city in India (Madras) on the cast coast which was a rare
event. Another cyclone which formed in the Arabian Sea intensified into a
severe cyclonic storm with a core of hurricane winds at a very low latitude
(along 8”N) and crossed Somalia coust as a severe cyclonic storm. There is
no case of cyclone crossing Somalia coast in the history of cyclones in the
North Indian Ocean.
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TABLE -9

Best track positions alongwith other parameters for Arabian Sea severe cyclonic storm
with a core of hurricane winds of 15-20 November, 1994, (ARB 9404 1115)

Date Time Centre T.No. Minimum Maximum  Oulermaost AP Diamcter

(UTC) L, Long, Surface Estimated  Closed (hPa) Size ol the
(ON) ("E) Pressare Sustained  Isobar{(hPa) Outermost

(hPa) Surlface Closed  Isobar

Wind(kis) ("lm.,\'lnng. |

Nov.

15 0000 10.0 66.0 LO 1006 15 1008 2 2x 2
(1300 9.0 65.5 1.5 10 25 100N 4 I %2
600 9.0 65.5 LS 1006 25 1010 4 I x2
1200 9.0 65.5 1.S 1000 25 1010 4 %2
1800 9.2 05.0 1.5 16 25 1010 4 3x2

Nov,

16 0000 9.5 64.5 .S 1006 25 1o 4 3x2
0300 9.5 64.0 2.0 1004 30 1010 O 3x2
060 9.5 064.0 2.0 1002 30 1008 6O 3 x~3
1200 9.5 04.0 2.5 1000 35 1008 8 Ix3
1800 9.5 64.0 25 998 40 1006 8 4x3

Nov.

17 0000 9.5 63.5 2.5 998 40 1006 3 4x3
(1300 9.0 63.0 25 YY8 40 1006 b 4x3
0600 9.0 62.0) 2.5 Y98 35 1006 8 4x3
1200 8.5 61.0 25 998 35 1006 8 4x3
1800 8.0 060.5 25 998 35 1NG 8 4x3

Nov,

1S 0000 8.0 60.0 2.5 998 410 1006 8 4 x 4
(3(0) 8.0 60.0 25 998 40 106 8 4 x4
0600 8.0 58.0 25 998 40) 1006 8 4 x4
1200 8.0 57.0 25 998 40 1006 8 4x4
1800 8.0 57.0 35 990 55 1006 16 Sx4

Nowv,

19 0000 8.0 54.5 35 99 55 1006 16 Sx4
0300 8.0 54.0 4.0 984 65 1006 22 5x4
0600 8.0 53.0 4.0 984 0HS 1006 22 S5x4
1200 80 510 35 990 55 1006 16 Sxd

¥ 1800 8.0 50.5 3.0 994 45 1006 12 4 x4

ov.

20 0000 8.0 S50.0 25 Y6 35 1004 b Ixd

0300 B0 495 - cverland: 35




(s1y up)

- S 91 €1 ¢l L €1 ¢ 0 - - paadg
- ST $E 0% ¢T ST ST ST ra 'l 01 ON'L | #661 13quas0N (Z-S1

(s1y up)

; : € - . - S L i 6 = paadg
- - - - - - 0z ¢¢ ¥ B 0'1 ON'L £661 12400 1€-67

(s1y up)

- - = v of S S 01 Ll 1 - - paadg
- - - = 07 0T ¢T $E $T ST <l 0t ON'L t661 Aunf 6-¢

(s1y up)

- - - 11 9 €1 Sl 6 9 S - paads
- - - 0'9 ¢¢ 5 ¢ NS 0 ST 01 ON L | #6601 AR z-udy 62
WOPA JO
pouay

0zl 801 96 8 T 09 8 9¢ T 4 0 | (anoy) swiy

F661 Ul SIUOPL) 31N Jo paads pue isuaju] AHNoY 71

01- 3719Vl




44110 -D

DUASIIG -g

AJojorew|) -y
L8F ¥ES 659 viE TFE €T 8TT €61 HE LIl 0Tl 08t €661 10§ desany
s9f 68S SOt lig SOy 9g€ ST 6LT OST tll 91 ST t661 10§ Adesday
&8+ 909 T6t SLE 6LF €8C 8LT 65¢ 10T LIT 981 £01 to61 “AON (T-S1
e €5€ o6f 091 6£T 99 SLI €¥T (Ll & 01 89 F661 "RO 16T
ol9 8IL 8C8 19¢ €9 169 88¢ Sst I8t I81 1+l 6£C P661 “unf 6 - ¢
ro€ 08¢ €F¢ 16T 8EL SOT 9Ll LST 981 69 0L T6 P61 AR Z-1dy 6T
> KL G 3 .V s A . U0PAY
noy 8¢ mnoy 9¢ moy 7 moy 71 [ea1dos |

SpPpow ¥A417) pue 2uAsisg ‘Slojojewn)) uo paseq
661 Ul BIS uBIqQRIY Y] pue [B3uag Jo Aeg Iyl ui
sauopLy (eardod) Joj si0a19 uomisod 15e33104

1T - 3749vL




- i€ €5T LTl - e €81 ITI €661 10} 0117 AFeiday
Sor e ST €1l £€9¢ . )¢ €1T TSL t661 10) toug u_mmz.é.
£8t CLE 8LT LI 0L9 0fs 0ze 8LT P61 "AON 0T - S1
e 091 SLI <8 NT 00¢ 0L2 £ £661"190 1€ - 6T
6.9 195 88¢ 181 00z <61 NI 08 E6617UNL § - €
o€ 16T 9L 69 0zt 0€2 LS1 SL Po61 AR T-1dy 6T

-8 M-9¢ 44T -zl 4-8¢ W-9¢ 4T gl

(ury) S10137 1SEINI0 Y
dddIrio ANDOTYNY

SUOPAY [eardou |

SPPO 15823404 YAJI'TD pue andojeuy uo paseq
P661 Ul BIS ueiqeay ay) pue [eduag Jo Seg ay) a0
SaUOPAY [eadod) [ENpIAIpUl Joj S10433 uonisod 1SEIII0 4

71 - d14avl




ISEIAI0) WO URYI JANAG ST 1SRIU0) YHJITD Y1 SARIpUI [[Iys 2aneSaN
IO UBYl J2013Q ST 1583230) (NO) [2POW 12410 SABIPUL [[I4S 211504

0L+L0- $0+ 0S- €2+ 01+ 90+ 80 pe- €20 L1- 91 long deraay
6~ v - SI- I€I- 61+ ST+ 8T+ T+ ST+ LT+ 6T- 65 +661"NON 0T - SI
LE- L8~ - 8- LII- 08+ 6§+ LT+ 0T+ €9~ 6t 68 9C- t661 190 1€ - 6T
IL+ pL+ €L+ 9S+ 1z- €6 Sz- e o0 00 B0+ T+ to61 UN[ 6 -
tr+ 1T+ 11+ 60° I+ 60~ 90~ ££- Iz 91-tt+ 10 v661 Aep Z-1dy 6z
Y8t 1Y9¢ J4pT Y] Y8F YOS 4T I4T| WYY IYOE YT Ug|

nToRUY SA WALITD ABojoeun) SA Y1)  Puasisizg sA sadip

SaU0pAY eardos )

P66 Ul BIS ueiquay 3yl puw [pduag jo Seg ayr up sauopss [eardony oj
AT 01 129dsa1 i PPOJY 4410 JO (%) (I1ys 15eIad04

£l - 19VL




FIGURES




Fig. I

=
=
3

Fig. 5:

Fig. 6:

Fig. 7(a):

Fig.7(b):

Fig. 8:

Fig. 9:

LIST OF FIGURES

Tracks of cyclonic disturbances over the North Indian Ocean
during 1994,

Locations ol the stations referred to in the report.

0900 UTC INSAT-2B visible imagery of 28 April, 1994,

0000 UTC INSAT-2B visible imagery of | May, 1994,

Radar track of Bay of Bengal severe cvelonic storm with a4 core of
hurricane winds based on the radar fixes by Cyclone Detection
Radars of Khepupara and Cox’s Bazar,

CDR Machilipatnam photograph of deep depression at 0600 UTC
of 5 October, 1994,

CDR Madras photograph of cyclone at 1300 UTC of 30 October,
1994,

CDR Madras photograph of evclone at 2300 LTC of 30 October,
1994,

Micro-barogram ol October 30, at Meenambakkam Obscrvitory,
Madras.

Photograph of flooded areas of south Andhra Pradesh during
Madras Cyclone.
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Fig.19: Forecast skill relative to CLIPER and other models
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Reservoirs tully rivers in spate

HEAVY RAINS
"CLAIM 27

From Our Bureau

Hyderabad, Oct 6: At le-
nst 27 peoaple werve killed
in the incessant raing
thint lnsled many parts
of the State, nccording
to information renching
the Stute headquariers
here on Thursday even-
ing. Nesiden, nix poople
dizd in two house collap-
ses in the city. Ofiicinl
veports, hovuever, put
the dendh roll through-
out the State, inchuding
the city, during the lust
three daya at 17,

Whila the usorgciod and Incoss-
Sl rnins hetoad 1o wol the parchiod
Londs and iled dowsd up reservoiin,
ioplso lefl balindg a Wall of death
Aandd destruction in many patts of iha
Slate, wheoh Wi Lage dyys ago was
reeling undar severo dooughil condic
hons,

The Additional Comunissioner
{Helief), Mr A Dhaskar Peasad, said
that five viulfran were washed
away In fanh tocda ot Kamalapu
tanin Cinddagah datrict oo Vedon-
sday, heoe persons, including two
women, died in the city, tive poople
wore hiled in Kur sol Cintriet and
four deaths wore copurted from
Krishnn diclrict,

Howavor, according 1o infcimnl-
ton reaching he s, base’ 3 Mo five
denthatrom Cus’ "np e b, aloil denthe

(ho cnldsnn survived, but five ware
divwmed. Theb buorbios v e ivcove
red and handed over fo thelr Gandy
muinbars

My Dhearar Prpuad soad two
minor eigatinn land s and he Kor.
0ol Camdadmpaly ganst brawtud oy
Sontaputtor i Kaneool dodoct nod
N0 tivoar watois cotarad sbout live
villages, Tha il srs were avecun-
od 1o @ cchio! vop

In Mascyal lown, walor untared
fow lying arens and poople were
shitiod 1o a relief camg tot up in a
shool A

Ho crop, escupl loe sug  ~ane ol
Vuyyswsin an Keotoar (iatise), wes
Wamaged, h sakd,

Comamunic cBong v e pdend
W Aome s of Ko ool e
Thute was no infon Hon oo the
damagn o ropm st proper ty zofar,
Dol rotiod saake troce wanlif be provi -
Cud b the viclims a3 wod whaa
Informeticn ‘vyaa rozaived,

1t anld e widnngunod 1 boa
Wiod « 1 o adnor drdgation Lanks,
rolvlosg wontor probfom ln diste'els
Wee inhbobnngu cod Cuddigeh,
Barring Mo daage e haoe il wey
substandiol and Teraeis <o vy
up shart e tion Ciops il they co
uld not inaha ol iy (o YRt

i at o abiled that the S!-Ls
Geawerie oot salepas fitn Yeraes tor
inpata for crepa ln nlno dighiicis o5
r=llal 90 Il e pa conlid ba ipisod
fos B pvend Lo ol =

By Pravinad sk six crest g oes of
the Seinariom profsct waro oo wl
and tweo Tl h cosoos of Soatar winy
rolonsed on Ihasel gowining -er
e welor levol coached dia 1ol
caparcity o % 1A,

vt wopodted i Kurnool dinteict, Thrmedn detationnstn pieg
five io Mahbebine aar, soven ie s wal o o et B Mia LS
Lo, two 0 Vie Mhapatinsm, Six werfor bl b Mg G T el
roople dod (n v hpuse «ollapses Pastt i e e O ET Ly
I Ao oy, w0 empamdg et Ot
Giving detulis ot the Couddapsh The . r sigply » ha by

Incidunt, M Prasad said cight chil
dron, whilo on their way 1o scheool
2 appoar for e oxaminations,
vote crossing the Penna river's
Pagaruvanka canal on a tullock ¢-
Al Howaver, when they ware hall
WAy, a sudden gush of waler scems
1 Rove wianbed e sway Thees o

citios, boo, covflinpe azulnbin e
ally £a the o 2'Clunand ot tha
Himayntovg o, Gunds; “onjlia
rold Sit,ur Wi e wiving fanvy
RN

10
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4 cyclone

MOGAL‘!SIIU At lcasl
30 people were killed and
hundreds mote injured in a
cyclons that whirled thro-
ugh northern Somalia for 19
hours, an official of the fac-
ton ‘contolling the arca
said on Sunday. Mr Yusuf
Omar Azioasi, linformation
Secretary of the Somali Sal-
vation ., Den ocratic ' Front,.
told journalists here that the
storm tore through Bosasso,

-a~city of 300.000 on:the

Gulf of Aden. The storm, ac-
oompamcd by winds speed-
ing at up'to. 104 kmph-hit

the coast from the Gulf on’

Saturday and “moved :into

- the -parsely-populated inter-

lor dc'Azihan said, «* # - 2
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Lie cycionls aterns which swept across The eyclone crossed ' const near the city
city and aelgabuirdig Oarlels o sround 7 aam, wila wind speeés touciing 100
leit 26 porsons dead — A5 M b o moved sooat G ¥« norti, it was likely
the Gicls — tv swve I i nortliveste: - divec’ =+ and wea-
devem """"'"'-“)' sl ae granduial, tise weather ofice said.
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thit 3064 persons iRk e hocage off thic ?, Gelri port wis tossea by
o X Chpbrctaicd Coue w.uda atd It man aground oear Thi-
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vills waee recaiven _,' e port fia at least (wo
oiher diillio g vessels, A fire broke st ut the
Wathoue ustncondincy cuemicals iy uncinimed
Vil cantnliess reactod widh wiates and lgnit-
o,
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HYDERABAD, Nov | (UND
— Al leasi <5 peaple were killed:
foday in e wake of a cyclonic
storra as heavy rain battered the
sgouthern  coasial  disiricts of
Andhies Pradesiy feaving a trail
ol destruction

T ny nine people — includ-
ing 12 women and 11 children
ceze drowned eardy today whe i
privite touriat bus fell ino @
rivulel  while  negotinting 2
_enuseway near Gudur in Nellorg
district

7 he bus [rom Palacole in West
Godavasi distilct was carrying @
*P3ersmoer matiags pudy o the
teanae fown of Tirurale

While M4 posser Were TCie
CHCG ve wede st “missing,
Nellore it police supesine
tenient SV, Ramuna Murthy
1o Uy N avers taunk eicphorie

o the wooining Pakasham

disiriel,  two  children and a
woman wase Kitled ncor Kame
dukus wmu n lmlldm" nnll.:p-

wed, iy ¢ their that

TWo otiers wate admiicd 0@

Basniid wil injurics :
= Rl uuunn\snuwr T.K

Dewan ol seosters nere that
the  Onpowsiiadras  natlonal
iup’:w‘n wils dm i s u wils
heavily Dicacied al @ pumier of
p.mL\
l(:\lNS CAl NCELLED:
X .:I authore
oday's

.tu
Nakinags- v s Circir
Express and ..)dsfﬂ‘)uu Madias
aapresy following ...Lc\sm'l
saing o Sontl Andies followisg
ihe cyclonic siorm which srom
twe Ve umn Coast ycs‘mui.n)

v AN Expuess traing which eft
.'v'u.in.n were punning fate by
@oout twa to six liours

L OMALZRAS: Tie ol the severe

lonic storm that battered the
‘{&y and other paits of Tamil

'

! Nadu yestepday rose o 20 wilh
four more deaths reported.

Official sources said a 40-year
old woinan and her 19 yearoid -
! pon were willed in a wall collapse
©ag Settabliram in Chengalpatiue

. MGR { Easy district last night




CONCRETE HOUSE IN ZAMMALAPALAM IN ANDHRA PRADESH (INDIA) SEVERELY DAMAGED
BY THE BAY OF BENGAL SEVERE CYCLONE OF 29-31 OCTOBER, 1694




