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Weather in India

HOT WEATHER SEASON (MARCH-MAY 1999)*

1. Introduction

Pre-monsoon thundershower activities were promi-
nent in most parts of the country in the month of May.
Season’s rainfall was excess (percentage departure from
normal rainfall is + 20% or more) in 15, normal
(percentage departure from normal rainfall is between
- 19% to + 19%) in 10, deficient (percentage departure
from normal rainfall is between - 20% to - 59%) in 9 and
scanty (percentage departure from normal rainfall is
between - 60% to - 99%) in 1 meteorological sub-
divisions. Season’s rainfall was excess in Orissa, Bihar
State, west Rajasthan, Saurashtra & Kutch, Konkan &
Goa , Marathwada, Vidarbha, Telangana, Rayalaseema,
Karnataka, Kerala and Lakshadweep; normal in Andaman
& Nicobar Islands, Arunachal Pradesh, Assam &
Meghalaya, Nagaland, Manipur, Mizoram & Tripura,
West Bengal & Sikkim, east Uttar Pradesh, Haryana,
coastal Andhra Pradesh and Tamilnadu; deficient in Hills
of west Uttar Pradesh, Punjab, Himachal Pradesh, Jammu
& Kashmir, east Rajasthan, Madhya Pradesh, Gujarat
region and Madhya Maharashtra and scanty in plains of
west Uttar Pradesh.

Actual rainfall and its departure for each month and
season as a whole are given in Table 1 and sub-divisional
rainfall departures for the season March-May are shown in
Fig. 1.

2. Chief features
(i) Very severe cyclonic storm over the Arabian

sea (16-22 May 1999).

(i) Very good pre-monsoon rainfall activity over
most parts of the country in the month of May.

(iii)y Heat wave conditions prevailed over many
parts of the country.

(iv) Early onset of southwest monsoon over Kerala
on 25 May 1999 as against normal date of 1
June.

1
T IGURES INOINDICATE RAINFALL
....... R ARTURE NORMAL(

Normal +19% to-19°%
Deficient -20% 10-59%

Fig. 1. Sub-divisionwise seasonal rainfall departure ( %) for the
period March-May 1999

3. Monthly features
3.1. March
3.1.1. Weather and associated synoptic features

Details of weather system formed during the month
are given in Table 2.

Rain or snow occurred on either at most places (75%
or more stations from the meteorological sub-divisions
reporting rainfall more than 2.5 mms) or at many places
(rainfall occurred over 51% to 75% stations from the
meteorological sub-divisions; each station reporting
rainfall at least 2.5mms) on 4 days in Jammu & Kashmir
and on 2 days in Himachal Pradesh. Rain or
thundershowers also occurred  either at most places or at
many places on 1 to 2 days in Arunachal Pradesh, Assam
& Meghalaya, Nagaland, Manipur, Mizoram & Tripura
and Sub-Himalayan West Bengal & Sikkim. Rain or
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TABLE 1
Monthly and seasonal rainfall (mm) for each month and season
(March-May 1999)
S. Meteorological March April May Season

No.  sub-division
Actual Normal Dep. Actual Normal Dep. Actual Normal Dep. Actual Normal Dep.
(mm) (mm) (%) (mm) (mm) (%) (mm) (mm) (%) (mm) (mm) (%)

I. A. & N. Islands 26 40 -36 293 89 231 267 n -29 585 506 16
2, Arunachal Pradesh 25 105 -16 200 212 -6 394 328 20 619 645 -4
3. Assam & Meghalaya 39 90 -56 174 213 -18 435 423 3 648 726 -11
4. Naga., Mani., Mizo. & Tripura 38 74 -48 17 141 -88 346 241 43 401 455 -12
5. SHWB & Sikkim 7 52 -86 138 109 26 291 276 6 436 437 0
6. Gangetic West Bengal 1 27 -96 11 44 -76 197 105 88 208 176 18
g Orissa 1 24 96 3 33 91 154 64 142 158 120 32
8. Bihar Plateau 0 18 -99 | 21 96 110 52 113 111 91 23
9. Bihar Plains 0 1 -100 4 14 -72 9% 44 105 94 69 36
10. East U.P. 0 9 -100 0 -98 28 16 72 28 32 -12
11 Plains of West U.P. 0 13 98 0 -100 10 11 -10 10 31 -66
12.  Hills of West U.P. 3 60 95 3 34 91 59 56 5 64 150 -57
13. Haryana | 14 -93 0 7 -100 29 12 143 30 32 -1
14. Punjab 6 26 -78 0 1 -100 s 13 161 41 51 -20
15. Himachal Pradesh 24 31 -70 2 44 -96 102 48 113 128 171 -26
16. Jammu & Kashmir 75 136 -45 16 97 -83 37 66 -44 129 299 -57
17. West Rajasthan 1 5 -84 0 2 -100 36 8 374 37 15 148
18. East Rajashtan 0 5 -100 0 -100 9 92 -3 9 16 -48
19. West Madhya Pradesh 0 7 -100 0 -99 11 9 31 11 19 -41
20. East Madhya Pradesh 0 18 -100 0 14 -100 34 15 123 34 46 -27
21. Gujarat Region 0 2 -100 0 1 -100 8 7 8 8 11 -24
22. Sauarashtra & Kutch 0 4 -100 0 1 -100 39 -4 891 39 9 345
23. Konkan & Goa 0 0 -100 0 5 -100 109 42 157 109 48 127
24. Madhya Maharashtra 0 4 -100 0 12 -100 28 29 -5 28 45 -39
25. Marathwada 0 7 -100 0 10 -100 46 20 133 46 36 26
26. Vidarbha 0 14 -99 0 12 -100 46 13 258 46 39 20
27. Coastal A. P. 0 12 98 4 25 -85 79 57 40 83 94 -11
28. Telangana 2 11 -82 1 19 96 74 26 187 77 56 37
29. Rayalaseema 0 6 -98 7 20 -64 90 52 74 98 78 25
30. Tamil Nadu 1 20 97 55 49 12 56 69 -18 112 136 -17
31. Coastal Karnataka 2 5 -61 6 33 -81 453 152 199 461 189 143
32. N. I. Karnataka 1 6 -83 7 27 -13 115 53 118 124 87 43
33. S. L. Kammataka 2 8 -69 55 45 23 156 102 53 214 154 38
34, Kerala 22 40 S 124 113 9 471 263 79 617 417 48
35. Lakshadweep 18 8 132 21 35 -41 417 141 196 456 184 148
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thundershowers also occurred either at a few places
(rainfall occurred over 26% to 49% stations from the
meteorological sub-divisions; each station reporting
rainfall at least 2.5mms) or at isolated places (rainfall
occurred over less than 25% stations from the
meteorological sub-divisions; each station reporting
rainfall at least 2.5mms) on many days in Kerala and on
few days in northeast, northwest and peninsular India.
Heavy rain (rainfall amount more than 6.5c¢cms and less
than 12.5cms over one or two stations in the sub-division)
has occurred on 1 day in Assam & Meghalaya.

3.1.2. Month's rainfall

Month’s rainfall was excess in 1; deficient in 5 and
scanty in 19 meteorological sub-divisions. There was no
rain in 10 meteorological sub-divisions. Rainfall was
excess in Lakshadweep and deficient in Andaman &
Nicobar Islands, Assam & Meghalaya, Nagaland,
Manipur, Mizoram & Tripura, Jammu & Kashmir and
Kerala and scanty in Arunachal Pradesh, West Bengal &
Sikkim, Orissa, Bihar Plateau, west Uttar Pradesh,
Haryana, Punjab, Himachal Pradesh, west Rajasthan,
Vidarbha, Andhra Pradesh, Tamilnadu and Karnataka.
There was no rain in Bihar Plains, east Uttar Pradesh, east
Rajasthan, Madhya Pradesh, Gujrat State, Konkan & Goa,
Madhya Maharashtra and Marathwada. Principal amounts
of rainfall are given in Table 5.

3.1.3. Temperature

Severe heat wave conditions (departure from normal
is +5°C or more for the regions where the normal
maximum temperature is more than 40°C and departure
from normal is +7°C or more for the regions where the
normal maximum temperature is 40°C or less) prevailed
on 1 to 4 days in Assam & Meghalaya, Bihar Plateau, hills
of west Uttar Pradesh, Kashmir and Rajasthan and in
some parts of Orissa. Day temperatures were appreciably
(departure from normal is +3°C to +4°C for the regions
where the normal maximum temperature is 40°C or less)
to markedly (departure from normal is +5°C to +6°C for
the regions where the normal maximum temperature is
40°C or less) above normal on most of the days in
Arunachal Pradesh and hills of west Uttar Pradesh; on
many days in Assam & Meghalaya, Nagaland, Manipur,
Mizoram & Tripura, West Bengal & Sikkim, Bihar, plains
of west Uttar Pradesh, Haryana, Himachal Pradesh,
Rajasthan, Madhya Pradesh, Saurashtra & Kutch and
Vidarbha and on few days over rest of the country.
Month's highest temperature of 44°C was recorded at
Dholpur in Rajasthan on 31 march.

Night temperature were appreciably (departure from
normal minimum temperature is in between -3°C to -4°C)

to markedly (departure from normal minimum
temperature is in between -5°C to -6°C) below normal on
8 days in Punjab; on 3 to 5 days in Nagaland, Manipur,
Mizoram & Tripura, Bihar Plains, plains of west Uttar
Pradesh, Jammu, Gujrat Region, Konkan & Goa,
Marathwada and Tamilnadu and on 1 to 2 days in
Arunachal Pradesh, Sub-Himalayan West Bengal &
Sikkim, east Uttar Pradesh, Himachal Pradesh, west
Rajasthan, west Madhya Pradesh, Saurashtra & Kutch and
Madhya Maharashtra.

3.1.4. Disastrous weather events and damages

According to press reports, 7 people died in Orissa
due to heat wave. Due to lightning, 14 people died in
Kerala and there was damage to crops and electric lines.

32, April
3.2.1. Weather and associated synoptic features

Details of weather systems formed during the month
are given in Table 3.

Rain or thundershowers have occurred either at most
places or at many places on 13 days in Andaman &
Nicobar Islands; on 5 to 9 days in Arunachal Pradesh,
Assam & Meghalaya and Sub-Himalayan West Bengal &
Sikkim and on 1 to 2 days in Nagaland, Manipur,
Mizoram & Tripura, Tamilnadu, south interior Karnataka
and Kerala. Rain or thundershowers have also occurred
either at few places or at isolated places on most of the
days in Tamilnadu and Kerala; on many days in Andaman
& Nicobar Islands, Assam & Meghalaya, Nagaland,
Manipur, Mizoram & Tripura, Sub-Himalayan West
Bengal & Sikkim, Orissa and south interior Karnataka and
on few days over the rest of the country outside plains of
west Uttar Pradesh, Haryana, Punjab, Rajasthan, Madhya
Pradesh, Gujrat State and Maharashtra & Goa States.
Heavy to very heavy rainfall (rainfall amount more than
12.5cms over one or two stations in the sub-divisions)
occurred on 4 days in Andaman & Nicobar Islands and
Kerala and on 1 to 2 days in Arunachal Pradesh, Assam &
Meghalaya, Sub-Himalayan West Bengal & Sikkim and
Tamilnadu.

3.2.2. Month'’s rainfall

Rainfall was excess in 3, normal in 4, deficient in 1
and scanty in 15 meteorological sub-divisions. There was
no rain in the remaining 12 meteorological sub-divisions.

Rainfall was excess in Andaman & Nicobar Islands,
Sub-Himalayan West Bengal & Sikkim and south interior
Karnataka; normal in Arunachal Pradesh, Assam &
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Meghalaya, Tamilnadu and Kerala and deficient in
Lakshadweep. It was scanty over Nagaland, Manipur,
Mizoram & Tripura, Gangetic West Bengal, Orissa, Bihar,
east Uttar Pradesh, hills of west Uttar Pradesh, Himachal
Pradesh, Jammu & Kashmir, west Madhya Pradesh,
Andhra Pradesh and coastal & north interior Karnataka.
There was no rain over plains of west Uttar Pradesh,
Haryana, Punjab, Rajasthan east Madhya Pradesh, Gujarat
State, Maharashtra & Goa States. The principal amounts
of rainfall (cm) are given in Table 5.

3.2.3. Temperature

Severe heat wave conditions prevailed on 1 to 4 days
in Arunachal Pradesh, Assam & Meghalaya, Jammu and
Rajasthan and heat wave conditions (temperature from
normal is +3°C to +4°C more for the regions where the
normal maximum temperature is more than 40°C) also
prevailed on 1 to 2 days in West Bengal, interior Orissa,
Bihar, plains of west Uttar Pradesh, Gujarat State, west
Madhya Pradesh, Vidarbha and Andhra Pradesh. Day
temperatures were exceptionally high, some times
between +7°C and +12°C above normal on 11 to 13 days
in hills of west Uttar Pradesh and Kashmir. Day
temperatures were appreciably to markedly above normal
on many days in many parts of the country outside
northeast India, Konkan & Goa, Madhya Maharashtra,
coastal Andhra Pradesh, Tamilnadu, Kerala and
Karnataka. Month’s highest temperature of 47.8°C was
recorded at Hissar in Haryana on 30 April.

3.2.4. Disastrous weather events and damages

Heat wave which was at times severe took a toll of
118 lives in the country (50 in Bihar, 38 in Orissa, 13 in
Andhra Pradesh, 8 in West Bengal, 5 in Gujarat, 2in
Vidarbha and 2 in Madhya Pradesh). Hailstorm and
lightning took a toll of 11 lives (6 in Tamilnadu and 5 in
Kerala) and caused wide spread damage to standing crops
estimating a loss of more than 10 crores of rupees in
Karnataka and Kerala. Severe drought in northeast India
also caused damage to Rabi and paddy crops. Due to
norwesters, 4 people died in Assam.

33, May

Details of weather systems formed during the month
are given in Table 4.

3.3.1. Very severe cyclonic storm (16-22 May1999)

A well-marked low pressure area formed over
Lakshdweep area and adjoining Karnataka-north Kerala
coast on 16. It concentrated into a “deep depression” and
lay centred at 1200 UTC Of 16 near Lat. 12.5° N/Long.

72.0° E, about 300 kms westsouthwest of Mangalore. It
further intensified into a cyclonic storm with estimated
central pressure of 998 hPa and lay centred at 0300 UTC
of 17 near Lat. 14.5° N/Long. 70.5° E, about 350 kms
westsouthwest of Panjim. It moved in a northwesterly
direction and intensified into a severe cyclonic storm and
lay centred at 1200 UTC of 17 near Lat. 15.0° N/ Long.
69.5° E, about 670 kms southsouthwest of Veraval. It
further moved in a northnorthwesterly direction and
intensified into a very severe cyclonic storm with
estimated central pressure of 976 hPa and was centred at
0300 UTC of 18 near Lat. 17.0° N/Long. 68.0° E, about
500 kms southwest of Veraval. It then moved in a
northerly direction and at 1200 UTC of 18, it lay near Lat.
18.5° N/Long. 68.0° E, about 360 kms southwest of
Veraval. It continued to move in a northerly direction and
at 0300 UTC of 19, it lay near Lat.21.0°N/Long.68.0°E,
about 190 kms southwest of Okha and at 1200 UTC of 19,
near Lat. 21.5°N/Long. 68.0°E, about 150 kms southwest
of Okha. It crossed Pakistan coast close to international
border in the afternoon of 20. It recurved towards
northeast after crossing coast, weakened slowly and
entered India in west Rajasthan as a deep depression on
20. It further weakened into a depression and into a well
marked low pressure area over northwest Rajasthan and
neighbourhood on 23. The track of very severe cyclonic
storm is given in Fig.2.

Maximum intensity reported by INSAT cloud
imagery was T 5.5 (102 kts) from 1200 UTC of 18 to
0000 UTC of 20. The “eye” was clearly seen. The lowest
estimated central pressure was 946 hPa at 0000 UTC of
20. From the available reports the storm surge upto 2.5
mtrs. Above the normal astronomical tide was
experienced over various ports along Saurashtra coast at
the time of storm crossing the coast.

Widespread heavy rain occurred in Konkan and
Guyjrat coast from 18 to 20 May. Heavy to very heavy rain
also occurred over Saurashtra & Kutch, Konkan & Goa
and west Rajasthan on 21 and 22.

According to press reports, 453 persons lost their
lives in Saurashtra Region. Out of 835 boats out in sea,
755 boats returned and 80 boats were missing, while
another 35 boats were found totally damaged. As per the
damage report published in the newspapers, total death of
human life in Kutch coast is about 450. 2600 huts, 631
Pukka house and 627 Kutcha houses were completely
damaged causing the total loss of Rs. 100 crores.

3.3.2. Weather and associated synoptic features
Southwest monsoon was vigorous on 2 days in

Gangetic West Bengal and on 1 day in Nagaland,
Manipur, Mizoram & Tripura and was active on 5 days in
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Fig. 2. Track of very severe cyclonic storm (March to May 1999)

Kerala and on 1 to 2 days in Assam & Meghalaya, Sub-
Himalayan West Bengal & Sikkim and Orissa. Heavy to
very heavy rainfall have also occurred on 8 to 11 days in
Assam & Meghalaya, coastal Karnataka and Kerala; on 4
to 6 days in Arunachal Pradesh, Sub-Himalayan West
Bengal & Sikkim and south interior Karnataka and on 1 to
3 days in Andaman & Nicobar Islands, Nagaland,
Manipur, Mizoram & Tripura, Gangetic, West Bengal,
Orissa, Bihar Plains, Punjab, Himachal Pradesh, west
Rajasthan, Saurashtra & Kutch, Konkan & Goa,
Tamilnadu, north interior Karnataka and Lakshadweep.

3.3.3. Advance of southwest monsoon

The southwest monsoon advanced over Andaman
Sea and adjoining parts of southeast Bay of Bengal on 20
May. It further advanced into some parts of Commorin
area and most parts of Bay of Bengal on 24. The
southwest monsoon set in over Kerala on 25 May, one
week in advance against its normal date. On the same day,
it set in over some parts of south Arabian Sea, Maldives
and Commorin area, parts of Tamilnadu and some more

parts of Bay of Bengal. On 26, it further advanced into
rest of Arabian Sea, parts of coastal and interior Karnataka
and parts of northeastern states.

3.3.4. Month’s rainfall

Rainfall during May was excess in 25, normal in 8
and deficient in 2 meteorological sub-divisions. The
principal amounts of rainfall are given in Table 5.

Rainfall was excess in Arunachal Pradesh, Nagaland,
Manipur, Mizoram & Tripura, Gangetic West Bengal,
Orissa, Bihar, east Uttar Pradesh, Haryana, Punjab,
Himachal Pradesh, west Rajasthan, Madhya Pradesh,
Saurashtra & Kutch, Konkan & Goa, Marathwada,
Vidarbha, Andhra Pradesh, Karnataka, Kerala and

Lakshadweep; normal in Assam & Meghalaya, Sub-
Himalayan West Bengal & Sikkim, west Uttar Pradesh,
east Rajasthan, Gujarat region, Madhya Maharashtra and
Tamilnadu and deficient in Andaman & Nicobar Islands
and Jammu & Kashmir.
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3.3.5. Temperature

Severe heat wave conditions prevailed on 1 day in
Arunachal Pradesh. Heat wave conditions also prevailed
on 4 to 5 days in plains of west Uttar Pradesh, and
Vidarbha and on 1 to 2 days in Jammu, Rajasthan and
Marathwada. Day temperatures were appreciably to
markedly above normal in north and central India and
interior Karnataka in the first week of the month. It was
appreciably to markedly below normal in Orissa, Bihar,
west Uttar Pradesh, Haryana, Punjab, Himachal Pradesh,
Madhya Maharashtra , Marathwada, Vidarbha and interior
Karnataka on many days in the second half of the month.

Month’s highest temperature of 47 °C was recorded
at Sambalpur and Bolangir in Orissa on 7 May.

3.3.6. Disastrous weather events and damages

Apart from the damages caused by the very severe
cyclonic storm in the Arabian Sea, according to press
reports, 53 people died (39 in Orissa, 13 in Madhya
Pradesh and 1 in Vidarbha) due to heat wave. Heavy rain
and floods took a toll of 76 people in different parts of the
country. Large crops were inundated, standing crops were
destroyed and houses were damaged. In West Bengal,
norwesters took a toll of 4 people.
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