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1. Introduction

The monsoon set in over south Kerala on 27
May 1971. Advancing rapidly northwards, it
extended upto Gujarat State, Vidarbha and-south
Madhya Pradesh in the west and Assam and West
Bengal in the east by 2 June. It set in over Orissa,
Bihar State, north Madhya Pradesh, east Uttar
Pradesh and southeast Rajasthan by 9 June.
Thus the date of onset of the monsoon was about
a week to ten days earlier than the normal date of
its onset in most of these regions. Its activity
weakened thereafter for about a fortnight. Then it
revived and advanced into west Uttar Pradesh,
Haryana and adjoining Himachal Pradesh on 23
June. By 26 June the monsoon had established
itself over the entire country outside Jammu &
Kashmir where also it set in on 2 July 1971.

The withdrawal of the monsoon from northwest
India, Uttar Pradesh northwest Madhya Pradesh
and north Gujarat State took place during the week
ending on 15 September. It further withdrew from
west Madhya Pradesh and Gujarat State by 20
September. The withdrawl of monsoon, like its
onset, was also a week to ten days ahead of its
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normal date.

During the season, 7 depressions and 8 low pres-
sure systems traversed inland in quick saccession
from the head Bay of Bengal or neighbourhood. In
association with these disturbances, concentrated
spells of heavy to very heavy rainfall in the States
of Uttar Pradesh, Bihar, Orissa and West Bengal
and floods in the Ganga and many of its tributa-
ries were experienced. According to official estima-
tes, 1023 human lives were lost and property worth
Rs. 5,270 million was damaged in floods in 1971.
The total population affected was 550 million and
altogether an area of 12-1 million hectares inelud-
ing a cropped area of 5-65 million hectares was
affected in the counfry. 98 per cent of the total
damage in the country occurred in Bihar, Orissa,
Uttar Pradesh and West Bengal.

Taking the monsoon season 1971 as a whole,
the rainfall over the country was normal except
over Gangetic West Bengal, Bihar Plateau, east
Uttar Pradesh, Haryana and Himachal Pradesh
where it was above normal and Jammu &
Kashmir, west Rajasthan, Marathwada, Vidarbha,
Telangana and Rayalaseema where it was in
deficit, Drought conditions were experienced in
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SOUTHWEST MONSOON 1971
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Andhra Pradesh and the district of Ongole was the
worst affected.

2. Weekly and cumulative rainfall

The percentage departures of the monsoon
rainfall week by week and for the season (June to
September) as a whole in the 32 meteorological
sub-divisions of India is shown in Hig. 1. The
progress of monsoon from 1 June depicting the
percentage departures from normal of the cumu-
lative rainfall for the successive weeks is given in
Fig. 2. The salient, features of the rainfall distribu-
tion as seen from Figs. 1 and 2 are described below.

June — The southwest monsoon which esta-
blished itself almost over the entire country outside
northwest India by 9 June, was active to vigorous
over most of the sub-divisions resulting in heavy to
very hea.v_y rainfall, During the week ending

on 9 June, the rainfall was in excess by 1363
per cent in Saurashtra & Kutch, 855 per cent in
east Madhya Pradesh, 455 per cent in Bihar Pla-
tean, 451 per cent in Gujarat Region, 392 per eent
in west Madhya Pradesh, 289 per cent in Vidar-
bha, 271 per cent in east Rajasthan and 268 per
cent in east Uttar Pradesh. Weak monszoon condi-
tions prevailed over the country during the rest of
the month except in Punjab, Himachal Pradesh
and Rajasthan where it revived during the week
ending on 30 June.

At the end of the month the cumulative rainfall
was deficient over Assam, Marathwada, coastal
‘Andhra Pradech and Tamil Nadu, normal over
West Bengal, Bihar Plains, Madhya Maharashtra,
Vidarbha, Telangana, Rayalaseema and Mysore
State and in excess over the rest of the country.
The marked excesses were 102 per cent in the
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Departures from normal of the cumulative rainfall

plaing of west Uttar Pradesh, 135 per cent in the
hills of west Uttar Pradesh, 274 per cent in Hima-
chal Pradesh and 130 per cent in east Rajasthan.

July — The monsoon was more or less active
throughout the month only in Gangetic West
Bengal and Bihar Platéau. It was sctive to
vigorous over east Uttar Pradesh and Tamil Nadu
daring the first fortnight of the month and over
Kerala during the second fortnight. During the
week ending on 7 July, the monsoon was active
to vigorous over west Uttar Pradesh, Haryana,
Punjab and Himachal Pradesh, and during the
week ending on 2lIst over Madhya Pradesh,
Gujarat State and Konkan. But for this, the mon-
goon was weak over the country during the month.

The cumulative rainfall during the season upto
the week ending on 28 July was normal over [the
country except in Bihar Plateau, Uttar Pra-
desh, Himachal Pradesh, east Rajasthan and
east Madhya Pradesh where it was above normal
and in south Assam, Jammu & Kaghmir, Maha-
rashtra State (excluding Konkan), coastal Andhra
Pradesh, Telangana and south Interior Mysore
where it was below normal.

August — During August, the monsoon rainfall
was fairly well distributed over northeast India,
Uttar Pradesh, Haryana and Himachal Pradesh,
It, however, continued to be weak over the rest
of the count;y outside the Peninsula where the
monsoon revived during the week ending on 25
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TABLE 1
Percentage departures of rainfall for the period 1 June to 30 September for the years 1961—1971

Sub-division 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971
North Assam (including —14 —20 <Ly L6 — o1 18 13 g 4 3 i 3¢
NEFA)
South Assam (ineluding == Sy 20 2 3 . »
Nagaland, Manipur and
Tripura)
Sub-Himalayan West Bengal —29 —14 -5 18 11 2 210 5 - 49 7
Gangetic West Bengal -3 —17 — 5 —13 _ae 29 L5 416 _9 £13 134
Orissa +32 —14 +2 —] —35 —30 0 16 — L e 3
Bihar Platean -9 —13 7 —17 —31 10 T 1 .3 5 "
Bihar Plains —19 -32 —t —1 —17 19 —14 9 L1l & 47
Uttar Pradesh East —1 +6 +3 —3 —41 —i1 Rt | 8 s 12 99
Uttar Pradesh West +27 —3 429 +15 —32 4 +33 —30 44 _9 120
Haryana (including Chandi- 18 115 a1 41
garh and Delhi)
Punjab (including Delbi) +6 -+ 30 4 +50 —46 +6 121 - =57 416 -1
Emsohal Pradesh —15 —i61 —7 +18 — 26 +4-7 +1 495
Jammu & Kashmir —16 —10  —45 4 —64 +4 —14 —8 —24 20 —49
Rajasthan West +45 —13 —40 +39 —42 —22 0 ~56 —58 418  —31
Rajasthan East +25 —b +3 1 —39 —38 10 2% —5 +17 129
Madhya Pradesh West +30 0 1 -G —46  —30 12 —8 15 +13 +7
Madhya Pradesh East +217 —23 -19 7 —37 —30 o 26 —8 +9 48
Gujarat Region (including +27 -25 + 8 b} -~ 45 —32 +6 —285 —25 -40 —10
Daman, Dadra and Nagar
Haveli).
Saurashtra & Kutch (includ-  -+118 +13 —19 13 —-33 —43 429 —-30 —33 451 45
ing Diu)
Konkan (including Goa) -+15 -4 18 0 —20 =31 —3 -2 411 49 —
3 ‘Madhya Maharashtra +3 =3 FT 22 8§ —I14 42 =l 482 '3 —20
Marathwada + 26 -4 46 7 —b —6 —9 —]12 F11 +37 —31
Vidarbha +20 +5 —17 {2 —32 10 —16 —17 -8 490 —33
Coastal Andhra Pradesh +25 -26 —1 -+37 —10 -3 +3 —40 —32 411 —19
Telangana —3 +26 412 10 —1 -3 9 —28 19 L9741
Rayalaseenin —3 —14 10 71 4 -+ 20 | -24 I 38 35
Tamil Nadu (including Fon- 30 25 -7 30 —1 445 .18 —17 —32 46 17
dichery)
Coastal Mysore +62 +3 —17 -3 19 —23 +3 0 —3 435 Lo
Interior Mysore North +9 49 —4 {52 -9 —1 12 —11 18 -+ 26 —16
Interior Mysore South 0 —13 —1 45 18 10 —12 {10 17 2] | 16

/

Korala 168 4 2 5 24 10 +16 438 —10 -3 +23




August, The marked excesses during the month
were 221 per cent in Haryana during the week
ending on 4th, 145 per cent in Haryana and 139
per cent in Himachal Pradesh during the week
ending on 11th, 158 per cent in Tamil Nadu and
142 per cent in coastal Mysore during the week
ending on 18th and 190 per cent in Madhya
Maharashtra, 100 per cent in north Interior
Mysore and 315 per cent in south Interior Mysore
during the week ending on 25 Angust.

The cumulative rainfall at the end of August
continued to be normal over the country except
in Uttar Pradesh, Haryana and Himachal Pradesh
where it was above norml and in Jammu &
Kashmir, west Rajasthan, Gujarat Region,
Maharashtra State (excluding Konkan), coastal
Andhra Pradesh and Telangana where it remained
below normal.

September — The monsoon activity revived over
many parts of the country except Assam, Sub-
Himalayan West Bengal and southern parts of the
Peninsula during the week endingon 1 September
when heavy to very heavy rainfall was experienced
over most of the sub-divisions resulting in devas-
tating floods particularly over the Ganga Basin.
The monsoon continued to be active to vigorous
over Bihar State, Uttar Pradesh, Haryana, cast
Rajasthan and west Madhya Pradesh during the
week ending on 8th. Thereafter, the withdrawal of
the monsoon from northwest India, Uttar Pra-
desh, Madhya Pradesh and Gujarat State commen-
ced. It continued (o b2 weak over the rest of the
country also till the week ending on 22nd. Its
activity over Peninsular India, however, increased
during thelast week of September. The marked
excesses of rainfall during September were 232 per
cent in Gangetic West Bengal, 121 per cent in
Bihar Plateau, 239 per cent in Haryana, 314 per
cent in Punjab, 108 per cent in Jammu & Kash-
mir, 121 per cent in east Madhya Pradesh, 189 per
cent in Gujarat Region, 533 per cent in Saurashtra
& Kutch, 157 per cent in Konkan, 168 per cent
in Marathwada and 173 per cent in Vidarbha during
the week ending on 1 September, 147 per cent
in the plains of west Uttar Pradesh, 170 per cent
in Haryana and 127 per cent in east Rajasthan
during the week ending on 8th, 188 per cent in
south Interior Mysore during the week ending on
22nd and 119 per cent in Gujarat Region, 139 per
cent in Konkan, 172 per cent in Madhya Mahara-
shtra, 215 per cent in Marathwada, 121 per cent in
north Interior Mysore and 259 per cent in Kerala
during the week ending on 29th.

The sub-divisionwise percentage departures of
rainfall for the season as a whole (1 June to 30
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September) are given in the last column of Figs. 1
and 2. As can be seen that the monsoon rainfall
was normal ( 24 per cent)over most of the sub-
divisions of the country. It was in excess by 34
per cent in Gangetic West Bengal, 36 per cent in
Bihar Plateaua, 29 per cent in east Uttar Pradesh,
41 per cent in Haryana and 25 per cent in Hima-
chal Pradesh. The rainfall was, however, deficit by
49 per cent in Jammu & Kashmir, 31 per cent
in west Rajasthan, 31 per cent in Marathwada,
33 rer cent in Vidarbha, 41 per cent in Telangana
and 35 per cent in’ Rayal:seema.

Table 1 gives the percentage departures of the
monsoon rainfall over the various sub-divisions of
India for the years 1961 to 1971. The years 1965
and 1966 stood out as drought years for many
parts of the country. 1971 stands out as an year of
droughts in Andhra Pradesh , Vidarbba, Marath-
wada, west Rajasthan and Jammu & Kashmir
but of excessive rainfall in Gangetic West Bengal,
Bihar Plateau, Uttar Pradesh and Haryana.

3. Major flood producing rainspells during southwest mon-
500N Season

Most of the States in the country were
generally free from floods during 1971 except
Uttar Pradesh, Bihar and West Bengal where
disastrous floods were caused in several rivers due
to heavy and widespread rain in association with
low pressure systems/depressions which moved
inland in quick succession. The States of Haryana,
Madhya Pradesh and Rajasthan also experienced
some heavy spells of rain resulting in serious
inundation of low lying areas.

The major spells of heavy rainfall and floods
that affected various parts of the country during
the southwest monsoon season are listed below —

(i) Floods in river Alaknanda during the
second week of June.

(i) Floods in Brahmapuira and its tributa-
ries during the second week of June.

(i) Floods in Kerala during the last week of
June.

(iv) Heavy rainfall and floods in Rajasthan and
Madhya Pradesh from 21 to 24 July.

(v) Heavy rainfall and floods in Gangetic
West Bengal and Bihar State during the
last week of July.

(vi) Heavy rainfall and floods over the Ganga
Basin curing the first fortnight of

August.
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(vis) Heavy rainfall and floods over the
eastern Ganga Basin during the second
fortnight of August.

(viiz) High floods in 1iver Gomti during the
first fortnight of September.

An account of these heavy rainfall and flood
situations is given below.

3.1, Floods in river Alaknanda during sccond
week of June

A depression formed in the Bay of Bengal on the
morning of 3 June which intensified into a
cyclonic storm on the 4th and crossed the coast
near Sagar Island on the morning of 5th. Moving
westnorthwest it weakened into a low pressure area
over northwest Bihar on the morning of 9th.
Moving further northwards it broke up over Nepal-
Himalayas on the 10th. Also two western distur-
bances moved across the Western Himalayas bet-
ween 7 and 12 June, causing fairly widespread
rain with isolated heavy falls over the Western
Himalayas. The district of Chamoli was the worst
affected when heavy to very heavy rainfall occur-
red on 10 and 11 June 1971, resulting in floods
in Alaknanda river.

According to press reports and the Flood Neus-
letters issued by the Central Water and Power
Commission, there were a number of landslides in
the region. The Rishikesh-Joshimath road was badly
damaged between Sonli and Joshimath. Nearly
five thousand pilgrims were - stranded between
Nand Prayag and Badrinath. Loss of haman lives
and of hundreds of cattle was reported.

The chief amounts of rainfall recorded during
the period were :

Dehra Dun 13 em and Roorkee 7 em on Sth; Debra Dua
8 cm on 9th and 7 cmon 1lth; Dharchula 9 cw,
Askote 7 cin and Joshimath 8 em on 12th.

3.2. Floods in Brahmaputra and its lribularies
during the second week of June

Associated with the movement of the low pres-
sure mentioned in 3+1, the monsoon trough over
central and northeast India moved to the foot of
Himalayas and remained there till the 12 June
causing fairly widespread rainwith isolated heavy
falls in Assam and Sub-Himalayan West Bengal
from 10 to 13 June. According to press reports
the flooded Brahmaputra inundated low lying areas
in Dibrugarh and North Lakhimpur sub-divisions.
The Kos?, the Teesta and the Bagimat! rivers also
rose in floods. On 14th, the Brakmaputra was
flowing above the danger wark along a 144 km

stretch from Dibrugarh in North Lakhimpur to
Neamati in Sibsagar district in upper Assam.

The chief amounts of rainfall recorded during
the period were :

Pasighat 8 cm on 10th; Baghdogra 11 em on 11th; Agar-
tala 9 cm, Pasighat 8 em and Baghdogra 7 em on
12th; Tongla 7 em on 13th,

3.3. Floods in Kerala during the last week of June

Under the influence of a trough of low pressure
off the West Coast of India, the monsoon was active
to vigorous over Kerala during the last week when
concentrated spells of heavy to very heavy rainfall
occurred over many parts in the State causi
floods in many of the rivers of the State. Land-
slides were reported to have occurred in the dis-
tricts of Kozhikode, Cannanore and Trivandrum.
Sea erosion was also reported to have occurred
in the districts of Alleppey, Quilon and Trivan-
drum. Seven human lives were lost and about one
thousand houses were damaged. Bevere damage
to the crops was also reported besides the disrup-
tion of communications in many of the districts in
the State.

The chief amounts of rainfall recorded during
the period were :

Palghat 9 cm, Agumbe and Mercara 15 em each on 24th;
Kottayam 13 em, Agumbe 21 em, Kozhikode and
Mercara 11 om each on 25th; Trivandrum 13 em cn
27th; ﬁxgnumbo 14 cm, Trivandrum City 13 cm,
Trivandrum 12 cm, Alleppey 10 em on 28th and
Palghat 9 cm on 20th. &

3.4, Heavy rainfall and floods in east Rajasthan
and west Madhya Pradesh during 22-24 J uly

A depression formed in the northwest Bay of
Bengal on the morning of 14th about 250 km south
of Calcutta, moved northwest, crossed the coast
near Contai and was centred near Gaya on the
morning of 17th. Thereafter, moving  slowly
westnorthwest it was. centred near Banda in
cast Uttar Pradesh on ftlie morning of 21st, It
then weakened info a low pressure area over south
Uttar Pradesh and adjoining north Madhya,
Pradesh by the evening of 22nd. It persisted
there till 24th and subsequently moved north-
ward to the central parts of Uttar Pradesh and
merged with the monsoon trough on the evening
of 25th,

Under its influence, the monsoon was active in
west Madhya Pradesh and adjoining cast Rajas-
than, from 22nd to 24th when heavy and wide-
spread rain occurred there. According to the
reports, the rivers Parwati, Parwan and Kalisindl,
with their tributaries were in spate. The Shaha-
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bad and Khatoli townsin Kota district and Haldoi
village in Thalawar district were marooned by
flood waters resulting in collapse of iutcha houses.
The communications on the Jhansi-Gwalior
road were badly affected. A number of irrigation
tanks in Bundi, Jhalawar and Sawai Madhopur
districts of Rajasthan were overflowing as a
result of the heavy rains.

The principal amounts of rainfall recorded during
the period were :

Bhopal 8 cm, Pachmarhi 7 em, Ujjain 7 em, Guna 8 cm
and Shiv Puri 16 em on 22nd; Guna 10 cm, Kota 19
em, Jhalawar 13 em and Sawai Madhopur 8 om on
23rd; Guna 7 em, Shiv Puri 10em and Ratlam 7 em
on 24th.

3.5. Heavy rainfall and floods in Gangelic
West Bengal and Bihar State during the last
week of July

A depression formed over the northwest Bay of
Bengal and adjoining land arcas with its centre
about 150 km southeast of Calcutta on the
morning of 26 July. It moved westnorthwest
and lay over northeast Madhya Pradesh and
adjoining Uttar Pradesh and Bihar with centre
about 130 km wesf of Daltonganj on the morning
of 28th. Moving further westnorthwestwards it
weakened and lay over east Rajasthan on 30th
and subsequently merged with the seasonal low

by 31 July.

Under its influence the monsoon was active in
(rangetic West Bengal and Bihar State from 26th
to 28th during which widespread rain with scatter-
ed heavy fainfalls occurred over there resulting
in floods. According to the press and the Flood
Neuwsletter, the rivers Kosi, Dubrachiti, Dwarka,
Bhagirathi, Jalangi, Rupnarain, Ajoy, Bhairab,
Damodar and Ganga in Gangetic West Bengal were
in floods in the third week of July. A number of
villages in the districts of Hooghly, Murshidabad,
Birbhum and Banlkura were affected. Several
breaches were reported in different river embank-
ments. The rivers Ganga, Sone and Pun Pun in
Bihar which were in medium floods during the
third week continued to be so during the last week
of July. Due to a serious breach in the embank-
ment near Kharagala,the waters of Ganga entered
the country-side affecting over 700 villages and
disrupting rail and road communications.

The chief amounts of rainfall recorded during
the period were:

Kalimpong 22 em and Darjeeling 11 em on 22nd; Caleutta
10 em on 28vd; Asansol 6 em, Jamshedpur 23 cm,
Patna 7 cm on 26th and Calcutta 8 em on 27th.

3.6. Heavy rainfall and floods over the Ganga
Basin during the first forinight of August

Three low pressure systems moving  westnorth-
westwards through the basin during the first fort-
night of August in quick succession resulted in _
severe floods almost in the entire basin.

The first low pressure system developed over the
Gangetic West Bengal on 3 August. It moved
westnorthwestwards and lay over southwest Bihar
and adjoining east Uttar Pradesh on the 4th, It
then moved northwards to Bihar Plains and ad-
joining east Uttar Pradesh on the 5th and broke
ap over the Nepal-Himalayas the next day.

Simultaneously another low pressure area deve-
loped over Bangla Desh and adjoining Gangetic
West Bengal on the 6th. It extended into the

‘north Bay of Bengal on the morning of 7Tth, A

depression formed over the northwest Bay of
Bengal with its centre about 150 km south of
Calcutta on the evening of 7th. It deepened on
the morning of 8th and moving northwestwards,
it crossed West Bengal coast near Contai the same
evening. Continuing to move northwestwards,
it weakened into a low pressure area over Bihar
and adjoining east Uttar Pradesh on 10th and
merged with the mo1soon trough on the 11th,

Yet another low pressure area developed and
lay over southwest Uttar Pradesh and the ad-
joining parts of Rajasthan and Haryana upto
15th. Later, it moved slowly northwards and
broke up over the hills of west Uttar Pradesh on
17th. With its northward movement, the monsoon

* trough also moved north and lay close to the foot

of the Western Himalayas on 17th and 18th.

In association with these systems monsoon was
active to vigorous over the Gangetic West Bengal,
Bihar Plains, east Madhya Pradesh and Uttar
Pradesh during the period 1st to 15th causi
widespread rain with scattered heavy falls in
many parts of northeast India and east Uttar
Pradesh leading to floods in north Bengal, Bihar
and Uttar Pradesh. Heavy rains in the Western
Himalayas also caused breaches and landslides in
Badrinath-Kedarnath sectors.

According to the press reports and the Flood
Newsletters the rivers Ganga, Yamuna, Sarda,
Ghaghra and Rapti in Uttar Pradesh rose in floods
in the first week of August. The river Ganga record-
ed levels of 85-06 and 72-3Tm as against the
warning stages of 84:73 and 71:26m at Allaha-
bad and Varanasi respectively on 3 August. The
river was againabove the warning stage during
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the later half of the second week. The rivers Sone,
Pun Pun and Ganga in Bihar and Dwarka, Bha-
girathi, Jalangi, Kosi, Kapileshwari and Damodar
in south Benga! were also in floods. Malda town was
completely cut off from the rest of the State by the
flood waters. In West Bengal alone nine districts
were affected by floods. Over 40 lakhs of people
were affected and about 1-5 lakh houses were
~ damaged by the floods. 26 human lives and several
hundred cattle heads were lost.

The chief amounts of rainfall recorded during
the period were :

Faizabad 21 em, Jaunpur 17 em and Kanpur 12 cm on
1st; Bulandshahr 14 em on 2nd; Roorkee 11 em on
6th; Roorkee and Sandheads 16 cm each, Dehra Dun
11 em on 7th; Chandbali 22 em, Baripada 16 em,
Balasore 13 em, Sambalpur 12 em, Balia 10 em on
8th; Allahabadl2 cm on 9th; Dehri 16 em, Varanasi
14 om, Allahabad 12 em on 10th,

3.7. Heavy rainfall and floods over eastern Ganga
Basin during the second fortnight of August

During the third week of August a ecyclonic
circulation extending to the middle troposphere
developed over Gangetic West Bengal and adjoin-
ing Bangla Desh on the 19th. It woved
westwards across Bihar, east Uttar Pradesh
and adjoining north Madhya Pradesh by 21st.
A low pressure area also developed on that day
over the same area. This system moved further
westwards to northwest Madhya Pradesh and
adjoining : outh Ut{ar Pradesh by 23rd and became
unimportant on the next day. In association with
this system, widespread rain ocourred in northeast
India and east Uttar Pradesh from 19th to 21st.
The flood situation in West Bengal was reported to
have worsened, while in Bihar it continued to he
grave.

Another well-marked low pressure area develop-
ed over the central parts of Madhya Pradesh on the
28th, which concentrated into a depression on the
morning of 30th, with its centre between Umaria
and Pendra.

In association with this, monsoon was active to
vigorous in Gangetic West Bengal, Bihar Platean
and Orissa causing widespread heavy rainfall.
This farther worsened the flood situation in south
Bengal. Midnapore district was the worst affected
area in West Bengal. The flood situations in Bihar
continued to be grave. Barauni was virtually » floa-
ting township and its Thermal Power Station
had to be closed down on 21August as water from
the swollen Ganga entered the power generation
chamber,

According to the Flood Neuwsletter and the
press reports, 80 per cent of Malda town was
under water on 27 August. Rail and road commu-
nications in the district were completely para-
lysed. In West Bengal alone 10 districts were
affected by the floods. An area of 12-2 lakh
hectares including a cropped area of 6-6 lakh
hectares was affected. About 61 human lives
and 1061 cattle heads were lost; 61 lakhs of
people were reported to have been affected by
the floods.

The chief amounts of rainfall recorded during
the period were :

Dhubri 12 em, Cooch Behar 11 em, Jalpaiguri 10 em on
16th; Burdwan 9 em on 17th; Monghyr and Balur-
ghat 11 om each, Muzaffarpur, Nautanwa and Askote
9 cm each on 19th; Calcutta (Dum Dum) 9 em,
Burdwan 10 em on 20th; Baghdogra 12 em, Cooch
Behar 11 em on 25th; Caleutta (Dum Dum) 8 em on
26th; Balasore 9§ cm on 28th; Naya Dumka 12 cm on
29th; Dhanbad and Monghyr 11 em each and
Sabour 10 cm on 31 August.

A detailed study of this heavy rainspell over
Bihar State and its neighbourhood has been
carried out by Depth-Area-Duration analysis.
The daily rainfall data from the observatory
stations of the India Meteorological Depart-
ment and State raingauge stations located in
this area were examined and it was found that
a heavy rainstorm of 2-day duration occurred
on 30-31 August 1971 over Bihar. The rainstorm
was subjected to isohyetal analysis for obtaining
the average maximum rainfall depths for 1-day
and 2-day durations occurring on 30th and
30-31 August 1971 respectively. The Depth-
Area-Duration curves of rainfall for 1-day and
2-day are shown in Fig. 3 and the isohyetal
pattern of the 2-day rainstorm (30-31 August
1971) is given in Fig. 4. The corresponding
depth values for standard areas are given as
under —

Depth-Area-Duration Statistics

Average maximum

depth of precipitation
Area (em)
(Sq. km)
e fiJHT- al
1-day 2-day
2,000 24-8  34-9
5,000 17-0 23-8
10,000 13:0  18-8
20,000 9:8 15-0
50,000 7-0 11-5
76,000 58 95
100,000 5-0 81
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3.8. High floods in river Gamii during the first
forinight of September

The depression over Madhya Pradesh des-
cribed in Sec. 3-7 moved slowly in a northwest-
erly direction and lay centred about 100 km
west of Kanpur on the morning of 1 Septem-
ber. It then moved northwards and lay close
to Mainpuri on the morning of 2nd. It then
weakened and merged with the monsoon trough
the next day.

Another low pressure area, with circulation
extending upto the middle troposphere deve-
loped over north Orissa and adjoining north-
west Bay on the 3rd. It moved westwards
initially and later northwards to the central
parts of Bihar by 7th morning. Yet another
low pressure system developed over south
Uttar Pradesh and adjoining north Madhya
Pradesh on the evening of 6th and persisted there
on the 7th. These two lows combined into an ex-
tended low over southwest Uttar Pradesh on
the evening of Tth and moved to central Uttar
Pradesh on the morning of 8th where it persis-
ted till 9th. Subsequently, it moved north-
wards and broke up over the Himalayas on
the 10th.

Under the influence of these systems active
to vigorous monsoon conditions prevailed in
Uttar Pradesh almost during the entire first
fortnight of September and heavy to very heavy
rainfall occurred over large areas of central
and eastern Uttar Pradesh resulting in floods in
all the rivers.

As vper the Flood Newslelter and the press
reports, the water level of the river Gomti at
Lucknow recorded a steady rise at a rate of 3
em per hour from 2 to 4 September 1971, It
further rose and touched a steady level of 110*31 m
on 7 September which was 1-5 m above danger
level. The city of Lucknow was adversely
affected by floods this year. The flooded Gomii
submerged large areas of Lucknow City including
the Hazarat Ganj area—the most fashion-
able shopping centre. With this continuous
rise in the water levels of the Ganga, Gomdi,
and several other rivers of Uttar Pradesh,
the districts of Jaunpur, Barabanki, Sultanpur,
Lakhimpur Kheri, Deoria and Pratapgarh
were badly affected. Rail and road communi-
cations were severely dislocated in the State.
An area of about 52:6 lakh hectares including
a cropped area of about 26-5 lakh hectares was
affected. A population of over 200 lakhs was
affected and about 7-3 lakhs houses damaged.

About 600 human lives and over 3,000 cattle
heads were lost.

The chief amounnts of rainfall recorded during
the period were :

Bareilly, Lucknow City & Varanasi (Airport) 10 em each
on lst; Lucknow (Airport) 12 om, Sahajahanpur
24 cm, Bareilly 23 em, Sitapur 22 ecm, Kheri and
Nainital 17 em each, Bahraich 14 cm, Mukteshwar
13 em on 2nd; Najibabad and Roorkee 10 em each
Nainital 17 em, Kheri 15 em, Pilibhit 14 em on 3rd;
Gecrakhpur 14 em on 4th; Faizabad 10 em on 8th;
Philibhit 26 cm on 10th.

A detailed study of the rainstorm which oceur-
red over Gomti Catchment area and caused
severe floods in the river was also carried out
by isohyetal method. The rainstorm was of
3-day duration and its isohyetal pattern for
the period 1-3 September 1971 is shown in
Fig. 5. The maximum 1-day, 2-day and 3-day
average depth of precipitation yielded by the
rainstorm in the catchment area are as under:

Maximum average

Duration Period depth of precipita-
tion (em)
1-day 2 September 1971 11-2
2-day 2-3 September 1971 21-3
3-day 1-3 September 1971 27-8

The sustained floods during September 1971
in river Gomti lasting for over a week were due
to persistent rainfall causing the areal distri-
bution of the rainstorm almost along the entire
catchment area as can be seen in Fig. 5.

4, Summary

(#) The southwest monsoon set in over the
country about a week to ten days -earlier
than the normal date of its onset. It withdrew
from Rajasthan and Uttar Pradesh by the middle
of September, about a week to ten days earlier
and persisted in Bihar and West Bengal till
the normal date,

(%) A series of monsoon depressions or low pres-
stire areas (7 depressions and 8 lows in number)

formed in quick succession over the head Bay of
Bengal or neighbourhood and most of them moved
over the Ganga Basin causing heavy to very
heavy rains along their tracks., This continuous
movement of monsoon depressions throughout the
monsoon period over the Gangetic Plains was
responsible for the sustained heavy floods in the

. Ganga Basin,
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(i23) Weekly rainfall pattern over the country
during the southwest monsoon period was charae-
terised by rather below normal rainfall in many
parts of the country in June and July, above
normal in August and again less than normal in
September.

(#) The accumulated monsoon rainfall was
normal over most parts of the country. It was in
excess over Gangetic West Bengal, Bihar Plateau,

east Uttar Pradesh, Haryana and Himachal
Pradesh whereas the States of Jammu & Kashmir,
west Rajasthan, Marathwada, Vidarbha.Telangana
and Rayalaseema recorded deficient rainfall.

(v) As only one low pressure area passed over
north Peninsula and that too late in September,
there were drought conditions over Andhra
Pradesh, Marathwada, Madhya Maharashtra and
Vidarbha during the monsoon season.




