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Rainfall and Floods during 1966 Southwest Monsoon period*

1. Introduction

The monsoon rainfall has been characteristic
of drought conditions over most of the northern
parts of the country. This has happened for the
second year in succession, the worst affected areas
are Bihar and east Uttar Pradesh. While some
parts of Bihar received deficit rainfall, the other
parts were affected by floods. Although 6 depres-
sions from the Bay of Bengal crossed inland during
the period, only two of them penetrated deep into
the country—one as far as west Uttar Pradesh
and the other into the Punjab and Himachal
Pradesh. These, however, did not improve the over-
all rainfall situation over most parts of the country.

2. Onset and Withdrawal of Monsoon

The monsoon advanced simultaneously into the
Arabian Sea, south of 8°N and south Bay of
Bengal by 26 May. It further advanced into Kerala
between 1 to 3 June and into Assam by about 5
June. The northward movement of the Arabian
Sea branch continued, to cover the entire Peninsula
by 12 June. The monsoon was very active over
upper Assam from 9 to 15 June as a result of
which the tributaries of the Brahmaputra went
in spate causing inundation in the low lying areas,
The activity of the monsoon shifted to lower Assam
by about 15 June due to a deep depression which
formed in the north Bay. Moving northnortheast,
this depression crossed the Hast Pakistan coast
on the morning of 17 June. Fairly well distributed
rainfall also occurred over northeast India out-
side Bihar State; Orissa received heavy rains, The
flood situation improved in the Brahmaputra
valley but worsened in south Assam due to floods
in the river Barak. Further advance of the monsoon
over rest of the country outside west Rajasthan and
western parts of Punjab (India) and Jammu
and Kashmir occurred between 15 and 22 June,
However, under the influence of a depression which
formed about 200 km south of Caleutta on 28
June and moved northwards, active monson condi-
tions prevailed over Gangetic West Bengal, Orissa,

Bihar Platean and east Madhya Pradesh between
the end of June and the beginning of July. Tt
was feeble over Peninsula during the period.

Break monsoon conditions existed from 2 to 5
July when Assam and sub-Himalayan West
Bengal got the third spell of renewed monsoon acti-
vity, throwing the entire plains of Assam in the
grip of a second wave of devastating floods.

A depression formed in the Bay on the morning
of 17 July with centre about 300 km east of Puri.
Moving westwards, it crossed coast on the 18th and
shen weakened. In association with these develop-
ments, there was a general strengthening of the
monsoon over the country and the monsoon was
active in Maharashtra and Gujarat States, and
west Madhya Pradesh during the latter half of July.
A serious water supply position in Bombay that
arose out of very weak monsoon activity over Kon-
kan till 2nd week of July, eased considerably later.

A depression formed in the Bay on 28 July with
centre about 300 km southeast of Calcutta. Moving
westnorthwest it weakened and lay as a low pres-
sare area over the northern parts of Madhya Pra-
desh by 1 August. Under these developments, mon-
soon activity was well sustained throughout the
country especially over nothern parts of the coun-
try and in west Uttar Pradesh, east Rajasthan
and the Punjab and Jammu and Kashmir during
this period. This ameliorated the water scarcity
conditions in Rajasthan.

Break conditions of monsoon again occurred from
21 to 31 August and the monsoon activity was
confined to north and central India. There was
heavy rainfall over the Himalayas and adjoining
plains.

A depression formed on 2 September with centre
about 200 km east of Puri. It moved wastward
till 3 September. Later it took a northwesterly
course and was centered near Neemuch on 7 Sep-
tember. It recurved and broke up over the western
Himalayas by 9th. Under its influence there was
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revival of monsoon activity generally over the
country, the activity being more marked over
northwest and central parts of India. Heavy rains
occurred over northwest India and Gujarat State.
After the depression moved off, the monsoon wea-
kened generally over the country.

The monsoon withdrew from northwest India
and Gujarat by the end of third week of September.
However, there was fairly well distributed rainfall
in northeast India and Peninsula. Monsoon further
withdrew from Uttar Pradesh and west Madhya
Pradesh by the 28 September and from the coun-
try outside the Peninsula by about 9 October 1966.

3. Weekly and Seasonal Rainfall

Rainfall week by week, for the period 25 May to 5
October 1966, in each of the 30 meteorological sub-
divisions* of the country is shown in Table 1 as
percentage departure from the normal rainfall.
The main inferences from this table are as follows.

During the period June—September 1966, the
rainfall was in deficit by over 25 per cent for a
continuous period of five weeks or more in Bihar,
east Uttar Pradesh, Saurashtra and Kutch, Kon-
kan and Vidarbha. Particular mention may be made
of cagt Uttar Pradesh, Saurashtra and Kutch,
Gujarat region, Rajasthan Fast, Bihar Plains where
the deficit was maintained around 80 to 100 per cent
in a number of individual weeks. Bihar plains
were the worst affected by drought since out of the
19 weeks considered here, the rainfall was more
than 25 per cent in deficit for 17 weeks.

Fig. 1 shows the departures from normal of the
cumulative rainfall from 1 June till the end of each
successive week of the period. Percentage depar-
tures of the total seasonal rainfall (1 June to 30
September ) for all the sub-divisions are shown in
the last column. The main features revealed by this
figure are —

(4) Almost throughout the season, north and

south Assam, sub-Himalayan West Benga]

*Changes on account of the re-organisation of States from 1 Novemhber 1966 have not been incorporated in this note
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Punjab, Himachal Pradesh and Kerala
have shown normal conditions (—24 per
cent to 24 per cent) of rainfall, whereas
Rayalaseema and Madras States have
shown rainfall excesses from normal
throughout the season.

(7¢) From the middle of July, the following
meteorological  sub-divisions  showed
normal rainfall conditions :

Madhya Maharashtra, Marathwada, Vi-
darbha, Coastal Andhra Pradesh, Te-
langana, Coastal and Interior Mysore and
west Uttar Pradesh.

(#t) Gangetic West Bengal, Rajasthan East,
Gujarat, Saurashtra and Kutch, Bihar
Plateau, Bihar Plains and Uttar Pradesh
East (except for a brief period from
middle of June to mid-July) and Madhya
Pradesh (West) and Konkan were cha-

racterised by moderate to severe drought

conditions throughout the season.

Fig. 1

() Rainfall at the end of the season was 25
to 50 per cent deficit in Saurashtra and
Kutch, Uttar Pradesh (East), Bihar Pla-
teau, Rajasthan (East), Gujarat region,
Madhya Maharashtra, Madhya Pradesh
(West), Madhya Pradesh (East) and Kon-
kan, Bihar Plains recorded a rainfall defi-
cit of 62 per cent.
4. Chief Floods of the Season
Brahmaputra and its tributaries were in
flood during a major portion of the monsoon season,
Although Bihar State experienced drought condi-
tions and the seasonal rainfall was in great defect,
it also experienced floods during the first week of
July and again between 20 to 26 August, especially
the catchment area of the river Baghmati. No
major floods have occurred in the rivers in the
Peninsula. The chief floods during the period are
listed below —
(¢) Assam floods:

Two spells of floods — 5 to 15 June and
first week of July — in north Assam and
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during third week of June in south Assam
and Manipur,

(17) Floods in river Baghmati during first
week of July.

(t92) Yamuna floods in the first week of
August,.

(#) High floods in river Ghaggar from 18 to
24 August.

(v) Floods in Bihar rivers 23 to 30 August.

(vt) Punjab rivers in high floods : Second week
of SBeptember.

Floods account and associated meteorological
situation in regard to some of the significant floods
listed above are detailed below.

4.1, Assam floods in June

Persistent heavy rains due fo premonsoon
thunderstorm activity over Assam followed
by the heavy rains in the upper reaches of
Brahmaputra after the onset of monsoon,
caused a rise in the level of Brahmaputra and
its tributaries by middle of June. The heavy rains
over Assam that occurred in association with a deep
depression over north Bay on 16 June and its
movement towards south Assam caused further rise
in Assam rivers and the flood situation worsened.
At Dholla on Brahmaputra, the high flood level
surpassed all previous records with a gauge reading
of 424-78 ft on 7 June and Dibrugarh recorded a
level of 343-5 ft against danger level of 342-0 ft.
Communications between Assam and the other
parts of the country were cut off. According to an
All India Radio report of 15 June 1966 about 7
lakh people were affected by floods, 80 per cent of
cultivated land was damaged and 12 people lost
their lives. Several embankments and dykes in
Nowgong, Sibsagar and Darrang districts were
breached and roads were submerged. Noteworthy
amounts of rainfall are—

Station Rainfall Date

{em) (June 1966)

Dhubri 18
Pasighat 23

13

11

16 ]
North Lakhimpur 13 9
Tezpur 11 12

Associated with the above meteorological situa-
tion, south Assam, Manipur and Tripura also ex-
perienced heavy rains. The level of river Barak at
Silehar railway godown on 12 June was 21-02 m
(danger level (19:87m). Heavy rains continued
till 21 June, flooding vast areas in Silchar and
Karimganj districts. It was reported that 80 per

cent of the crop had been damaged in Cachar
district and there were as many as 61 cuts and
breaches of embankments in Silchar district alone.
Land and air routes linking Imphal with the rest
of the country had been dislocated. It was repor-
ted that 3,38,000 people had been affected and
1,000 head of cattle had been lost in Manipur.

The total damage caused by floods in the State
were estimated at Rs. 33 crores.

4.2. Yamuna floods in the first weelk of August

A deep depression formed over the Bay on 28
July near Lat. 21°N and Long. 88°E. Moving west-
northwestwards, it crossed eoast near Balasore
the next morning and then weakened into a low
pressure area on 1 August over north Madhya
Pradesh and finally moving northwards it merged
with the seasonal trongh. In the wake of the
depression, widespronc[ rains  oceurred over
Himachal Pradesh and the hills of the Punjab,
west Uttar Pradesh and caused floods in the river
Yamuna.

The noteworthy rainfall amounts were, Roorkee
12 and Dharmsala 7-5em on 31 July, Dharmsala
9 cm on 2 August and Delhi 12 em on 3 Auguost
1966,

Yamuna at Delhi Railway Bridge crossed danger
level of 67200 ft on 2 August. It was reported that
45 villages were inundated affecting more than
15,000 pcuple.

4.3, Bihar rivers tn spate during 23 to 30
August

The axis of the seasonal trough lay close to the
foot of Himalayas from 23 to 27 August 1966, indi-
cating a break in monsoon. Active monsoon condi-
tions prowuled during the week prior to this break
period and caused W!desPrcad rain in the catchment
areas of the Bihar rivers.

The level of Baghmatiat Dheng Bridge had risen
to 232-95 ft (danger level 230-00 ft) on 25 August
and that of Gandak at Bhainsalotan on 24th was
365-10 ft (danger level 359-80 ft). Rail communi-
cation hetween Dheng and Bairgamia had been
suspended from 24 August due to severe floods
in the rivers Baghmati, Marha and Hardi in Muza-
flarpur district. No loss of human life or cattle
was reported. A crop area of 155 lakh acres had
been affected and the estimated value of damage
to crops was put at Rupees 25 crores. A population
of 36 lakhs had been affected and about 24,000
houses had been damaged.

4.4. Heavy rainfall situations over Punjab and Uttar
Pradesh

Widespread rains ocenrred over Punjab and
northwest Uttar Pradesh in association with a welj
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Fig. 2. Isohyetal map of Punjab and Uitar Pradesh region for the period 23-26 July 1966

A and B are storm centres

marked upper air cyclonic circulation over Punjab
from 23 to 26 July. Dehra Dun received 485 cm on
25 July. Other noteworthy rainfall amounts during
the above period are—

Rainfall Date Rainfall Date

Station (em) (July  Station (em) (July

1966) 1966)
Dharamsala 10 24 Dadupur 15 25
(Lower) 15 25  Roorkee 24 25
Mussoorie 15 25
Hamirpur 19 25  Dharamsala 18 26
Jagadhari 19 256  Kangra 16 26
Naraingarh 16 25  Palampur 17 26

The rivers in Punjab rose in spate and consider-
able damage was caused to various canals and
flood protection works in the region. Damage to the
irrigation works had been estimated to be about

Rs. 3+80 lakhs.

The isohyetal map of Punjab—Uttar Pradesh
region for the period 23 to 26 July is given at Fig. 2
and the depth area values for standard areas are
as follows—

Storm centre A Storm centre B
A A

o= hl [ g
Area 4-days Area 4-days
depth depth
(8q. km) (cm) (sq. km) (em)
2000 i 47-7 2000 2740
5000 41-2 5000 24-0
10000 33-7 7000 21-3
15000 29-3 10000 20-9
20000 26-7 —_ —_
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4.5, Punjab rivers in high floods during the 2nd
week of September

A depression in the Bay was centered at Lat.
19°N and Long. 88°E on 2 September, Moving
westward it crossed coast mear Puri on 3rd, conti-
nued to move westwards till 5 September and then
took a northwesterly course and was centered near
Jabalpur on Tth. Later, it recurved northnorth-
eastward and broke up over the western Himalayas
on the 9th, Under its influence there was general
revival of monsoon activity over the country, the
activity being more marked over central and north-
west India. Vigorous monscon conditions prevailed
over Punjab and the State experienced floods once
again during 7 to 9 September 1966. Noteworthy
amounts of rainfall are—

Rainfall Date
Station (cm) (September
1966)

Dalhousie 8
Amritsar . 8
Qazigund 9
Jammu 0
Amritsar 9
Dalhousie 9

River Jhelum rose in floods in Srinagar valley
where due to breaches in the embankment about
50 villages were inundated.

The Ravi was also in high floods at Dera Baba
Nanak. In Ferozepur district, the floods had caused
considerable damage to houses in Muktsar, Rupar
and other places due to stagnation of water in
some villages. River Sutlej also was in medium
floods at Hussainwala Headworks, There had
been widespread damage to standing Kherif crop
due to stagnation of water.

5. Conclusions

The rainfall during southwest monsoon season
was generally below normal for the second year in
succession. The worst affected parts which suffered
from lack of rainfall were Bihar, east Uttar Pradesh,
Madhya Pradesh, Rajasthan, Saurashtra and
Kutch. This year's rainfall situation was slightly
better for the southern states of the country.

As expected from a deficient rainfall condition,
there were no major floods over the central parts
of the country, these occurred only in the regions of
Assam and north India comprising of Punjab and
west Uttar Pradesh.

During the first week of July and last week of
August when break monsoon conditions prevailed,
heavy rains occurred in the upper catchments of
the rivers in Bihar, which sent their lower basins
into spate, ironically enough when other parts of
the State were experiencing drought conditions.




