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1. Introduction

It is well-known that the weather over
northeast India during the period June to
September is determined by the strength of
southwest mousoon which is not a steady
current but undergoes a series of pulsations
mainly under the influence of a series of
castern depressions moving westnorthwest-
wards across Orissa coast. Apart from these
eastern depressions a number of western
disturbances are observed to pass eastwards
through the northern part of India during the
period June to September. Although these
western  disturbances are In most cases
not as active as the western depressions of
the winter season, they appear to have some
influence on the weather of northeast India
during the monsoon season. The object of
this note is to discuss, on the basis of the ana-
lysis of the meteorological data for the years
1950-54, how and to what extent these western
disturbances contribute to imfluence the wea-
ther of northeast India during the monsoon
season and how the information about the
movement of western disturbances through
the extreme north of the country during the
monsoon season is useful in daily weather
forecasting particularly for the submontane
regions of Bihar, West Bengal and Assam.

2. Western disturbances and the onset of monsoon

Fig. 1 shows the normal dates of onset of
monsoon in the different parts of the Bay
and northeast India and Figs. 2, 3, 4, 5and 6
show the actual dates of onset in the years
1950, 1951, 1952, 1953 and 1954 respectively.
Below the respective onset of monsoon charts

are given information in brief about the eas-
tern and western disturbances that affected
the areas concerned during the period, middle
of May to middle of June, in the respective
.\'m\l’w.

It will be seen from Figs. 1 to 6 that the
advance of monsoon in the different parts of
Andaman Sea and Bay of Bengal did not take
place at the usnal time in each of the years
1950 to 1954. A critical study of the infor
mation given below TFigs, 2 to 6 with
reference to Figs. 1 to 6 will reveal that the
eastern depressions help the advance of
while western disturbances have
a retarding effect.

monsoon

In 1950, monsoon set in over south Anda-
man Sea at the usual time but its advance
into east central Bay and northeast Bay
was slightly retarded under the conditions
mentioned at (a), (b), (¢) and (d) below Fig. 2.
With decreased activity of western distur-
bances and formation of an eastern depression
on 8 June as mentioned at (e), monsoon
current was accelerated.

In 1951, monsoon came rather late in the
Andaman Sea under the conditions mentioned
under items (a), (b), (¢) and (d) below Fig. 3.
After the onset had taken place there was no
western disturbance and the progress of the
current towards north Bay and
northeast India was accelerated due to the
eastern depression mentioned at (e).

monsoon

In 1952, the onset of monsoon in the Anda-
man Sea and its further progress were rather
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Fig.1. Normal dates of onset of monsoon

[;ttz: Il!bl—‘-]‘ the in.t'l'l'.wrul ;l‘e'['l\"n‘\.' of waestern
disturbances and decreased activity of eas
tern (epressions throughout the period—items
(a) to (f) helow Fig. 4.

The situation—(a) fo () helow e, 5 —in
1953 is similar to that in 1950, The progross
of the monsoon current in this year wasre
tarded under the increased activities of wes-
tarn disturbances till the Ind week of June
as mentioned at items (a), (b) and (¢) when
under the influence of an eastern depression
it set in over northeast India.

1954 showed more or less a normal hehavi-
our in the advance of the monsoon current in
the Bav and northeast India. Tt will he seen
from the items (a) to (d) below Fic. 6 that the
activity of neither the western isturbances
nor tlul. eastern (1"’111‘0%:".”:1.\ was P mounceds
3. Influence of western disturbances on the rainfall in

the submontane districts of Bihar, West Bengal and

Assam

On_;a.|L;\._\'c-1'nnrlml monsoon diring June to
September an elongated trough extends over
the Gangetic plain from northwest India to
Orissa and its axis passes from Sriganganagar
to Balasore (Fig.T). With the approach of
easterly waves the trough extends out int
lform

1
0O the

Bay before the eastern depressions are
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Fig. 2. Gradual advance of southwest monsoon into
northeast India (1950)

(a) A western disturbance affected Punjab (I) to
Bihar from 18-21 May, (b) An eastern depression
moved from north Andaman Sea to west central
Bayv during 24 to 27 May and thereafter it wealkened
and became unimportant by 30 May, (c¢) A western dis-
turbance affocted Punjab (I) to Assam during 29 to
31 May, (d) A feeble western disturbance affected
south Baluchistan to Punjab hills from 1 to 3 June,
(#) An eastern depression moved westnorthwest across
Bengal - Orissa coast during 8 to 12 Juno
od in the north Bay (Fig. 8). These depressions
move westnorthwestwards and cause wide-
spread rain along and near their tracks. When
there is no depression, the dist ribution of rain-
fall over northeast India and its neighbour-
hood &ll‘-['ﬂ"%l'l* wpon the position of the axisof
the monsoon trough and the strength of the
monsoon eurrent in and round the trough. In
the absence of the eastern depressions the
axisof the monsoon trough often shifts north-
wards to the foot of the Himalayas and under
such a situation which is called as “break in
the monsoon’’ rainfall in northeast India
is cenerally restricted to the submontane
districts of Assam, West Bengal and Bihar
and rainfall decreases to the south of these
areas. The present analysis reveals that the
cases in which western disturbances passed
castwards through the Eastern Himalayas
during the monsoon months, though few, are
mostly associated with the “Dhreak™ condi-
tion described The result of this

:Ll]n\\'l‘.
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Fig. 8. Gradual advance of southwest monsoon into
northeast India (1951)

(a) A feeble western disturbance affected Sind
and Rajasthan during 11 to 14 May and a heat wave
passed over northeast India during 12 to 20 May, (b)
A low lay in east Arabian Sea during 24 to 29 May
and then became unimportant, (c) Two western dis-
turbances affected northwest 1ndia and Bastern Hima-
layas during 23 to 29 May, (d) A western disturbance
affected south Punjab to west Uttar Pradesh on 31
May, (e) Aneasterndepression passed westwards across
Orissa coast during 3 to 5 June, (f) A depression
formed in east Arabian Sea on 11 June, moved away
northwestwards and weakened into a trough cn 12th

coincidence was responsible for widespread
rain with heavy falls at the foot of the Eastern
Himalayas. The data given in Tables 1 (pp.
266-271) and 2 (p.272) are relevant in this con-
nection. The data given in Table 2 reveal that
the passage of western disturbances across
Fastern Himalayas during a particular period
is associated with increased rainfall in the sub-
montane districts during that period. From the
above observations it may be accepted that be-
sides other factors, the contribution of western
disturbances when they pass eastwards
through the Eastern Himalayas, to increase
the rainfall over the submontane regions of
northeast India is significant and often im-
portant. It is explained by the fact that the
passage of western disturbances accentuates
the monsoon trough and drags it towards
their tracks near the foot of the Himalayas,

|85 (98

Fig. 4. Gradual advance of southwest monsoon into
northeast India (1952)

(a) Three western disturbances affected Punjab to
Eastern Himalayas during 14 to 21 May, (b) An east-
ern depression formed in south Andaman Sea on 15
May and became unimportant on 17 May. Another
eastern depression passed northwestwards through
southwest Bay and adjoining west central
Bay during 21 to 25 May and became unim-
portant thereafter, (c) A westorn disturbance affected
Western Himalayas on 27 and 28 May, (d) Two west.-
ern disturbances affected Punjab toeastern Himalayas
from 30 May to 3 June, (3) A trough persisted over
central Bay from 4 to 11 June, (f) A trough lay over
east Arabian Sea from 9 to 17 June
strengthening the monsoon current over that
region, due to the convergence of Arabian
Sea and Bay of Bengal branches of the
monsoon.

4. Adverse effect of western disturbances on the deve-

lopment and movement of eastern depressions

It has already been pointed out earlier that
during the monsoon season low pressure
waves from the east develop into depressions
in the north Bay and the westnorthwest
passage of these depressions towards the
normal position of the monsoon trough helps
the progress of monsoon current over the
Gangetic plain. But the eastward passage
of western disturbances across or near the

|80 |95

Tastern Himalayas creates a position which is
unfavourable for the easterly waves to
develop into depressions in as much as the air
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Fig. 5. Gradual advance of southwest monsoon into
northeast India (19583)

(a) Three western disturbances affected Punjahb to
zastern Himalayas from 14 to 20 May, (b) Three west-
ern disturbances affected northern Indin during 20
to 27 May. A heat wave affected Gangetic West Ben-
gal during this weeck, (c) Two fechle western dis-
turbances affected Punjab to Gangetic West Ben-
gal during 28 '.\‘lu{ to 7 June. A heat wave affected
northeast India during the week ending 3 June,
(d) An eastern depression fromed in west central Bay
on 15 June and passed northwestwards across Orissa
coast on 17 June
mass contrast on account of the flow of north-
erlies into the Bay which is necessary for the
formation of a depression cannot exist with
the westerlies induced by the western dis-
turbances. From an examination of the data
shown under remarks column of Table 1, it
will be seen that inspite of other conditions
favourable for the formation of depressions
the low pressure areas in the Bay did not
actually develop into depressions as long as the
western disturbances were present. The
intensification of a low into depression took
place soon after the western disturbanee had
moved away wide Table 1 (page 266). Another
interesting feature which one can observe
from the data shown against 24—2T7 July 1954
(Table1)is that under the adverse environ-
ment created by the western disturbances in
higher latitude the depression took an unusual
course in July across south Peninsula. Tt is
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Fig. 6. Gradual advance of southwest monsoon into
northeast India (1954)

{a) Two western disturbances affected extreme
north of India during 14 to 18 May, (b) A feeble west-
ern disturbance affected Punjab and Eastern Himala-
vas during 20 to 23 May, (c¢) A low pressure wave from
oast affected Head Bay during 20 May to 1 June, (d)
A depression was formed in east Arabian Sea on 8
June and moved northwestwards and became un-
important by 10 June
interesting to observe that although easterly
waves moved into the north Bay in the 1st
and 2nd weeks of June 1952 and a trough of
low pressure extended from northwest Uttar
Pradesh to inland Orissa, no depression was
formed. Presumably the easterly waves
were too fesble to create the necessary con-
trast in the air mass for the formation of a
depression.

An overall study of the number of western
disturbances and eastern depressions in
monsoon season reveals that the frequency of
formation and movement of eastern depres-
sions in the normal path in any particular
year increases with the decrease in the fre-
quencies of western disturbances in the year.
Table 3 is relevant in this conneetion.

5. Prediction of heavy rain at the foot of the Eastern
Himalayas in the monsoon months

From what has been discussed so far it 1s
fairly clear that the information about the
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Fig. 7. Normal sea level chart for July

TABLE 3

Total No. of days during Jun— Sep on which north-
east India and the Bay were affected by disturbances

Year Western Eastern
disturbances depressions
1950 12 43
1951 15 40
1952 o* 29
1953 20 28
1954 19 28

*This excludes 11 days of western disturbances which

had no appreciable effect in northeast India
movement of western disturbances is useful
in the prediction of the progress of monsoon in
the Bay and northeast India and particularly
of occurrence of heavy rain in the submon-
tane districts of Bihar, West Bengal and
Assam. When a break in monsoon condi-
tions oceurs simultaneously with the move-
ment of a western disturbance, one can expect
heavy rain at the foot of the Eastern Hima-
layas.
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Fig. 8, Sea level chart at 0830 IST on 31 July 1953

While it is not difficult for a forecaster to
guess the movement of the axis of the mon-
soon trough on the basis of the data available
from the existing network of observatories in
India, one cannot trace the movement of the
western  disturbances during the mon-
soon season with confidence on account
of paucity of the actual data from the Hima-
layan region,

It is, therefore, highly desirable that the
network of surface, pibal and radiosonde
observatories in the Western Himalayas as
well as the Eastern Himalayas be improved so
that the daily observations from a closer not-
work of observatories from these regions are
available for daily weather forecasting.
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TABLE 1
Days of
western Approximate track Weather cansed Position of axis Other remarks
disturbance of the disturbance of trough
1950
1—2 Jul Uttar Pradeshto 1st—Widespread rain in north-

16—18 Aug

20—23 Aug

7—9 Sep

2426 Sep

1—3 Jun

Sub-Himalayan

east India with locally
West, Bengal

heavy falls in Bihar and
Sub-Himalayan West Ben-
gal

Ind—Widespread heavy rain in

Sub-Himalayan West
Bengal and  adjoining
Bihar

Uttar Pradesh
to Assam

17th—Widespread rain in Bibar,
Sub-Himalayan West Ben-
gal and Assam, locally
heavy in Sub-Himalayan
West Bengal and Assum

18th—Widespread and  locally
heavy rain in Assam

Dao. 21st —Widespread rain in West
Bengal and adjoining
Bihar

29nd—Widespread rain in north-
east India outside Orissa

23rd—Widespread rain in West
Bengal and Assam

Do, 7th—Loecal rain  in Bihar, Sub-
Himalayan West Bengal
and Assam

Sth-—-Loeal rain in north Bihar,
Sub-Himalayan West Ben-
gal and Assam, scattered
heavy falls in - Sub-Hima-
lnyan West Bengal

Oth—Local rain in north Bihar,
Sub-Himalayan West Ben-
gal and Assam

95th—Local rain with scattered

Nepal Hills
heavy falls in Assam

to Assam
26th—Local rain in Upper Assam

1951

Not much rain along the

Punjab-Kumaon by
foot of the Himalayas

hills to Uttar
Pardesh

+Close to the foot
of the Himalayas

l
> Do.
[

|
|

r Da.
J
1\
> Do.
|
J
ﬁl}- Do.
J
Do.

Low pressure wave
passed away west-
wards across
south Bay and
adjoining west
central Bay

A low pressure
wave passed away
westwards  thro-
ugh central Bay
and adjoining
sonth Bay during
7 to 11 September
without any fur-
ther development.
Just after this an
easterly wave
developed into a
depression in the
north Bay and
further intensified
into a storm

An casterly wave
passed  through
central Bay dur-
ing 24—27 Sep
without any fur-
ther development

A cyclonie eireula-
tion over central
Bay and adjoin-
ing south Bay was
prominent on 3
June. Tt moved
northwards  but
ultimately it be-
came unimportant
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TABLE 1 (contd)

Days of
western Approximate track Weather caused Position of axis Other remarks
disturbance  of the disturbance of trough

1951 (conld)
8-11 Jun Nepal hills to Oth—Fairly widespread  rain A cyclonie ciren-
lation was noticed
in  west central

Assam with scattered heavy falls
in Snb.Himalayan West

Bengal and Upper Assam Bay on 10th mor-
10th— Do. ning but it did not
11th—Fairly widespread rain in | Close to  the dovelop further

Sub-Himalayan West Ben- }-"","‘ of the
gal and Upper Assam with | Himalayas
locally heavy falls in Sub-
Himalayan West Bengal

12th—Tairly widespread rain
with scattered heavy falls
in Sub-Himalayan West
Bengal and Upper Assam

28-30 Jun (1) Uttar Pradesh 20th—Tairly widespread rain

to Assam over Bihar, Sub-Himala-
(2) Uttar Pradesh yan West Bengal and
to Chota Nagpur Assam  with  scattered

heavy falls over Sub.Him-
alayan West Bengal and
Assam

30th—Widespread rain in north-
east India outside south
Orissa. Scattered  heavy
rain in Bihar and Gangetio
West Bengal

Uttar Pradesh to
Chota Nagpur

S _'_"—_Y_"_'A"_J e  —

1-3 Jul Uttar Pradesh to  2nd—Widespread heavy rain §
Assam in Sub-Himalayan West Close to i}
Bengal and  adjoining f«;n; of tl]e
Ak Himalayas i
3rd—Widespread rain outside 4\ N Axis moved south-
Orissa wards on 4 July
10-13 Jul Do. 11th—Widespread rain in Sub-
Himalayan West Bengal ]

and Assam  with locally
heavy falls in Sub-Hima-
layan West Bengal
12th—Widespread rain in north-
east India. Heavy rain
occurred locally in Assam } Do.
and at a few stations in
Bihar and Sub-Himalayan
West Bengal
13th—Widespread rain in Bihar,
West Bengal and Assam.
Locally heavy rain in
Assam J

16-17 Jul Do, 17th—TFairly widespread rain in Do.
north  Bihar, Sub-Hima-
layan West Bengal and
Upper Assam with locally
heavy falls in Sub-Himala-
yvan West Bengal




268

TABLE 1 (conid)
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Days of !
western Approximate track Weather caused Position of axis Other romarks
disturbance  of the disturbance of trough
1951 (contd)
23-26 Aug  Uttar Pradesh to  24th—Widespread rain in Bihar, 5
Assam Sub-Himalayan West I
Bengal and adjoining |
Assam with locally heavy |
falls in  Sub-!imalayan .
West Bengal and adjoin- ‘{11059 to the
ing Assam and scattered foot of the
heavy falls in north Bihar ( Himalayas
25th—Widespread rain in Sub-
Himalayan West Bengal
and Assam with seattered !
heavy falls in Assam )
20th— Do. J
1952
1-2 Jun Punjab-Uttar No appreciable rain  in  Northwest Uttar
Pradesh -Orissa northeast India Pradesh to Orissa
28-20 Jun  Uttar Pradesh to  20th—Widespread rain  over Close to the foot

Sub-Himalayan
West Bengal

10-13 Jul Uttar Pradesh to
Aszam
1-3 Jun Northwest Uttar

Pradesh-Chota
Nagpur- Orissa

northeast India outside
Orissa with scattered heavy
falls in north Bihar and
Sub-Himalayan West;
Bengal

10th—Widespread rain over north
Bihar, Sub-Himalayan West
Bengal and Upper Assam
with lneally heavy falls
in Sub-Himalayan West
Bengal and Upper Assam

11th—Main belt cxtended south-
wards to Gangetic West
Bengal and Eastern Pa-
kistan, Locally heavy falls
in  Sub-Himalayan West
Bengal and  adjoining
Assam

12th—Widespread rain in Assam,
West Bengal and Eastern
Pakistan with scattered
heavy falls in Sub-Hima-
layan West Bengal and
Assam

13th—Widespread and locally
heavy rain in Sub.Hima-
layan West Bengal and
Assam

1953

2nd—Fairly widespread rain in
Assam, Fast Pakistan and
Sub-Himalayan West
Bengal

3rd—Fairly widespread rain in
south Bengal and seatter-
ed rain in Upper Assam
and north Bengal

of the Himalayas

Do. Low pressure wave
moving westwards
across south Bay
on 10th and be-
came unimportart
on 11th

Do.

Do.

Do.

Northwest TUttar
Pradesh to Orissa

Do.

b ccadae o o . cca Gl
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TABLE 1 (conld)

Days of
western
disturbance

1-3 Jun
(conld)

5-6 Jun

24-25 Jun

26-27 Jun

2-5 Jul

10-11 Jul

r5-16 Jul

20-22 Jul

Approximate track Weather cansed

of the disturbarnce

Position of axis
of trough

Other remurks

1953 (contd)
4th—Widespread rain in Orissa
and adjoining West Bengal
and local rain in Upper
Assam

Northwest Uttar
Pradesh —Chota

Nagpur—Orissa

Sth—DLocal rain in Assam, East
Pakistan and Sub-Himala-
yan West Bengal

Punjab—Sub-
Himalayan
Woest Bengal

6th—TFairly widespread rain in
Assam, Pakistan and Sub-
Himalayan West Bengal
with locally heavy falls
in Assam

7th—Widespread and heavy
rain over Sub-Himalayan
West Bengal

Uttar Pradesh
to Assam

25th—Widespread rrin in West
Bengal and Assam

268th—Widespread rain in north-
east India with locally
heavy falls in rorth Bihar,
Sub-Himalayan West Ben-
g21 and Upper Assam

Do. 27th—Widespread rain in north-
east India outside Chota
Nagpur and Orissa with
locally heavy falls in north
Bihar and Sub-Himalayan
West Bengal
Western Himalay- No significant rainfall
as th West Bengal

Tttar Pradesh
to Assam

11th—Widespread rain  with
locally heavy falls in Sub-
Himalayan West Bengal

Do. 16th—Widespread rain in north-
east India outside Orissa,
Chota Nagpur and Gange-
tic West Bengal with heavy
falls in Sub-Himalayan
West Bengal and adjoining
Assam

Uttar Pradesh— 2lst—Widespread rain in north
Subl-H'malayan Bikar and Sub-Himalayan
Woest Bengal West Bengal with scattered
heavy falls in rerth Bihar
22nd—Widespread rain in West
Bengal, Bihar and Chota
Nagpur with heavy falls in
Sub-Himalayan West Ben-

gal and adjoining Bihar

Northwest Uttar
Pradesh to Orissa

Cloge to the
foot of the
Himalayas

Do.

Do,

Do, The movement o
a low over routh
Bengal was check-
ed till &th. then
the low moved
westwards

Trough close to
the foot of the
Himelayas

Do.

Close to the
foot of the
Himalsyas

Do,
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Days of
western
disturbance

Approximate track
of the disturbance

Weather caused

23-26 Jul

20-21 Aug

7-8 Sep

9-12 Bep

14-16 Jun

28-29 Jun

Uttar Pradesh—
Sub-Himalavan
West Bengal

Do.

“‘TESt l‘iim.’lla.lv;],q
to Uttar Prade=h

West Himalayas
to Bihar

Uttar Pradezh

to Eastern
Himalayas
Do.

1953 (comid)

25th—Widespread rain in West
Bengal

26th—Widespread rain in north-
east India

27th— Widespread rain in north-
east India with heavy
rain  in  Sub-Himalayan
Woest Bengal

21st—Widespread rain in north-
east India outside Orissa,
south Chota Nagpur and
adjoining West  Bengal,
Heavy falls in Sub-Hima-

layan West Bergal and
adjoining Bihar
Tth—Widespread and  locally

heavy rain in Bihar

S8th—Widespread rain in north-
east India  with locally
heavy falls in Sub-Hima-
layan West Bengal

9th—Widespread rain in north-
east India with scattered
heavy fallsin Bihar and
Sub-Himalayan West Ben-
gal

10th—Fairly  widespread and
heavy rain in Sub-Hima-
layan West Bengal and
locally heavy falls in
north Bihar

11th—YVery heavy rain continrued
in Sub-Himalayan West
Bengal

12th— Do.

1954

15th—Widespread rain in Sub-
Himalayan West Bengal

16th—Widespread rain in Upper
Assam

29th—Widespread rain  with
locally heavy falls in Bihar
and Sub-Himalayan West
Bengal

30th—Widespread  rain  with
locally heavy falls in Chota
Nagpur, West Bengal and
Assam

Position of axis
of trough

Other remarks

7 Close to the
|’ foot of the
Himalayas

r
)
Do,

Do.

Westerly wave
merged with the
seasonal trough

Dao.

Trough close to
the foot of the
Himalayas

Do.

Do.

Close to the foot
of the Himalayas
Do.

Do.

Do.

Cyclonic  circula-
tion in west cen-
ral Bay was notic-
ed on 23rd. It
became unimpor-
tant ou 25th morn-
ing but westerly
wave became
active and mon-
soon trough shifted
close to foot of
eastern end of
Himalayas
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TABLE 1 (contd)

271

Days of
westarn
disturbance

Approximate track
of the disturbance

Weather caused

Position of axis
of trough

Other remarks

30 Jun to
2 Jul

19-21 Jul

24-27 Jul

19-23 Aug

23-24 Aug

1611 Sep

Uttar Pradesh to

Assam

Uttar Pradesh to
Hima-

Eastera

layas

Kashmir to Eas.
Himalayas

tern

(Upper Assam)

Uttar Pradesh to

Eastern

layas

Do.

Hima-

1954 (contd)
Ist— Fairly widespread rain in
Jul  north Bihar, Sub-Himalayan
West Bengal and  Upper

heavy falls in Sub-Hima-
layan West Bengal

19th—Widespread rain with

locally heavy falls in Sub-
Himalayan = West Bengal
20th— Do,
21st— Do.

24th—Widespread rain with loc-

to ally heavy falls in Sub-

27th Himalayan West Bengal
and Upper Assam

20th—Widespread rain  in north.
east India  outside Orissa

2st— Do.

22nd—Widespread rain in north-
east India outside Orissa
with locally heavy falls in
Assam and scattered heavy
falls.  in  Sub-Himalayan
West Bengal and Bihar

23vd—Widespread rain in Assam

and West Bengal with
scattered heavy falls in
Assim

24th—Widespread rain in Assam

10th—Widespread rain in  Bihar,
Sub-Himalayan West Ben-
gal and Assam

11th—Widespread rain in north
Bihar, Sub-Himalayan West
Bengal and Assam with
locally heavy falls in Sub.
Himalayan West Bengal

Close to the foot of
the Himalayas,
Axis shifted south-
Assam with scattered wards to Eastern
Pakistan on 2 July

Close to the foot of

the Himalayas

Da.

Do,

Do.

Do,

Do.

Do.

Unusunal westward
mevement of a
depression  near
Madras & south
Circars coast
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TABLE

The rainfall (in inches) in the submontane districts of Bihar, Sub-Himalayan West Eengal and Assam on selected

dates during which these areas were aliecled by western disturbances

Year Date
1950 16 Aug
17 i
5 bep
v,
1951 9 Jun
1w .,
1
29 ,,
11 Jul
12
13
IT &
24,
1952 24 Jun

Bihar

—_— A e
Actual  Departure
from normal

(%0)

6:2 + 345

2:5 =355
Gt 440
4-5 -+ 309
67 — 370
4.5 + 336

Sub-Himalayan West
Bengal

Actuai Departure
from normal

(%)
+ 337
- 500
+162

+ 107

AT

Assum

Actual Departure

{rom normal

‘;‘;U’

FG17

+ 100




