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Spells of heavy rainfall in association with western disturbances over
Northwest India during the monsoon of 1966- A quantitative approach

SURENDR A KUMAR and R: K. S. SAX ENA

Me/eorolagical Office, S"j d<" j llllg Airport, Neto Delhi

(Rtuive<! 28 J uly 1967)

ABSTRA CT. Throe spells of heavy rainf. l1 which occ urred over nort h...~t Uttar Pradesh . Himachal Pradeah
end th.. Punjab in aNO<'iatio n with weste rn disturbances moving "CroN extreme northwest India during tho
monsoon of 1966 were st udied.

It b ' lI beenshown qllantitativcly tb"t the increeee in convergenee at 90') m 8 . I. J. oeeurred over northwest
1011ia with approaching western disturbances and areas of very heavy rainfall har! marked ccnvergenee Ilt 900 m
level , euperimpoeed bl marked divergence at 9.0 km a.a.1 .

2. Evaluation ordlverpnees

The divorgence of horizontal wind field mal'
be expressed .._

whero u ..nd t· are the components of horizontal
wind 1', R is the rad ius of curv..ture of tho oarth
s nd ~, th e lat itude. Neglecting the la8t te rm which
is of .. small order of magnitude, we h..ve-
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Tho u and v components of wind fie ld were

computed from the radi~sonde/r...win and pilot
b..lloon d..ta. Duo to paucit y of wind observat ions
at 9·0 kill t he compononts ..t some statrons
and grid points were computed from

magn itude of day-to-day lower level convergence
and up por troposph eric divergence-their COIll­

parat ive values and progressive variations->on ti le
days of heavy ra infall. To evalua te progressive
vari..tions, one d..y preceding and succeeding the
period of heavy rainfall was also included in tho
heavy rainfa ll spoil.

In this note, a detailed study of tho heaviest
spell has boon made which occurred from 24 to 27
July 1966. The other two 8polls h..ve been briefly
described. Attempts have been made to find out
whether the occurrence of heavy ra infall in north­
west Ind i.. is ..ssoci..ted with increase in lower
J,:vel convergence at 900 III ..nd upper troposphoric
divergence at 9·0 km under the influence of
weste rn disturb..nee moving across north India .
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1. Introduction

Hea vy ra infall over northwest Ind i.. during
monsoo n is usua lly associated with the depressions
..pproaching from the enat and'moving westnorth­
westwards. Heavy r..infall also occurs over ex­
t reme nort hwest India whenever tho axis of tho
monsoon trough ru ns close to tho foot of
Himal..yas and consequent bre..k in tho monsoon
over the pl..ins.

Thore had been three spoils of heavy r..infall
over northwest, I ndia during the monsoon of 1966
which were neither associ..ted with tho easte rn
dspressions nor with the break monsoon condi tions .
The periods of those spells were-(1) 24 to 27
July, (2) 5 to 7 August and (3) 15 to 19 Augu st,

The first one was tho heaviest spell. It caused
severo damage to r..ilw..y tra ck and also took toll
of many lives in Dehra Dun valley. In all the
three C3W-'i, a western disturbance was moving
across northwest India.

)Ioolcy (1957) has described that the increase in
activity of the monsoon over the Punj..b (I ) and
wast Uttar Pradesh is ....soci..ted wit h' th e passago
of western disturb..nces ..cross cxt rcmo north
India , Piaharoty and Kulkarni (1956) have shown
tha~ zones of hoavy ra inf..ll in monsoon can be
a,..oeiated with m..rked d ivergence iu the mid ..nd
uppor t roposphere.

I t is well known that tho areas whero low level
convergence is superimposed by mid jupper tropo­
spheric divergence ..re the most favoured areas for
mar ked ver tical velocity, Heavy precipitation
aroa.'\ are where susta ined vertical velocity occur
for considera ble length of timo. It was, therefore,
t hought worthw hile to consider qu..nti tatively the
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