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ABSTRACT. Tht· necessity IIf rlca'in \ with the lower tropos phere ove r India Bit conlliflting IIf two sepa rl\te
st f.lt \ having o ppo." te va lUl'zj of horieonte wind divergence is bri efly expl ained. h may not beeufflcient to luok
for "rea llo f convr-raeneee t the lowe r It'\'cl "l;areaflof marked divergence at the upper JCH'~of ;.OU mbanda lof t mev
be equally, ifnot mere, importa nt for the und erstandi ng a nd fOt t"'e8 titing u( "cr,- heavy rai ns. The principlC'1'I ofd;"
d ucing a relU~ of marked hori zontal divergence on qual itattve rea soni ng blldUll on considera t ion» of non .geostrophlo
mot ion a s wellll'" ora it How down t he groldit'nli ofvortidt), arc th en outli ned . A Iew CillU:!';cof non-uro@,ra phic pheno,
menal rainfall of 10'.:''0· in :!.. hour s whir-h fe ll over ccrta in pa rt ..of Ind iu duri liK tl n- )Iouth wCl\.t monsoon o f H1;'H
a n ' shown to ha VI! fallen Ina reu s of ma rked uppe r a ir di vergence.dedu cible from Much qUlllita th·.. reasoning appliod
to flow plIUt'rnMa t [ 00 mb nnd aloft .

1. Introduction

I t is well known that tile southues! sector
of depression. and cyclones of tile sout hwest
monsoon sea son is usually the region of heavy
rainfall of 3" lind above in twentyfour hours.
There are various expl anations frontal and
otherwise for thi s phenomenon (Rsmana­
than and Ramukrishnnn 193:l, DCSIli 1951,
Mull and Rao 1949). However, ever)" Indian
forecaster knows that there are numerous
occasions during the southwest monsoon sea.
SOil, when other sectors of such cyclonic 8)'S­

terns experience heavy rainfall. There are
also occasions of heavy rain which are not
nssociated with westward moving cyclonic
systems detectable on the sea lovel charts.
We have no accepted crite ria to foresee or
even accoun t for the heavy rainfall in sectors
other than tho southwest sector of monsoon
depressions.

The paper describes a stud)"in which a few
occasions of heavy rainfall over the Bomba)"
State are examined on the basis of day-to­
day 500·mb contour patterns and tim 700­
f>OO mb thi ckness Jines . The thi ckness pat­
terns were drawn with the help of pibal winds
a t 0900 GMT and the thickness values at th e
dozen radiosonde observations taken at
1500 mIT, and are therefore liab le to a

certain amount of criticism. The 500-mb cou..
tour patterns were built up from the surface
charts through the 10000mb chart , and the
thi ckness patterns between 700 and IOGO-mb
levels and th ose between the 500 and 7oo-mb
levels. It was encouraging to find that quite
a few of t ile occasions of hm vy rainfall, even
when they did not occnr over the southwest
sector of the westward moving cyclonic sys­
tems of th e sea [evel chart, were associated
with a contemporaneous Bow pattern at the
5OO-mh level, which suggested marked hori­
zontal divergence on grounds of qualitative
dynamic reasoning.

2. Convergence and divergenceIn the atmosphere

Computations of couvergenca on the basi. of
actual pibsl winds in the first lO,OOO ft of the
atmosphere over Ind ia have been carried out
by Das (1951) and Asnani (1951) for specific
occasions. They have obtained convergence
values varying between 3 X JO-' per sec
and 9 X JO-' per sec for levels between 50CO
and 10,000 ft s .s.l. Tho contribut ion to the
rate of pressure cll8nge at the gro und level
due to the convergence in tile layers of the
atm osphere between th e surface and a height
level z, can be computed on the assumption
that th ere is no horizontal divergence in the
superincumbent column of air. According to




















