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Localized floods in Rajasthan owing to exceed ingly
heavy rains : Case study of small scale accentuat ions
in the 'Ind ian summer monsoon field associated wit h
intense upper anticyclonic shear zones'
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ABSTRA CT. Most of Raja~ilhan being a ll a rea of less an nua l rainfall , soi l and topography adhered 10 the

condit ion. sudden. rapid and exceedin~ly heavy rains for even a day or two, in a localized area can cause severe
ftood~ with natural calamity of very high order . Stud)' of some of these situations in the Indian summer mon­
soon field rc\'cals. tha t. fractional superirnposirion and, therefore, fractional accentuation of pre-existing lower
tropospheric cyclonic vort ices by upper an ticyclonic shear zones formed out of propagat ion and amplification of
:111 uppe r ",'C"'tt r1y and an easterly wave, in close proximity, is actually responsible for such exceedingly heavy

falls in meso or small areas.

I. Introduction

I. I. In this case study . intense meso/small scale
acce nt ua tions in Raja;than . during the Indian sum mer
monsoon are discussed , because of the great Importan ce
and desired interest on the issue 01 a sit ua t ion ~reated
by severe a nd devastating floods fro m sudden. rapid a nd
exceedingly heavy rai ns "~cal i zed in small or meso areas
of a so ca lled desert region . The C:1SCS taken up are
those of Jul y 1981 and Ju ly 1978. when unattended by
a ny monsoon disturbance and that of J uly 1979 whe n
attended by a migrato ry monsoon low.

1.2. In all t he three cases. there had b.een. 01 course.
a la irly wide a rea of light to mode,"lc ra ms. hu t. emhe­
dded in it. were spec tacular ly defined meso. or small
areas of c .<c,edin~ly heavy falls that brought 111 natural
calamity of very high o.der. In Ihe ,caseof 17 to 19 Jul y
1981 th: citv of I aip a remam ed 111 the onslau~ht
of in'c :~sant exceed ingly heavy .downpcur for s.uccesStV~
two 10 three days. bring ing In unprecede nted floods
and devaslalion 'fo r Jaipur and around. . In the case
of Ig to 20 Ju ly 1978. small areas m. norlh easl
Rajaslh an , at ound P,lani.Sikar.Chu:u remamed under
exceedingly heavy ra ins fo r .sue: e' Slve days. re,ullmg
into heavy loss and devastatIon . . In the case of 14- 16
Jul y 1979. exceedi ngly hea vy r ~lI1s .were . localized ~'~
par ts of centra l Rajasthan . sta rttng from a round SW.lI

Ma dhopur to Ajmer to Jodhpur areas , bringing in severe
floods in the river [_110 ; and leaving about 600 people
dead or missing.

2. Qualitative 'iounel

2 . I. Cas,' of 16·18 JII/Y /Y81 - In association with
weste rn dis turbances moving acros s extreme no rth of the
co un try, in the lowe r troposphere. cyclon ic vortices were
present in northwesl India . On 151h. these vortices
were over Jammu & Kashmir. cent ral Rajas tha n
and northwest Mad hya Pradesh. In the upper u opo­
phere, around 300/200 mb level, on e westerl y wave was
already in the exit across Western Himalayas when
another one was advancing across. Iran. at a time. when,
one easterly wave was a~ready in the exit aero : s Gujarat
a nd the west coa st. whilst another one was adva ncing
a~ross east Madhya Pradesh. On 16th. the lower cyclo­
me vortex over no rthwest Madhya Pradesh was absent
an d. the on e over central Rajasthan. at the rep rese ntat ive
level of 700 mb became well marked. In the upper
troposphere, at the represent ative level of 250 mb the
advancing westerly wave moved into cen tral Pakist an
and the approaching east erly wave '0 central Madhya
Pradesh. both the waves am plifyi ng and ga ining lat itude,
the amplified easterly •rough possessed by a ca pti ve
cyclonic vortex over \\ .:st Utt ar Pradesh . T he resulta nt
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