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Forecasting of Thunderstorms in Western India in
pre-monsoon and monsoon months*

Y. SRINIVASAN

Regio"'" J[eteorologjc"/ Centre, Col" bn, Bom""y
AB.'I'TRA(.'T. For I llrgt~ 8C81c convec t ive activit ,)" th ere should be A combination of the following four favour­

able conditions-low 1~\' f' l convergence, high le,..el di vergence , I!'ufficient inflow IIf moisture in the lower les els And
" Ievour able etabil ity Index . Th e lIyno~tic models producing tile Above Iavo urnblc conditi one ere diseusecd and
the ways of idcntifyiu ,l( them on the dally working cha rta ere indi cated.

Thunderstorm! during the m OIlKOOn 8t\aIIOn are CIIu~d by the movement of tbo upper eas terly W3V~. T he
upper eeet crly and westerly wavo teougheere compared and their relativ e l'llicaey in producing t huuderetoems
i.I commented upon.

Typical aynoptic 8ituatiOIlB of t hunderstor m &ctivity in Bombay State during 19.j9 are given illustrati ve of
thp ideas mentioned in the eatliu peregrepbe.

Climetologicel distributio n of thunderstorms and duetetorme ove r Indi.. ilJ explained in te rms uf the four
Iavourable Iectc rs ment ioned in the begfnnlug.

Fina.lly it iiisum med up that IllrJl:Cecale couvecu ve ucli vit)· O<:CUnl anywhere in lnd ia und the neighbourhood
provided there is a proper combinatio n of th ese favourab le fat"tors.

r. Introduction

1· I . The forecasting of thunderstorms in
the simplified form is essent ially a problem in
the stability conditions of thc at mosphere.
However. forecasters have realised the in­
adequacy of th e thermodynamic diagruma
alone for thisJJUrpose. There are ot her factors
mostly controlled by the kinematics of air
motion, which have to be taken into account
hefore any conclusions can be arrived at
regarding ' the occurrence or otherwise,
of thunderstorms. It is proposed to discuss
in this paper these factors which have been
found to be significant in the forecasting of
large scale convective phenomena in the
Tndo-Pakistan sub -cont inent.

1·2. It is now well recognised that in any
analysis [and prognostication) of weather,
the atm osphere hns to he considered as
consisting of at least two layers ami llny
synoptic discussion must take into account
the processes taking place both in the lower
as well as th e upper layers (Riehl I954n).
In terms of a two layer atmosphere Petters­
sen (1955) has formulated II working hypothe­
sis that "cyclonic development at sea level

occurs when and where an area of positive
vorticity advection in the upper troposphere
becomes supe rposed upon a frontal zone at
Ben level". Koteswa ram and Srinivasan
(1958) in their study of the synoptic factors
favourabl e for the occurrence of pre-mon soon
thunderstorms in Gangetic " 'cst Bengal
have also arrived at all almost similar conclu­
sion, viz., " for generat ion of thund erstorm
act ivity over Gan/(etic West Bengal and
bv inference over the rest of northeast
I ndia , it is necessary to have suitable condi­
tions for producing low level convergence as
well as high level divergence and the occurr­
ence of either of the conditions, by itself,
is insufficient for sett ing off thc thunder­
storms". Some of th e points described in
the following I'aragraphs are bused on the
conclusions arrived at in that paper.

2. Favourable condItions for occurrence of large scale
convection

2 ·1. The favourable conditions for large
scale convect ive acti vity may be summarized
as follows-

(a) A mechanism to ClllISC low Icvel
convergence which will enable the
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