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ABSTRACT. The conveetlve activ ity aloD,'t the west 00881. of India in the eoutbwee t monsoon seaeou baa
some characteristic features, the reeeone for which could not be given earlier. The observed fceturee of eonveetfve
weat her over Bombay In tbi e eeaeou show t-hat they do not fall into t he general pattern found in other areas of the
tropics. A stu dy of the th ermodyna mic conditions revea l that th ese features cannot be explai ned in terms of the
observed ifistability . On the other hand. these Ieeturee could be expletncd in te rms of the environmental wind
field.
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t . Introduction

Dlassica! approaches to convective develop­
ment were based on therm odyn•.mie instabil ity
of the airmass in which these clouds b'l'OW (Bjerknes
1938, Normand 1938). Later studies have hrought
into focus such factors such as entrainment
(Stommel 1947), form drag (Schmidt 1917), and
the effect of environmental wind field (Byers
and Braham 1949, Malkus 1952, :'o[alkus and
Scorer 1955, Newton 1960, Browning and Ludlam
1962). By the 'Slice' method the heights of cloud
tops work out to be lower than the height of
the instability layer. ·But as Ludlam (1963)
points out cloud top. often terminat e below even
the level given by the above methods. No satis­
factory explanation for this WlIS available 50 far.
A partial explanat ion WlIS provided by a recent
study by the present authors (1967), who postu­
lated a parameter called 'Relative top shear',
which seem to account for the vertical extent of
convective clouds Oil a Isrge percentage of
occasions. This parameter depend. on the envi­
ronmenta l wind conditions.

A spectac ular example of growth of convective
clouds terminating often below the level they
oaght to grow according to thermodynamic
considerations occur in the southwest monsoon
season along the west coast of India. Even tbough
this aspect is known to th e meteorologists, no
... t isfactory explanation for the same has been
given so far. A stud y of the thermodynamie
and environmental wind data of Bombay for
the years 1955 to 1962 WlI S made and results of
this study are presented in this paper.
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2. Observed features orconvective activity at Bombay

Bombay experiences significant hydrometeors
only in the summer half of the year. Fig. I(a)
gives the mean ra infall, the average number of
raiuy days and thunderstorm days at Bombayin
different month. of the year. The interesting
feature shown by the figure is that inspite of
the enormous increase of rainfall in the months of
July and August, there is a sharp decrease in
thunderstorm activity. That this i. an unusual
feature for the tropical latitudes is shown by the
comparable data of some of the other sta tions
in low latitudes given in Figs. I (b) and I(e).

Thunderstorm activity at Bombay is maximum
in the transition periods before the onset of the
southwest monsoon (from beginning of May
to middle of June) and after the withdrawal of
the monsoon (from middle of September to
end of October). During this period the storms
develop in the afternoons and evenings over
the hills to the east of the sta t ion. They drift
iu the easterly wiuds and str ike the sta t ion
giving some prceipitstion. Some of them cause
easterly squalls. A typical onse of this typc is
shown in Fig. 2.

However, rada r studies have shown that the
convective clouds which develop over the hills
dur ing these periods move sluggishly or remain
stationary at the place of their origin. They
have also a tendency to dissipate rapidly as they
move from the favourable terrain (Narayanan
and Krishnamurthy 1966). So many of tbese
storms which strike the sta t ion are iu .. dissipatiug
















