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Effects of off-shore vortices on rainfall along the
west coast of India
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..\B&'TRA(IT. Formation and dissipa tion of small scale circulat ions and vo rtices tako place inoeas:lOtJy along
the west roast of India. during the monsoon SCMOn . Some of th ese vortices are found to develop into singfftca nt
shape and size And make notewort hy c ontribut ions towards rainfall alung the west C08.f<t. The occ urrence of rain
fall relat ively heuv lee over the coastal sta tio ns away from the ghats than over aect ione CI086 to tho ghete is not an
uncommon feature. This pe culiar distribution of rainfall is found to occur under the influence of off-shore
vort ices.

The se vortices are of t he order of :JO to 100 miles in horizontal extent. They generally move ncrthwnrds
parallel to the ghats . Th e varia tions of surface winds experienced at the stations provided wit h autogra phic re
cords reveal that the re arc fl. few significant point s connected with all well-developed vorti ces, and th ut the rain
fel l aeeocla tcd with l~ vortex i15 usual ly heav in'lt between the 'core' region Bod the 'contlucnt' region of the vortex ,

t , Nat 1Jre of oD'..shore vortices

It is well-known that format ion and
dissipation of circulations and vortices go
all incessan tly ill the moti on of actual
fluids. Instance>; of such large-scale vo rt ices
in the atmosphere are found in extra
t ropical cyclones. tro pical revolving
storms, etc which are responsible for large
scale weat her phenomena. They are also
found on a smaller scale in other whirls
like dust -devils, circulat ions associated
with convect ive clouds and other ordinary
eddies produced by hillocks, large buildings,
etc .

The vortices und er examination in this
paper are those whirls which are 30 to 100
miles in diameter in horizontal extent .
These are distinctly smaller t han the t ropical
cyclones but definitely larger th an the
ce lls assoc iated with cumulonimbus and
similar convective clouds. A small note
on such vortices appearing over Colaba
with the first hurst of the monsoon has
been published by Banerji (1928). He
has accounted for the existence of vortices
of 20 to 30 miles in dia meter to the thermo
dynamic features, characterist ic to a frontal
region, prevailing along th e monsoon front
which is a surface of discontinuity between

two air masses, one relatively warmer
than the other. The present paper deals
wi th similar vortices which are found to
occur even well within the monsoon current
more often in association with the periodic
st rengtheniug of monsoon along the west
coast . I

2. Mechanism behind the vortices

The dyna mical process of the formation
of these vorti ces can he understood if we
consider the southwest monsoon current
to he u non-uniform westerly stream in
which there are narrow zones of relatively
large horizontal velocity and of higher
moisture content, with consequent difference
in density from the general st ream. It
is generally accepted that even afte r the
monsoon is fully established over the country,
fresh surges strengthening the monsoon
current along the west coast occur very
often. The boundary of separation between
the fresh stream and the already exist ing
current becomes a region of discontinui ty
of wind velocity (or sharp wind shear) ,
and also of slight discont inuity of air desnity,
which are tho two condit ions favourable
for the generation of waves. The isobars
over the Arabian Sea, especially over the
nort h and central portions, assume th e
































