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ABSTRACT. The pockets of heavy rainfall in a widespread rainfall system during the southwest monsoon
period in the India n region are the centres of meso-scale systems. Contingency index technique is applied to
determine the diameters of such srstems and their distribution over Madhya Maharashtra and Marathwada
sub-divisions of Maharashtra during the monsoon period.

The technique determines the probability or otherwise of occurrence of rainfall of similarintensity at pairs of
stations at different distances. The variationof CI with distancegives an indication of distribution of meso-scale
cloud systems embedded in macro-scale systems. The method eliminates the random chance of occurrence of
similar type of precipitation over stations having the same CI.

1. Introduction
Earlier observations by a number of meteorologists

esta blished the existence ofvertical motions with scales
of the order of 10' km and it was recognised that weather
associated with these cyclones and anticycl ones could
explain to a large extent the var iance of meteoro logical
parameters which occur on the scale of several days. The
spaci ng of cities in which man lived and observed the
weather was nearly idea l for resolving the structure
of these vortices and such scales were termed as 'syno­
ptic scale'. Subsequently. radar and weather satellites
have revealed considerable spatial variabi lity on a scale
larger than cumulus cloud but smaller than synoptic.
Observat ions of rainfall in a closer network of rain
repo rting stations show a var iabili ty in tbe rainfall
amounts at all these sta tions although these are located
in a much smaller area than that of the synoptic scale.
Th is meso-scale distr ibution is the feature of all syno­
pt icdisturbances.

A study of data of the rai ngauge sta tions used in th is
study shows that on some days almost all sta tions
repo rt rain while on o ther days only a few have rai n.
The locations of these sta tions in the area of Madbya
Mah ara shtra and Marathwada to which this study per­
tains are shown in Figs. 1(a&b).
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In the Indian sub-continent many researchers have
shown the existence of areas of convective activity
(meso-scale systems) embedded in the macro-scale
systems. Investigations undertaken underthe programme
'Exe rcise Storm Exchange, 1973' have shown that mon­
soo n depressions have small meso-scale cireulations
embedded in them which, perhaps, cause locally heavy
rains. Small vortices (sometimes hardly 100 km or so in
length), which form ofT the west coast of Ind ia
in the monsoon season cause very heavy rainfall locally.
Such meso-scale systems of sho rt life period are impor­
tan t from forecasting point of view, particularly where
accura te forecast for short periods of 1 to 3 hou rs Over
limited area is needed.

Many meteorologists have tried to work out the di­
mensions of these meso-scale systems embedded in a
larger scale system. Billa and Raj (1967) used a triangle
of recording raingauges near Pune to measure the dimen­
sions of five meso-scale rain systems during summer
of 1964. They found the median rad ius as 55 km.

In th is paper an attempt is made to determine the di­
mensions of the meso-scale systems during the monsoon
period in the areas ofMadhya-Maharashtra and Mara­
thwada by using Contingency Index Technique.








