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A statistical study of synoptic systems causing significant
rainfall over Tamil Nadu during southwest monsoon
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A8STRACf. A statistical analysis of the five-yeardata (1975-79) has been carriedout to study the occur.
renee of various synoptic systems which cause significant rainfall (scattered/fairly widespread/widespread)
oyer Tamil Nadu during the southwest monsoon season. It is seen that the occurrence of the synoptic systems
surface trough (with or without upper air cyclonic circulation) and low pressure area- is dependent on the post
lion of the monsoon trough with respect to the normal. There is 3. high probability of occurrence of surface
trough with cyclonic circulation and low pressure area when the monsoon trough is to the north of its normal
position. Also the probability of occurrence of significant rainfall is higher with low pressurearea (66 %)compar
ed to sea level tro ugh with or without cyclonic circulation (20 %).

1. Introduction

Though Tamil Nadu gets most of the annua l rai nfall
d uring the northeast monsoon seaso n (Oc t-Dec). therc
is a significant contribution from the southwest monsoon
Season. The hilly region , of the State, namely Nilgiris
distr ict, Co irnbat ore distr ict and western pans of Madu 
ra i d istr ict gct nea rly 50 %of the an nual ra infall during
the so uthwest monsoon season, The rainfall decreases
grad ually towards the coast which gets about 25-30 %
of annual rainfall dur ing this seaso n. The ra infall
during southwest monsoon season is very impo rta nt
for the first crop and a lso for the hydel projects in the
hilly tracts of the State. The synoptic situat ions which
occ ur in the northeast monsoon season have been fairly
well studied while there has been no detailed study of
the rain-giving systems which affect Tamil Nadu during
the southwest monsoon season, An attempt has been
made in this paper to classify the synoptic situat ions
which yield signilicant ra infall Over Tamil Nadu during
southwest monsoon season.

2. Data utilised

The study is based on the data for the period of
5 year s from 1975 to 1979. The working cha rt s of
Area Cyclone Warning Centre, Madras have been ut ili.
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sed for obtaining synoptic situations. There a re about
60 ra infall sta tions in Tamil Nad u (belonging to India
Met. Dep. and Sta te Government Department s) from
which da ta are received telegrap hically at Area Cyclone
Warning Cent re. Madras. These dat a have been utrli
sed for working o ut the spa tia l d istributions of ra infall .

J. Synoptte situat ions

The strength o f the low level westerl ies over Peninsular
Ind ia varies co nsiderably fro m day to day during the
so uthwest mo nsoo n depending upon variou s factors.
The westerlies a re strong when the monsoon trough
shifts so uthwards or when a low pressure system forms
over head Bay and travels westnort hwestwards (Rao
1976). They weaken considerably when the mon soon
trough shifts northward of its normal po sitio n. When
the monsoon westerlies are strong over the Peninsula
no significant synoptic situations occur and weathc;
remains mainly dry OVer Tamil Nadu. When the
monsoon westerlies are weak, significant synoptic
systems can be seen to occ ur a t the surface o r in the
lower tropospheric levels (sha llow) over so uthwest Bay
off Ca pe Co rnorin-Sri Lan ka coa st (Ramamurthy
1969), The synoptic systems which occur are sha llow
surface trough, surface trough extendi ng upward. into
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