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Areal extent of southwest monsoon droughts in India
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ABSTRACT. Areal exte nt of drought. in Indle ia studied by computing linear correlation between tho
southwest monsoon rainfuJi of a particular station (IWUltef dtation) , when it gets below.median rainfa.II, and tho
eorreeponding monsoon rainfall of each of 120 oth..r 8tati0ll8 forming a well distributed network owe tho country.
Thill is done for 12 1lla6tersta tions selected over different perte of tho country. The study shows that drought. in
tho weetem patU of tho country have comparative ly greater areal extent.

t , lntroductioD

Fluotulltionti iu the sout hwest monsoon rainfall
in India arc well known. H is a fea tu re of con.•i­
dorable significance in the agricult ura l produc­
t iou of the coun try. Tho coefficient of mons -on
rainfall vari at ion ran ges from 20 per cent (west
coast , east ~hdhya P rad esh) to 60 per cent (west
RajaRthan, Tamil Nndu), In some yCfl.rK, when min
ito! plentiful OV(lT Rome arC:.l8', there arp. other erons
which receive insufficien t rain rendering nnrmu]
agricu ltural and other rain-based ac tivi ties d ifficult.
Spatial correlat ion study of rainfall is of interest iu
this context , as it brings out tile extent of high and
low rainfall association bet ween d ifferent areas.
Studies of thi s typo have been carried out in th e
United Sta tes by Yevjevich (1967) and in
Australia by Maher (1968). They computed
linear correlation bel ween rainfall of a particular
sta t ion (called maste r station) and other stations
in the coun try,

In recent years, occurrences of severe droughts
in I nd ia (in Bihar in 1965 and 1966 and in )[aha­
ra shtra and other areas in 1972) have caused oonsi­
dorable concern. Featu res leading to non-occur­
renee of ra in or its poor distribution have evoked
scientific interest . One aspect of the problem to be
studied in th is connect ion is the aroa l extent of
drought, because the greater the area l extent, the
greater is tho result ing d ist ress. Th is feature of
drought can be stud ied by the technique of rainfa ll
correlation when tho master station experiences
drought. When a ..tntion receives low rain fall. "ay
below median or less than a specified percentage of
t he normal in a period , it does not necessarily mean
prevalence of drought cond itions. This ra in may
be sufficient to meet the needs of vegeta tion and
other established norm al activities of tho place.

When rainfall is not adequate to meet these
requirements and water shortage begins to uffect
t he region adversely , then only drough t commences.
Th is minfull require ment will vary from place to
plnoe dependi ng on the type of soil, cvapot rans..
pira tion loss etc , and hence it is ,Iiffieult to specify
rain fall deficiency on n uniform bllRis for drought
incidence. ~, fof.tho purposo of tho present ftUc.ly,
bclnw-median ra infall at the master station i~

taken only in a very broad sense, IlS the drought
cri terion, tid.• representing the lowor dro ught- half
of the rain fall spectrum.

2. Melhodology

Over most areas of the country, the.out hwest
monsoon (J une-September) rainfall accounts for
more than 80 JK'r cent of tho nnnua l. Tamil Nadu
is however an exception. '['his prinoipa.l rainy
sea-son of the country has, therefore, been stud ied.
Rao el al. (1972) have shown that by snd large, tho
southwest monsoon rainfall of India iJl normally
distributed. No transformntion of the monsoon
rain fall series was, therefore, done for applying
the statistical technique of correlation .

A well distributed network of 120 ra in recording
stations located over d ifferent parts of India and
having data for about 60 years (1901-1960) was
selected for the study. I n this network , 12 statio""
located in different Sta tes were chosen as mas ts ,
stations. These are shown in Fig. 1. Taking Tri­
vandrum as the master stat ion. vears when Tri.
vnndrum received below.median ~t;()uthwe5t mon­
soon (June-September) rainfall were found out
Linear correlation WAS computed between monsoon
ra infall of 'I'rivandrum and each of th e other
network stat ions (Fig. 1) of these years. Correlation
coefficients were plotted and isopleths drawn for
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