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Fluctuations in the pattern of distribution of SW
monsoon rainfall over Rajasthan and their
association with sunspot cycle
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ABSTRACT. The ,r early pattern of dist elbutfon of rainfall d urin g the SW monsoon season for eeeh Qf the
years 1001 to 1950 for Atat ions eve r Raj&5than a re represented b)' AU derived pa ram eters. YC'.'\r to ')'ear variat ion
of these parameters, d escri bing the distribution oC monsoon rainfall, hils been st ud ied for nine representative
stetlons over Rajasthan.

Polynomial trend euelysis of the time scrlcs of parameters indica te osci llatory Ceatures and power spec­
trum en elysis reveal certain Significant peelods corresponding to sunspot cycle or quasi-biennial osc illation. On
examination of the monsoon circulati on features sueh 8 S the s urface prn.'J.'1nre encmalles end (requeue)' o f breaks
in monsoon over llltlia suggest that breaks in the IIlOI1~n are more during sunspot maximum than during
sunspot minimum. It is "lSI> observed that frequ ency of s torms and depression is less during sunspot maximum
than during the sunspo t minimum.

t. introduction

In spite of the syst ematic nature of the monsoon
rainfall, year to year total rainfall as well as its
distribut ion during the season, show large varia­
tions. Fluctuations in the intensity and pattern
in monsoon rainfa ll are to a large extent associated
with the frequency of depressions, which traverse
the Indo-Gangetic plain from east to west.

In a detailed study of rainfall data of Rajasthan ,
Rao (1958) concludes that there is no significant
trend in seasona l or annual rainfall of Raja sthan .
Ananthskriehnan and Pathan (1971) have present­
ed results of analysis of mean pentad rainfall
over India and neighbourhood. These show a
variety of patterns of rainfall over the area.
J agannathan and Bhalme (1967) made a pilot
study of monsoon pentad rainfall of northeast
India for determining the variations in the pattern
and linking them up with physical features.
In their study it was reported that rainfa ll pattern
experienced significant contrast between the
different sunspot epochs suggesting the differential
intensification of the seasonal trougu of low
pressure.

In the present study year to year variations
in the derived parameters, that make up the
distribution of rainfall during SW monsoon 8CaSOn
over Rajasthan, have been examined hy fit ting
orthogonal polynomial and powerspectrum ana ly-
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sis. The variation of rainfa ll distribution para­
meters paralle l to sunspot cycle along with some
monsoonal circulation features at different sunspot
epochs arc reported. .

2. Data and method of analysis

Tho rainfall of the 25 pentads, comprised
within the period 31 Jl[ay to 2 October COrres­
ponding to the 31st and the 55th pentads, of
the ' IGY Calendar', for the period of 1901 to
1950 for nine sta tions (Fig. I) have been studied.
The pattern of distrihution of rainfall during
this period has been broken into five orthogonal
component.'! such that the rainfall at time I Can
he represented as

R(I)=AoFo(I)+A,F,(/)+ . . . .+A.F.(I) (2.1)

where F,(I) is a function of the rth degree in time
and tho coefficients A, are independent of time.
These functions have the property of mutual
or thogonality such that JF, F.d/=O, the iutegra­
tion running over th e entire period under considers­
t ion. Dne to this property th e influence of the
several functions are independent of each other
and the coefficients of the polynomial indicate
the extent of the influence of the different compo­
nents in<lependent of one another. Thus the
coefficients can serve a. independent param eters
of the ramfall distribution for comparison between
the different sta tions a. also between different
















