
•

•

l .4iaRJ . Jld. Hydrol. GwpAy•. (1976), 27, I , 23·28

1i1i1. li77 (540)=82

A study of trends and periodicities in the
seasonal and annual rainfall of India

B. PARTHASARATHY a nd O. N. DHAR

Indian Imtitule of Tropical Meleorology, Poona

(Rt<'eived 30 Seplembe1' 1971)

ABSTRACT. Tho seMOoal a.nd &lU1ual rainfall of IndIa for eaoh year of tho OO·yea.r period (rom 1901 to
1000 han been studied by subjecting them to the latal stati&tica1 t.echniquee. This ..wy&it h.. brougM out thal
the mean annual rAinfall is oftho order of 119 em wit h . standanl deviation of 9 '5 om. Fisher', 8tatiltiCll ha ve
shown that the frequency distribution of time eerie8 of If''MOrlal and a.nnuaI rainfall arenormal. Si~ni6C&nl
Inoreeee of Ii per cent in 30 .)001'8' moan is observed in the southweet moueoon and the annual mnfall but the
inCI"MM of 6 per Mnt in the pmt m01UlOOl\ rainfall is not IltAtiatically aignifica.nt. r ower spoctrlllQ. 6llAlysill has
re\eal<'d the presence of2 ·3 to 2 ·5 yean ' cyc le and a " eak cycle of .boat 10-16 yean.
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\. Introduetlon .
Studies of large scale changes in atmospheric

phenomona over wider areas especially in rainfnl l
lind temperntures nre pre-requisite for tho planning
and doveloplUont of a country's natural resources,
Stud ies in fluctuntions of rainfall were csrried out
in India na early as 1896 by Blanford who
calculated the average annual rninfalland later by
Walker (1910) who examined the monsoon rninfaIl
(JMe to September). First systemat io study
of trends and periodicities in annual ra infall of
India for tl.o eonutry as a whole by applying the
sta tist ical methods \VIlS studied by P rnmanik and
J aganuathan (1963) by oxamining the 100year
moving a verage as weIl as tho orthogonal polync­
mial technique. with data of 30 stations.

Regional ana lysis ofrainfaIlfor tho contral India
wao attempted by Agarwala (1952), for Rajasthan
hy Pramanik et al. (1952) and Ra o (1958), for
Tamil Nadu by Krishna Rao and Ja gannathan
(1953 ) and for tho different sub-divisions by Bao
nnd J agannnthan (1963). Mter 1965, considerable
work on trends and periodioities of India rainfall
hlls been dono by various research workers(Kotes­
warsm and A1vi 1969, Bhsrgave and Bansal
1969, J agannnthan lind Parthasnratb y 1973 and
Parthasara thy and Dhar 1974). However, all
t hese studios are restricted to tho analyis of rainfall
data of a single or gronp of stations or of difrerent
meteorological divisio~. In tho present study
seasonal and annual rainfall of the country a s a
whole has been undertaken for a detailed study
hy applying the latest statistical teohiqucs,

2. Technique used lor oblalnlng aYerage rainfall
Mean seasonal and annual rainfall have boon

worked out for tb e entire country on the basis of

about 3000 rningauge , ta t iono uniformly spread
all over tho country for eaoh year of th e 6O-yr
period from 1901 to 1960. 1\'king into consider­
ation all the rninfall sto.tions in a meteorolosrienl
sub-division for a pnrt,icular season/yoar, ave';..ge
rainfall for that sub-division was first worked
out for tho different SC8sonS a8 wellns yonr as 3.

whole, In this wa y, average rninfall of all thosub­
divisions of the country was worked out for each
lJOason/yea r of th e 6O-year period. Knowing the
areas of eech sub-divisicn , weighted mean rainfall
for different seasons and year as a ' whole were
\\'Llrke<l out for the entire country for eaeh yea r of
the 6O-yenr period. F rom the GO-yOM series of
"""sonal/a nnual rainfall of India , various statis­
t ioa] parameters were worl...,d out (Ta blo 1). It
is Observed that the mean annual rainfall of tho
contiguo..s Indian area is about 118· 8 om with
a sta ndard deviation of 9 'li om and coeffioient of
variation is 8 percent . It is also seen that about 7li
per cent of mean annual rninfa II occurs in the
southwest monsoon season, and hardly II and 10
per cent respectively occurs in summer and post
monsoon """8008. Tho winter months of .Ianunrv
and February receive only 4 per oent of tho mea;'
annua l rainfall, The coefficient of variat ion values
are the highest for the winter and post monsoon
seasons for ti ,e country.

3. p;a-llJn :J distribution or sea,oDlllannual rainfall

It is e8-""ntial to know thonatu re of th,' frequency
,li.tribut ioll ofany timo series under oonsideratlon
for the applicat ion of ,lifferent sta t istieal tests ,
T1,0 method followed is that of Fi,her'. , which
has been discussed in detail by Rao et al . (1971).
The 6O-yr aeries of 'oa'onal and annual rainfall of
the country wore tested for normality by Fi.hor's












