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Fourier Analysis of India Rainfall *
K.ATILl.R1XA LETTA U and FHED WHlTEt

Depa rtment of Jl eleorofOf/!I. Ullitwsit!l of lI"im msill

(Rereired 11 JU[!l196.3)

.\ BST HAt.'T. Tho temporal and areal distributiou of monthly precipitation n orDJIILJ over the
In-Iiau Sub'l'onti lll'nt ill studied by meal" o f harm-mic analpill..\ mplit udc and phase angle charte of
tho firs t throe harm-mica illustrate the regional bouudsrics for diff'l"rcnt rai n pat terns. The annua l
dierribunou ove r South India is di scussed in soma dctet l as an exa m ple of t ho super-Imposition of the
tw o dominaJingannllal events which arc tho:; \\' monsoon and the roi l<: monsoon. The importance of
topography on th e actual amo unt of rainfAll ami its disteibutton under tho inBuf"lll:'e of bot h
regim es at U"m d.aIJOOr and Xagcrooil ia described with the aid of eha racterisric am plitude ratios.

.A secondary maximum du ring Februery ill well established over t he mountains of " 'cst Pak istan
and Kashmir, The phase ang le cha rt s sbow that it ill propagated in tw o geogra phic directions, from
northwest t o eout beeet alung the sout h side of t ho Himalayas, and from north to south along th e west
eido of the Baluchietan mounteiue. Tho only ar..8 where the Intensi ty of winter raine exceeds that uJ
summer lJredpitat-ioll was found to ho the intermontane regi on of Ba luchistan.

t, Introduction

India h aK impre sive records of precipita­
t iun obsorvutions. This can be explained by
t he fact t hat t he annual and the year-to -year
vari at ions of th e monsoon rains arc utt erly
imi)Urta nt to Iudia 's economy . Accordi ng to
Hann (l UIIl), t he annua l cycle of precipit a­
t ion has hccn recorded and described in
detail as early as 1882 by Eliot" and by
Blanford . Every textbook of climatology
devotes much space to t he ra ins of India.
Temperat ure and precipit at ion trends pro­
duco three climatological seasons in Ind ia:
a cool, a hot and a rainy season. However,
the beginning and du ration of each season
differs greatly throughout th e coun try ,
There is no time of the year when rain is not
falling in some part of the sub-continent .
Even more , one can sa.)" that each month
shows either the main maximum or a secon­
dary maximum of ruinfa ll in at least one pro­
vince of India. While the SW monsoon usuallv
hegins during th e last week of :\lay at th"e
southwestern tip. it readies the northwestern
provinces not before the thi rd week of .lunc.

And before th e XE monsoon season ends in
:\Iadflls Province, the winter rains begin in
the north ern provinces.

The l'urlK>SC of this study is to apply
harmonic nnalysis to t he descript ion elf t he
annua l march of precipitat ion in relation to
India's geography and topography, in an
objective at tempt. to locate boundar ies OJ'

mixing: zones between the different types of
rainfall during th e ann ual cycle. F ig, 1
shows th e boundaries of th e provinces and the
location of those stations mentioned lat er in
this st udy.
2_ Data

" "ith high-speed computers now available,
it is possible to ap ply harmonic ana lysis to
observations at a great number of stat ions.
The prof,'fIUn was described and developed
hy Bryso n and Lowry (1955) and since t hen
has been employed in severa l precipitat ion
studies (Bryson 195ia. IU5ib and Sabbagh
and Bryson 1962). .A detailed descript ion If
the method and its advantage ill oompari scn
with qualitative analysis of rain fall is ginn
in the study hy Horn lind Bryson (l!lW),
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