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Rainfall distribution in India in relation to latitude;
longitude and elevation

G. HAMACITANDHAY

Lnstitute of Tr opical M eleorology , Poona
(Reeei/'ed /j J une 196·5)

ABST RACT. An ana.lpi!l of tho n')rmal rain fall of 16; obeervetoey stat ions distributed oyer India end the neigh .
bourhood hu IIt"eD mede using regre!l~i.O" ('quat iolls re presenting month ly und &1\011&1 minfall as a linear fund ion of
latit ude. longit ude and elevation abov e r.6!l 10\"01. Tho multiple CCs are high. being 0·8 to 0 ·9 except in some
mont hs.

The anomalies after eliminating the eyste met fc variAtions have e leo bee n studied. These bring to light other
factors which influence rainfall, I:i:.• the orographic effecte And the effect of lee-side of mountains.

1. Introduction

.Jaga nnnth an (1948a, 1948h) stud ied the dis
tribution of the menn temp erature nnrl the mean
diurnal range of temperature in India by expressing
them us linear funct ions of latitud e, longitude and
height above mean sea. level of the sta t ions with
t he data of IG7 meteorological stations d ist ributed
over India and neighbourhood. H e pointed out that
similar parameters in respect of any element
a..socia tcd with t he sam e set of sta tions could easily
he obtained by utilising the matrix of multipliers
he hod presented. Derivation of similar pnrumetcrs
in respect of the distribution of rainfall has been
attempted here. Rainfall normals in respect of 1111
except three sta tions mentioned in Table 1 nre
ava ilable in I ndia 11.,,/. Dep.•I[ern. (1919).

As the alte rnat ive sta tions selected arc very
close, th e 8I1me matrix of mul tipli ers has been used
for th e present purpose. The stations selected and
th e region s in which t hey faU are shown in Fig. I.
2. Method 01 analysis

The rainfall r of a place has heen represented as
linear fuueton of latitude L, longitude l and height
above mean sell level of the sta t ion II for aU th e
twelve mon th s and the year as a whole.

r = A + b.L + b, I + b, II ( I )
where A, hI! b!, l~ are regression coefficients.

Th e un its employed iu calcula tions nre latitude
Iminute, lougitnde I minute , eleva t ion I foot lind
rainfall I cent. The part ial regression coeffic ients of
normal ra infall for any month on lat itud e, longi
tude and eleva tio n can readily be obtained from
tho followinll'-

bl/, = mil E"'f" +"'"EAfll+"'13E1if" (2)
1m,= "'21 E",/" +>II" EAfn +"'" Elifn (:1)
bn, = lIl:u E"'f" + II"" EAfll + "'n' Elifll (·1)

where fIlij is thei, j lA element in the matrix of
mu ltipliers and bn" bn,. bll, are th e pa rtial re
gr('ssion coefficients. n representing the particu lar
month or the year. "', A, b lire the deviations from

the respective means of latitude, longitude and
elevation of the stat ions, fn the deviation of the
mean rainfall of the stat ion from the mean ra infall
of th e region during t he particular mouth or year
considered.

Th e sta nda rd errors of th e regression
coefficients arc SVm, s-'m sVm where

J' v 22' aa-
.,' = residual variance = E(j - 1')2/1>1 - ·1). where
f and J' arc observed and ca lculated deviations for
the mean va lues of rainfall,

T he mu ltiple corre la tion coefficients ha ve been
calculated from -

R' = (b.E"'f +b"EV + b"ElifJ!Ef'
The regression coefficients and the sta nda rd

errors for the different months and th e year have
been tabulated along with the multiple correla t ion
coefficients (Tables 2-5). In thi s st udy generally
5 per cent level of significance has been used
for testing.

3. Discussion

Region I - Thi s region consists of the western
half of t he Peninsula in th e t ropics. Th e regression
on latitude is significant in all months except in
August-and September, The negative valu es indicate
th at th e rainfall decreases as we go northwards.
Th e regress ion in longitude is insignificant. The
elevat ion regressions are not significant except in
J anuary when it is significantly positive and in
June when it is significantly negative.

I t is sign ificant to note in this conn eetiou that
the rainfall for J anuary which occurs mostly in
the extreme south of th e region is due to th e pas
sage westwards of storms and dep ress ion which form
in th c Bay of Bengal or due to stronl( northeast
monsoon. The high level sta tions on th e West ern
Ghats get more rain, and lower level stat ions get
comparatively less rainfall. while in th o month of
June t he majority of the number of high level
sta tions considered a rc to the Ice side of the Ghats
which receive less ra infall and t hns II negative












