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ABSTRACf. In this paper, the correlation structure of rainfall field has been worked out for 21
meteorological homogeneous regions which cover almost entire country. For this purpose 70 yean (1901.1970)
rainfall data forabout2000statio ns havebeen utilised.

I. Introduction

T he rai nfall varies in space (x , Y. z) and in time
(t). !t is poss ihle th at a significant correlation exists
between two sets of rai nfall o bserva tion s. Such co rrelati
on may be of two types :

(I) ret) - correlation between two sets ofdata of one
sta tion recorded in different period of time.

(iI) res) ,- . correlation between two data sets recorded
at di fferent sta tion s du ring same t ime span .

ret) refers to the persistence effect. To eliminate the
affect o f persistence on estimation of areal rainfall its
standard error is red uced by a factor [ 1-r(I)]l1', How
ever the an alysis of this type ofcorrelatio n is not under the
sco pe of present work . In succeedi ng paras the spatial
struct ure of correlation field has been ana lysed for
various meteorologically homogeneous regio ns. The
entire India has been divided into 16 such region s and
the spa tia l correlatio n map s have been produced for
these.

Some of the importa nt hydro logists who applied the
concept of co rrelat ion between gauges for solving
operational probl ems in hydrology are:

( I) Hershfield (1965) - to design proper spacing
between ga uges.

(2) Kagan (1966. 1972) - for computing errors in
interpolation.

(3) Rodriguez-Itu rbe and Mejia (1974) - for sepa ra
tion of spa tial and tem poral factors of the error
in estimating area l ra infa ll from point observat
ions,

(4) Ram an ath an et 01. (1981) - applied work for
determining optimum network density using
the correlation struct ure of rai nfa ll.

The information on correlation between rainfall
series located at two stations and their variation with the
distance between the sta tions has large practical utility in
the followi ng areas:

(i) Estimation of point to areal rainfall relationships,

(Ii ) Network design,

(Iii) Transfer of rainfall information from one
sta tion to th e other including interpola tion of
the missing data in spatial series. and

(Iv) Regional rainfall analysis for specific purpose
like dra inage and des igning small hydraulic
structures.

In many sta tistical studies relating rainfall variable
x, recorded at various points (I) assuming that the series
x/a re statistically independent. The significant correla
tion exist ing between x/s is bound to revise the results of
such studies. In this context also, the importance of
present work is apparent.

Z. M ethod of computation of spacecorrelallon

Suppose 'A' is a meteorologically homogeneous area.
LetXh X z - . . . . , XT and )'11 >'2 ' •... ' YT be the annual pre
cipitation series at the two stations in thi s area having
correlation coefficient r,

If there are n existing sta tions in this are a. there will be
'c, correlation coefficients er) an d the same number of
distances (s) between the stations. It is possible to
establish a functional relati onship r=[(s) between the
two variables. This relation ship describes the corre
lation structure o f rainfa ll over an area. It is generally
expected that the correlation decreases as the distance
increases. Rodriguez - Itur be and Mejia (1974) have
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