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Behaviour of spatial rainfall correlation
for short distances
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AOSTRALI. The: correlatio n between ""'0 series o f rainfa'l recorded at two stat ions which arc at short
distance , is usually found significant. This informat ion has impo rtr nt applicability in the areas of data interpola
tion, network design. transfer of information in respect of missing data and deriving areal rainfall from point
values. In this paper 70-ycar (1901- 1970) annual rainfall data for a bout 1500 stations in India have been analysed.
The distribution of correlation coefficient (r) for the station' loca ted within a distance of 40 km were obtained.
Attempt has been made to derive theo retical model of r. For this purpose two distributions. (I) a two parameter
t1 - distribution and (2 ) a two para meter boun ded distribut ion, have beenchosen as in both ceses the variable
ranges from n to I.
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I. Introduction

The variation of rainfa ll in space and in time are
well kno wn. Ho wever. it is generally expected that a
direct co rrelation may ex hot betwee n the rainfall at
stations close to each other and the correlar ion may
decrease when the distances arc large. Attempts
have been made by various autho rs in the past to cs
tablish a functiona l relationship between distance and
rain fall co rrela tion. Upa d hyay et a'. (1990) delerm ined
the rainfall co rrelation structure o ver the dif
ferenl regions of India for distances up to 600 km and
esta blished th at space ra infall correlation decreases
exponent ially with distance and proje cted pract ical USC
ot such a n informat ion in the field of rai nfall es timation.
network design , rainfall a na lysis and tran sfer of rain
fall in formati o n from o ne sta t ion to ano th er includi ng
interpolat ion. Ramanathan er al. ( 198 1) used co rr e
lation structure for determining o pt imum network
den sity. Rodrigue s and Mejia (1974) used this
correlation concep t for determining error facto rs in esti
ma ting a real rainfall from po int rai nfall. Hershfield
(1965) used space co rrela tion for determining proper
spacing between ga uges .

Th e pre sent wo rk is a further attempt in the ea rlier
d irect io n to bring o ut exclu sive behaviour of space
rain fall co rrelatio n (r) for sho rt distances « 40 krn)
over pla ins o f lnd ia exclud ing north eastern Sta tes .
Thi s stud y of co rrelat ion d istribution . where high degree
of po sitive rel ationsh ip is observed. will augment in
fo rmatio n o n transfer of rainfall from one sta t io n to
a no ther and interpolation of rnisj ing rainfall data in
spatial series.

2. Data

7Q-year ( 190 1- 1970) annual rainfall data of about
1500 sta t io ns d istributed over plains of Ind ia have
been used fo r this study. The correlation coefficient
between all pa irs of sta tions within 40 km of d ista nce
were wo rked out.

3. Behaviour of correlation roeUldent at short dlstances

Su ppose there are ' 1/' sta tions. From the 'n ' a nn ual
rainfall series recorded at these stations, "Ct corre
lati on s coefficients (r) ca n be o btained. Also, there
will he "C, values of d istance, (r ) between these pairs
of st.rt ions. Assuming Or' and 's' as random variables,
a bivari ate frequency distribution can be wo rked o ut.








