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Independence of rainfall over Indian subcontinent over time
scale of less than a month during monsoon season

D.A. MOOLEY and G. APPA RAO
Institute of Tropical MeteoroWgy, Poona

(Receiool 1 May 1970)

ABSTRACT. Independence of rainfall during monsoon season at representative I ndian stations over time 806108
of 5. 10. 15. 20 and 2;') d eys bas been Invcstlgated. Chi-square tests bev e been applied to tes t tho null hypothesis of
independence against t ho al ternative hypothesi s ofnon-Iedepcndence or associat ion. Tb e study reveals that. (i) rainfall
over time scales of 5 and 10 days is not pa irwise independent for consecu tive periods but is pairwise independent for
non.con!4ecutivc period~.(ii) rainfa ll over timesca les of J:i. 20. 25 days is petrwtseindependent snd, (iii) rain fall over a ll
tb e tim e scales cons ldoeed in tbiaetudy is not tri pletwiso Independcne. Tbe signlflcence of these fea t ures for tho oombi
nation of frequency dist ributions is discussed.

A knowledgeabout the independence of variates
can be utilised when two or more variates are
to be combined. For ,example, when n variates
XII 21: , . . . ••.• • .• •, 2:" are knov..n to be pairwise
independent then we can deduce the variance
of the sum of these from the variance of each of
these .. variates. If the distribution functions
of two or more variates are known, then the
distribution function of the sum of two or more
variates can be der ived from the characteristic
function of the sum of the variates as ment ioned
by Kendall and Stuart (1963) if the variates are
collectively independent. From this point of
view it is essential to find out whether the variates
we are concerned with are independent.

It is also necessary to Imow if any relationship
exists between two or more variates and if it
exists, the extent of this relationsbip. For this
purpose, the first logical step is to explore tbe
areas over which relationsihp can be expected,
The second step would be to obtain the extent of
relationship over these explored areas.

In view of the above considerations it is pro
posed to investigate into independence of rainfall
over different t ime scales over India during
monsoon season. The time scales considered are
5, 10, 15, 20 and 25 days, It is, however, not
proposed to investigate in thi s study the extent
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t. Introduction

In an earlier study of pentad rainfall over
I ndia during the SW monsoon season, Mooley
and Appa Rao (1970) have shown that the pentad
ra infall over India is Gamma distributed. They
have mentioned that two or more pentads could
be combined and that Gamma parameters for
the rainfall distribution of the combined period
could be obtained if pentad rainfall is indepe n
dent and scale parameters for the ra infall dis
tribution of the pentads are not different . The
values of the scale parameters , (Pl, tabulated
by th em have been tested for significant differences
over successive pentads. Let ,:J I and {J. be scale
parameters for rainfall during two successive
pentads and afl l and a.~. ,the corresponding
standard errors.

' If PI , lies within the 95 per , cent ~o~fidence
limits fl. ± 1·96 a9. or fl. lies Within the
limits P I' ± 1 ' 9~ ' aPI then fi l ~.d !i. are
not significantly different . The requisi te va!ues
of ap' were obtsined from the values of (a.9!,9)
tabulated by them (1970). Except for the following ,
few pairs, scale parameters for successive pentads
arc not significantly different.

Station Successive pentads (denoted by the
first pentad) with scaJa parameters

significantly di fferent

Ahmadabad 36 ; 42

Allah abad :Sil

Bombay Nil

Calcutta 38; 39

Cochin 41; 40

J aipur 49
~ I

Madras

Nagpur

Port Blair

Sim la

Visakhapatnam

47, 48, 49

52; 53

41; 43; 02

35

33; 34; 42; 44; 46

------ - ---'












