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Statist ical analysis of weekly rainfall
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ABSTRACT. This raper presents a statistical analy.s of weekly rainfall at eight statlons in
Kamataka. Ar art (rom the usual mean and standard deviations . the power spectral density Iuuctlons
are computed . It is found that tbe rainfall at Manaalore sbows a domina nt period of about 40 days.
Further it is found that some station'! show significant week to week. dependence.

The weekly data is collected on the basis of 52 stanJard
weeks for a year. In Table 2 for sake of reference, the
weeks and their dates are shown. A sample tim: series
of the data RIj (i = I, 2. ' " 52 wk; j =l . 2 .. , N yr)
is shown in Fig. I for Mysore starting from the first
week of 1901. The presence of the annual cycle and

. the seasonality can be easily observed in the data.
The well known procedure for removing the annua lcycle
is to standardize the data with respect to the weekly mean
and standard deviations . These quantities, namely the
weekly mean m, and weekly standard deviation S,

bave been found for all the eight stations but not pre
sented here. Now, a new data series:

1. lb. data

The data consists of weekly rainfa ll series at eight
stations in the State of Karnataka. In Table I the location
of the stations, duration ofdata. the mean annual rainfall
and the mean rainfall during the southwest monsoon
(June-September) season are presented. It is observed
that the SW monsoon season accounts for the major
rainfall of the year except in areas to the south of Banga
lore. However, in areas adjoining the west and south
of Bangalore, southwest monsoon rainfall is less than
50% ofannual and to the south of Mysore the percentage
is less than 40. Among the stations selected here, Mmga
lore is on the west coast, wbile the others are in the inte
rior arid and semi-arid regions of Karnataka. The
sub-humid stations close to the Western Ghats are not
represented in the above selection.

I. Introduction

Study of rainfall data on a weekly time scale is of
interest to meteorologi sts. engineers and agriculturists.
Routine statistical analysis easily leads to long term
weekly averages (normals), standard deviations and
probability distribution . While these informations are
of interest. they do not give an insight into the temp.oral
variation of the rainfall process. A study of the time
wise variations would start with auto-correlation and
power spectral analysis of data as time series.. These are
also the initial steps in building stochastic models .
However, generally the power spectrum is found u~der
tbe assumption of stationarity whicb may not be stnctly
valid . One of the questions often asked about wee~Jy
rainfall is its predictability. If the auto-correlation
function is significantly different from zero, on~ ~ould
expect the rainfall in a given week ~o be stat istically
predictable in terms of observed pnor ~alu~. Even
wben this hope is well founded. nonstatronanty and
nongau ssian ness of the rai !,f~1I sample b~nlls m m~ny
hurd les to a suitable prediction, Also: it '5 plausible
that the relations between weeks are nonhnear and he,!ce,
are not well identified by the linear auto-corre.lallon
funct ion. With these points in the background, ,~ the
present paper an exploratory study of weekly ral.nfall
at eight stat ions in south India IS undertaken.. Pr~vlOus
Iy Mooley and Appa Rao (19?0. 1972) have studied the
statistical distribution of rainfall. Also ~hey have
investigated independence of rainfall over t.'me scales
of 5,10, 15,20 and 25 days. T~eirmaJor findings are.(a)
the rainfall is nearly gamma dist ributed ; (b) over nme
scales of 5 and 10 days rainfall is pairwise dependent
for consecutive periods and ind.ependent ror non
consecutive periods and (c) over stdl longer lime scales
of 15, 20 and 25 days rain fall is pairwise independent.

(4m

YIj = (R'J - mills, (I)












