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Influence of certain factors on rainfall frequency values
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AB31'RA.Cl'. Basedon 8-!.ycar data of Calcutta. Dolhi, Bombay and Madras, it btU been found that to
eJtim "te the maximum one.day point rainfall (or long return periods, more reliance is to be placed on atatiotl8 with the
lon;.ut t,)o :lrd~ . Foe t,haofror to ba within ±:U percent.in about 80 pee cent of easel. in t.boestim&tion of return period
nl l1 '3'1, e'ttr"'plla.tion rolY ba mjde to fivo times th e period of eeeced and to ten timOll the period of record if the
o . t.Iier,J afOe ,(1111~b j fro .n t!).') series. Orit-erla to find tbe outllees heve been suggested, Some evidence hall been found to
ll'tOH tb'\t tbc ret urn peeled va lues of rainfall o f a Ib tio n increase with increase in alr pollutlcn et that . taUon.

Four stations, Calcutta, Delhi, Bombay and
)Iadras, have been selected for the present study
becauseof the length and very high quali ty of their
records. The-se are also the four international
airports ill India'and are situated in areas where
there is a concentrat ion of the act ivit ies of the
jet aircraft which are one of the po..sible so urces
of air pollution.

Daily rainfall data and annu al rainfall of the
above sta t ions from 1891 are readily ava ilable
ill J.l onthly Weather Reviews and Doily 1I'""t"er
Reports. From these publications the maxi
mum rainfa ll amounts on an observational-day
for each year of record and annual rainfall for the
above four sta tions from 1891 to 197-l (84 years)
were extracted.

III the present paper an attemp t has been made
to study the influence of the above factors Oil the
return period values of rainfall of a few stat ions
in India ,

2. Data

remainder of the annual maxima ill the series.
Dhar and Kulkarni (1971) also experienced similar
difficulty while studying maxi mum one-day
rainfall of stations in north India,

It is 1l0W well recognised that t he heavy concen
trations of air pollution found in towns and ill 
dustrial areas have all effect on the local weather
and climate. It is, therefore, possible that the retn rn
period values of rainfall of city areas may also he
affected by urbanization, iudustrinllzation and
traffic.

t , Introduction

Precipita t iOll-frcquellcy astimates are often
required for a variety of dcsigll purposes. There are
a number of methods to find these est imates and
to oxtrapolateheuvy rainfall data beyond the rallgo
of observation, 'bnt perhaps most widely used is
the Gumbel's (19;).1) extreme value techn ique
u sing the meth od of least square,s, The method is
Ilellerally applied to the annual maximum series
and the rainfall values so obtaiued are converted
to the more realist ic partial duration series by using
suitable ratios.

The engineers often require to know the extent
which ext rapo!atioll call be made ill the Gumbel's
method. Benson's (1960) analysis of all art ificial
series obeying Gumbel's rule supports the opinion of
some engineers who believe that the experimellta l
frequency curve must not be extrapolatel! beyond
a return period greater than twice the duration of
the observation period. Wolf (1965) pointed out
that most hydrologists are prepared to permit
extrapolation to perhaps four times the period of
record. Murray( 1969) stated that to estimate
50-year flood with sufficient accuracy, flood data
for a cont inuous period of at least 20 ycars ar e to
be taken.

It has been noticed by many workers that an
out lier, all 01I shoot value, in an individual station
record distorts the frequency analysis st that
stat ion, Miller (1965) has pointed out that ill
any record, even one as short as 10 years there is
-somo possibility that the maximum event would
have a return period of severa l hundred years,
Rodd a (1967) found fatuous results in cases ill
which the greatest fall was far ill excess of the
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