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Area-depth relations for frequency values of rainfall
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Meteorological Ojfice. New Delhi
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AB.'STlt A<....... llaacd on rainfall data of 11 dense net works of re tega uges, area-depth Cllrv~ for frequency valua'I of
rainfall for Indian t('!tions. hev e been drawn and am preeentod. 'These e uevee are for duration' o f I, 3, 6 and 2-& hours
and for email hBRin.. upto IOOO llll. km.An equation Jitivin~ the area-dept h I"f'llltion for any duration, hll.lI alao been
worked out.

t , Introduction

Area-depth relations arc of man y killik Some ar c
for sto rm-cent red data and others for fixed areas.
Storm-centred area-depth curves Arc much stee ­
per thnn the fixed-area curves. A usefu l di scu... ion
of storm-centred area-depth curves is g iven by
Court (1961). The area-dept h curves in th is Is'per
arc based on fixed networks of ra ingauge», hut
t hey are for frequ ency values of rainfall AmI are
derived from data that are processed in a manner
consist ent with th eir a pplicat ion.

Frequency annlysis of point rninfall va lues is
required in th e design of small hydraulic st ruct ure.
such as bridges, culverts storm-sewers, airfield
drainage etc. These values are genera lly obta ined
from the ra infall frequency charts based on point
rainfall values a ne l can be used a. th ey are when
th c catchment area i.. very small For catchment
aret\:i larger than a few :-oqllare miles, these va lue..
have to he suita bly reduced , to get the average
depth over the entire drainage area and a reduct ion
facto r for converting point ra infall to area l rain­
fall has to be computed. Hershfield (1961) hns de­
termi ned from several dense networks, the average
area-depth relations hip as a perce nta ge of the
point VAlues, for small basins upto 400 sq. miles
for regiOlL' in the United States.

In India dense network of self-recording ra in­
gauges is not adequate for preparing area-depth
cu rves for periods less th an 24 hours. However,
some attem pts have been made in thi s direct ion.
Areal and ti me distribntion of sto rm rainfall for
small durations in respect of the Damodar valier
catchment has been found by Shenoy and Chang­
raney (1969). Th is is Astorm-cent red st udy based
on 4 set ual storms for Areas upto 12950 sq. km and
for th e du rations of I , 2, 3, 6, 12 and 24 hours,
Relationship between the rainfall recorded at a
point and ov er th e !'I.urrollnding area in association

with short duration thunderstorm rainfall over the
lower Gangetic basin has been determined hv
Harihara AYYAr and Mnkherjee (1970) . This
relationship is for an area of 2000 sq . km and
above and for durations of 6 hours or less,

In t he present pap er an attempt has been made
to determine area-depth relat ions for 2-yr values
of rainfall for durat ions of I , 3, Ii and 24 hour .• for
small hasius upto 1000 6q. kill for Indian regions,

2. Data

A survev of all availab le dense networks of sd f­
recording "'raingaugcR of surface and hydromet
observatories of Ind ia ) letcoro logical Depart ment
was made. Network. of ordinary raingauges which
are read everyone houri were also exa mined. These
rningauges have been install ed in some of the
bridge catc hments b)' Resea rch Design. and
Standards Organisation, ) [iniRt ry of Railways, Out
of these net work. eleven were selected un the
following criteria :

(I) A minimum of 3 gauges in an are... of 800
sq. km or lee• .

(2) The minimum length of record co ns ide red
was 5 years in order to ensure an est i­
mate of the 2.yr areal rainfall within
allowable limits of erro r.

Number of ganges and length of record s for th e
netwo rk. used in this st udy Arc given in Table I.
The loca tions of the networks are shown in Fig: l ,
The network. A to I are in bridge catchments . .1 is
in Delhi and K is in Damodar valley catchment.

3, Method

JIIaximum rainfall amounts in one hour from each
year of record for a particular sta tion ill II network
were listed and the series M selected- t he annual
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