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Rainfall intensity durat ion freq uency analysis
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ABSTRACT. . In the prcsc n~ s~udy the a nalysis or rainfall data compiled fe r eighty stat ions spread over
severa l part s of India has been carriedout for developing a general rela tion...hip for the estimation of short dural'
rainfa ll .ntensuy. Ion

1.ln lroduclioll

Rainfall intcn"ii ty-duration-frequcncy relat ionship is
requ ired for ma ny purposes such as the hydrologic
design of rail way and road bridges a nd their prot ection
works. design of culverts in highways, design of airfield
drainage. design of storm sewers in urban areas and in
flood cont rol and flood forecasting problems. At
present the de... ign engineers in the country do not have
a simple and reliable method for estimat ion of rainfall
intensity. particularly for short durations (i .e.. less
than 24 hour v).

The cha rts published by Ind ia Met. Dep . ( Ila rihura
A yyar and T rip ut hi 1974) give est ima tes of rai nfa ll
for different dUIatio ns and return periods. However,
di e to limited amount of data used the cha rts do not
show finer variations of values and give on ly their rough
estimate for a particular location. Analysis of short
duration rainfalls have a bo been ca rrie d o ut by Dh ar
and Kulkarn i [1970 (a). 1970 (b). 1971 and 1972].
Ram Babu et 01. ( 1979) have tr ied to give separa te
relationships for different regions of India ba-ed on data
than available. These relationship... need 10 be refined
using the additional data which havoc now become
available , Keeping this in view it was thought desirable
to analyse all the ava ilable dona regarding rainfall
inte nsity, Thro ugh rainfall analysis a general rela­
tionship has been de veloped for rainfall illlc,,..,it) of
short durations (i .e. . les... than 2.1 hours). The detail,
of pre.....ent inve...tigation a re pre ..ented herein.

2. Rainfall data used

Data on ra infall intcn... ity, dura tion and recu rre nce
interval have been compiled for the ra infa ll stations
located in various p~,rh of India. S OUIT C"i of data
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used in the pre sent study a rc furni shed through
the references ( D har and Kulkarn i 1971, Hariha ra
Ayyar a nd T ripat hi 1974, Raman and Band yo pad hya,
1969. Ra m Babu et al. 1979). Fig. I shows the location,
of the ruingau ge ... rations u...ed in present study on a
map of Ind ia .

In all data fnr 80 stations spread uniformly o ver
several pan, of Ind ia ha ve been collected . The period
of dat~ varied fro m 10 years to 33 years. For 73 stations
the rainfall intensities of different durations and return
per iods were d irectly a va ilable fro m the references of
Dhar ~nd Kulkarni (1971) , Hariha ra Ayyar and
Tripathi ( 1974). Rama n and Band yop adhya (1969 )
an d Ra m Babu et al . ( 1979). For these station' the
es ti r.na t e~ .of rainfall intensity of given duration ' and
having diff erent recurrence interval have been obtained
using Gumbel's freq uen cy dist rib ut ion with the
method or moments. Same procedure has been als o
adopted for e,timating . the se va lues for the remainin g
station... . This IS described below.

From the avai lab le ho urly ra infall records the sto rm,
having durations or 3 hours or more were selected. The
rainfall intensity values for each of these stations for
du rations o f I hr. 2 hr . 3 hr, 4 hr and 5 hr. ere, were
calculated for all ...elected sto rms a... sho wn in theexa mple
given in Table I.

Ra infall in tensi ty values, thus ca lculated for each
station and for each duration, were plotted on G umbel
frequency d istribution curve. In Fig. 2. such a plot for
the rain fal l sta uo n. New Delhi is shown. It was confi rmed
from this and similar plots for other stations that
rai nfall inte nsiti es of given d uration fo llo w G umbel's
frequency distribution. U... ing the method of moments,








