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Estimation of maximum one-day rainfall for
different return periods in Uttar Pradesh
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ABSTRACT. The ebs enee of generalized chal'tI of maximum rainfall for different durations and return
periods required for the design of . man hydraulic structUre.I i. groat!,. felt by the design cnginoors in this
country. The present Itudy is one euch a.tt.empt in that direction. In th is stu dy almple IpatiaJ relation.
ships for one-day rainfa. lI he ve boon developed for the pla ins olUttal' Pradesh with the heJp ofwh ich point rainan
ruegnltudes for different return peelods can be determined using the 2-yee.r return period values. For the
hilly regions of ~'68t Uttar Pradesh the magnitudoa of one-dey rainfall for different return periods have boon
worked out in reepeet of only th ose l tatione whose rainfa.ll data are oontin uously available for 60 to 70 years
from 1891. I t Wa,8 observed that averago ratios of partial-duration IICrios to annual aeries are almost identical
with those obtained in USA.

•

•

r. Introduction

Intense rainstorm data is the principal factor
required in the design of small hydraulic structures
such,as culverts, highway bridges, urban drainage
works ete. In order to provide adequate water
ways for such type of structures, the design engineer
estimates the design flood of a specific return
period from the severe rainstorm data. Compre
hensive studies of frequency and durat ion of
severe rainstorms are, therefore, an essential
pre-requisite for the design of small hydraulic
structures.

In India Iyer and Zafar (1938) were the first
to study in a systematic manner the distribut ion
of heavy rainfall. They preparedgeneralizedcharts
showing the distribution of observational day
(hereafter referred to as one-day) rainfall
above certain magnitudes based upon the data
of the period 1891 to 1920. In recent YeJlrs Rao
(1959) and Parthasarathy (1959) studied the
frequency distribution of one-day rainfall of 10
inches and above. Krishnan etal. (1959) using the
daily data of 150 observatory stations thronghout
the country stndied maximum one-day rainfall
for various return periods using Jenkinson's (1955)
probability method. Parthasarathy and Singh
(1961) while examining the short duration rainfall
intensity-frequencyregimeof the country prepared
a 2-yeJlr one-day rainfall map ofIndia based upon
the data of about 40 recorder stat ions.

In the present study an attempt has been
made to study the maximum one-day rainfall for
different return periods from 2 to 100 years
for tbe Uttar Pradesh region (hereafter

referred to 118 U.P.) using 60 to 70 years' daily
rainfall data of about 250 stations. Suitable
spatial relationsbips bave been developed for
the plain areas of U.P. • with the help of which
maximum one-day rain amounts can be estimated
for the standard return periods of 5, 10, 25, 50
and 100 years, For tbe hill areas of west U.P.
dne to high variability of rainfall and lack of dense
network of rainfall stations,it has not been consi
dered proper to developspatial relationships. How
ever, maximum one-day rain amounts for different
return periodshave been worked out for individual
stations in this region wbich have a continuous
rainfall record of 60 to 70 years from 1891.

2. lI,twork or rainlaUstatIon.

In order to maintain homogenity in the basic
data, 7o-yearperiod from 1891 to 1960 was selected
for this study. Out of the total existing network
of about 320 rainfall stations (total area of U.P. =
1,13,600 sq. miles) ouly those stations were consi
dered whose daily rainfall data are continuously
available for a period of 60 to 70 years from 1891.
Thenumber of such stations was found to be about
2M (Table 1).

The relationships worked out in this paper
are based upon the observational-day rainfall
data (i.e., from 0830 1ST of date to 0830 1ST of
next day). If, however, maximum 24-hour rainfall
amounts for different return periods are desired,
the same can be obtained by multiplying the
magnitudes obtained in this study by a suitable
conversion factor. Hershfield and Wilson (1957)
have worked out an average factor of 1·13 on
the basis of US data. No such average factor
















