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Estimation of extreme rainfall over north India
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ABSTRACT. Hersbflcld (1961) uping f1tat iGt ir.AJ t('chniqu('fI worked out PllP~·imatc. {or USA which have been
found to he eompereble with the rcsul ta obtained by the conventional storm analyeis methods. This technique h.. been
utilised in thi~ paper for the preparat ion of gcncrallex l cha.rt s of P:lIP for tho plain aroa.a of different States in north
India, A table showing PMP va llK'8 for Indivklual eta tlons in tbo Him alayan region hM also been prepared . In addition
to the above, an attempt.hlUl also been made to draw an envelope frequency factor curve based upon tho rainfall da.tA of
760 long.period station" in north India. This curve hM boon compared wit h the simila r curve prepared by Hershficld
on tho bui, of world record rainfall data.

1. Introduction
A knowledge of extreme rainfall over a basin is

eseential for the planning and design of hyd raulic
st ructures. In situations where 110 risks can be
undertaken due to failure of such structures, t he
design is invariably based upon an estimated ex
treme rainfall of the basin. This estimate of ex
treme rainfall has in recent years come to he known
as probable maximum precipitat ion and here
after referred to asPMP. Extreme rainfall or p~rr

has been defined as the greatest depth of rainfall
fer a given duration that is physically possible
over a given basin during a given duration. In
other words, it is that magnitude of sto rm rainfall
fer a given duration which should not he exceeded
over a problem basin over a long period of years,
say thousands of years.

In day-ro-day practice, PMI' is derived over
a flat terrain by the analysis of a large number of
major recorded rain storms in and near the pro
blem basin, transposing the outstanding sto rm
pat terns over the gi\"CJI basin in a critical manner
so as to obtain maximum ra in depths for diff
erent durations. The transposed rain depths thus
obtained are then maximized for moisture charge ,
wind etc and finally the maximized envelope rain
depths are picked up for various durations as the
'design storm' depth.s, On the basis of analysis
of a largo number of recorded rain storms in TJSA,
generali llCd nrr charts have been prepared by
US Weather Bureau (1956, 1960) fer differen t
areas and durat ions,

2. PMPdetermination by H"'Meld metbod

In recent years Hershfield (1961) prepared es
timates of p~rr point rain fall for USA using stat is-
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t ical techn iques, Preliminary appraisal of this
method in USA (Myers 1967) and Canada (Bruce
and Clark 1966) has shown that the est imates
obtained hy this method are fairly compara ble
with the results obtained hy the conventional
storm analysis method. W1If0 Guide 10 lIydro
meteorological Practices (1965) and WlIro Technical
Not" on Estimation of Maximum liIOO<! (1969)
ha~e recommended this .method for preparing
estimates of extreme ramfall for sma ll basins
where daily rainfall data at individual sta tions
are available for a long period of time hut data
for storm maximization are lacking. Wiesner
(1970) feels that this method has the advantage
of taking account of the act ual data, expressing
it in terms of stat ist ical parameters and is easy
to use,

An attempt has been made in this paper to
utili se the Harshfield (1961) technique for deriving
extreme one-day point rainfall magnitude.. for
the five eont iguous nort h Indian States of the
Punj ab, Haryana , Uttar Pradesh, Bihar and
West Bengal (Fig. I). The total area comprised
by these five States excluding their respect ive Him
alayan areas, is about 2,40,800 sq. miles. In this
urea only those rainfall stations have been selected
for this study whose dai ly data are continuously
available for the last 60 to 70 years from 1891.
The total number of such ra infall stations in this
area is of the order of 470. Table I gives the State
wise distribution of plain-area stations together
with their respect ive periods of cont inuous rain 
fall data .
3. Hersblleld technique

The Harshfield's (1961) statistical model for
obtaining p~rr estimates for point rainfall were
















