
•

-.... (1m). . , 2, \75· 180

551.577.22 (548.3)

1 to 10 days extreme rainfall studies for Kerala state

s. A. SASEENDRAN, K. K. SINGH. 1. BAHADUR and O. N. DHARo
National Centre f or Medium Range Weatlrer Forecasting

Department of Science.l Technology. New Delhi
(Received 8 JI/{v / 993)

_ _ *til m. ", 98~ i\'.~ .-.f It; 80 ""' It;~ 1\\.... il. I il 10 lO.r l\\.-.f~ iP1tolrli~.

~~ "'"' (dlo 'l"O dlol '" ........ fi<IlT '"" i I ",flro;~' il dlo 'l"O <lIo li ~ I'I<Ilft ~~
~ iii~ fi<IlT '"" i , !UIFf~ Wi~ Wi~~....., Wi _ i\' "" ~ flqo1l'lI. «IlIII

~ mlr i/; ~""'..", q ..q ....-~~ i/;!UIFf~ """' i\' f3;1n on ..... i ,

ABSTRACf. The daily rainfall data (or 80 years from98stationsin Kerala rqion havebeen analysed to
uri't'e at the Probable Muimum Precipitation (PMP) estimates for rainfall durations oC I to 10 dlya.
Hershfleld's 'tatislal technique hu been adopted for the estimation of PMP fromannual maximum dilL
The ItUdy will be useful in the estimat ion of extreme precip itation forrompulatioD of deJian floods. required
(or mien ot 'Pill....)'! DC dams and other major hyd raul ic JUUclUreI in the knl. lU te.
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1. Introduelion

Probable Maximum Precipitation (PMP) ma y
be defined as the maximum dep th of precipitation
that is physically possible over an area for a given
duration . This concept is used in the estimation of
extreme precipitation for com puta tion of design
floods ut ilised in the design of spillways a nd other
majo r hydraulic structures. Methods based on
physical and dynamic co nsiderations (USWB 1960,
1961) have been developed by U.S. Weather Bu reau
for the estimation of PMP. Hersh field (1961, 1965)
developed statistical emp irical methods for PMP
estima tion from point rainfall data. The Hershfield
technique has been widely accep ted and used in
many cou ntries, such as, U.S.A. (Myres 1967).
Canada (Bruce and Clark e 1966), Australia (Weis
ner 1970) etc. Th ese studies have shown that
HershIie ld's method gives results comparative in
magnitude with the conventional storm analysis
method and ca n be used for estimation of PMP
(Myres 1967). WMO (1969, 1970) has reco mmended
this method for estimating extreme rainfall for
small basins whose daily rainfall data at individua l
statio ns are ava ilable for a long period of time, but
data for storm maximisation are no t available.

For spillway design, the hyd rolo gical data avail
able are.llenerally, found to be ins ufficient because
for the reliable quantification of floods. Hundreds
or thousands of years of streamflow records at the
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da m site unde r uniform clima tic and stream chan
nel conditions are required. It has become a gene ral
practice now to arrive at spillway des ign floo ds from
an estimate of the PMP upstream. Recently, Indian
Institu te of Trop ical Meteorology has pu blished a
Probable Maximum Precip itation (PMP) atlas for
rainfall duration of one day using Hers hfield's
technique. Generalised maps of I-day point PMP
were also prepared by the India Meteorological
Department (IMD) by adopting a combination of
the physical method of moisture max imisation with
Hersh filed 's concepts which ma y lead to better
estimates of PMP (IMD 1988). These stu dies are
basi cally c~nfined to rainfall du rat ion of a day only.
It has ofte n been observed that ra in spe lls occurring
out of cyclones etc. usually have durations more
than a day. Saseendran et at (1983) ha ve reported
that mea n of the highe st observed ra infall for
durat ions of I to 10 days over the state of Kerala
varied fro m 29.9 to 104.3 em, Keeping this in view, in
the present stud y, an attempt has been made to
derive PMP for durations of I to 10 days over the
Kerala region, which would give an estimate of
accum ulated extreme rainfall over the State.

2. D.t.

Daily ra infall data for 8o-year pe riod (1901-80),
from 98 reporting stations of India Meteorological
Department (lMD) in Kerala state and closeby
areas. have been used for the present analysis












