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l-hour rainfall of India for different return periods

1'. S. HARIHARA AYYAU and B. PRAS,ill

Meleorological QfJice, New Del"
(Receit"Cll 21 November 1970)

AU:sTR ACT. Based on tho hou rly t.lbulat ion8 of rainfall for 90 obfiCrvatory 8tations in Ind ia Ol]uipped
with recording ralngeugca, return period values o f l -bour rnlnfel! fo r 2, 5 . 10 and W ycere have lK-'t'n computed
and mepe prepared. The map~ are prceeuted and rbe important features of the I-hour rainfall of India as SCCD
from tbcao mu,p3 are dteeueeed.

r. IntroducUOD

For tho planning and construct ion ofrailwny aUtl
road bridges and their protection works with a
view to economy on the OIl'~ hand and safety on
the other, quantitative knowledge iii required of
the proba ble mnximum discharge of water under
the brid ges. The discharge depends upon (I) drain
age basln fnctorH, such ns size, ShBpc and slope of
thebssin, location of the basin with respect to storm
path , nature of the Boil etc end (2) storm factors
such ali the intensity, duration anti Bequcnce of
rainfall and its distribut ion over the cstohment
urea during successive time intervals,

For the computat ion or d ischarges frum catch
ments of small are", the rai nfall tha t is impor tan t is
short-duration raiufull, occurring OVer unction." of
a n hour to a few hours, dep ending UpOIl the Si 1-C of
the catchment and the time of concentration. In
this note, m',ps showing t he l -hour ra infall for
return periods of 2, 5, 10, 25 ant! 50 years arc preR
ented. Studies of rainfall for other durations are
in progre,," and these will bc published separately
Inter .

2. Data

Hourly tabulations of rainfall for 99 observatory
stations equipped with recording raingll.uges were
used for this study. Fig. I shows the loca tion of the
stations and Table I gives the list of stations and
period of dat a for each stat ion. Of these 16 stations
had da ta for 16-20years , 39 stations for 11-15 years
and H station. for 10 yea,.. or less. I t would have
been better if the period and volume of dal" hat!
been identical for all stat ions. This could not be
achieved in view of the need to utilise the datn of
the maximum number of stations for obtaining the
best possible coverage for the country. I t has also to
be borne in nnnd that it will ta ke severa l vea rB for
so much dnta to accumulate as to have ~ uniform
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series for an stations. It may he recall ed in this eon
nec t ion that in an earlier study Parthnsamthy and
Gurbaehan Singh (196 1) had used data for 38 sta
tions forperiodsvarying {rom 5 to 15years.

3. Method oranalysis

Gumbel's extreme \...iluo technique was applied
fllr th e computation of the ret urn period values.
The Gumbel technique is sufficiently well known and
hence details of the sa me are not being given here.
The values have been fltted by the method of least
squares, The clock-hour values were taken aM they
nrc and unnual series have been used. IIerKl1 fiel~i
(1961) lms Iound for the United St" tcs of America
that 1·13 tim es a rainfall vuluo for u particu lar
return period based 0111\ series of annua l maximum
clock-h our rni ufulls was equiva lent to th e amount
for the same return period obtained from a series
of GO·minnte rainfalls,

A stu.ly of this aspect. covering not only clock
hour rainfall but also ouserv....tioMl day rainfall is
in progress. Preliminary results have how ever indi
oared that H ershfield's result," broadly npplloa ble
to Indinn data also.

Figs, 2-6 show the l -hour rainfall in return
periods or 2 year3, 5 years, 10 years, :!5 yean!and
50 years .

4. Results

( I) Tho maps of l- hour rainfall for the different
return periods nrc broadly similar. However. the
maps . particularly those for the lower return per
iods.reflec t the influence, in the causation of intense
heavy rainfall.of (n) cyclonic storms nlong the Ta mil
Nadu and An,Una Pradesh roasts (b) monsoon de
pr cssions along the Orlssa -Wcst llengal coasts BI:.d
along th e westnorthwester ly tracks of tho 1lI01lS0on
depressions after they cro... the Ori" a coast (c)
periodic Burges in monsoon intensity over the








