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Short duration analysis of
Calcutta (Dum Dum) rainfall

O. N. DHAR and G. RJULI.CHANDRAN.

Instilute of Tropical Meteorology, Poona

(Ruei'w 13 February 1967)

ABSTRACf : Ananalys is ofautographio rainfall recorda for the period 1948 to 1965 of tho Dum Dum Obeer va.
tory. c.loutta. ball boon made with a view to determine !roquonoy .intoDJIity-duration relationships . Tho pattern of
diurnal variation of rainfall has also boon studied for tho rainy months of 3Iay to October.

1. Introduction

The characteristics of short duration rainfall
intensities of various return periods are required
by the hydrological engineers particularly for
local drainage and culvert designs. Iu this paper
a study of autographie rainfall records of Dum
Dum Observatory (Calcutta) over a period of 18
years from 1948 to 1965 has been made. May to
October i. the principal rainy period for Calcutta
when more than 90 per cent of the annual preci­
pitation is recorded (Table 1).

2. Frequency analysis or hourly rainfall data

The clock-hour has been taken as the unit of
duration for this study. The observed extreme
annual rainfall amounts recorded during each of
the durations of I, 2, 3, 6, 12, 18, 24, 36, and 48
hours were first picked up from the scrutiny of
hourly tabulations of daily data for the period I!H8
to 1965 using the extended duration principle
(Chow 1953). Using Gumbel (1904) technique,
t he return periods of the extreme annual values
for different durations were calculated using th e
formula T = (N + I)/m where N represents
the total number of years of record and m is the
rank number. The plot ting of the observed points
and computed straight line for 6-hour duration is
shown in Fig. I. Table 2 gives the maximum
rainfall intensity for different durations and return
periods. Such rainfall studies are helpful in est i ­
mating peak discharge from small basins using the
"rational" formula.

3. Analysis of bea,y and long rain SPells

Rain spells whose total duratio n was 24 hours
or more and whichyielded 3 inches or more of rain
during the entire duration of the rain spell have
been considered fer this study. A rain spell was
considered to have ended, if the next spell did
not start within 6 hours. Table 3 gives a list of 25
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such spells of rain experienced at Dum Dum
during the 18-year period. The maximum rainfall
recorded during different durations (t·iz., 1,2, 3 ,
6, 12, 18, 24 36 and 48 hours) in each of these 25
rain spells were first picked up. Out of the 25 rain
spells considered, ouly 15 had durations of about
48 hours or more. Percentage ratios of maximum
rainfall recorded in each of these durations to
that recorded in 2-l and 48 hours were then worked
out for each rain spell.

Melin and median values of the pereeutage
ratio. were calculated for each duration and the
same are shown in Table 4 (a and b). Since the
samples are small and skewed, it is felt that mean
value of the percentage ratios for each duration
may not represent a ronlistie measure of location.
In such casesadoption of the median value instead
of the mean is recommended (Hoel 191:>1). This
procedure has been followed in the present study.
In a similar study of maximum I hour rainfall
for Begumpet, Rae (1959) considered that per­
centage ratio as the representative of a sample
which is exceeded on 55 per cent of ClOCallions.
Median vaIues are exceeded on about 50 per cent
of occasions and, therefore, there appears to be
little difference between Rao's and our approach.

Parthasarathy (1961), while studying the short
duration rain intensities of this country observed
th at on days of heavy rainfuU, generally, 80 to 90
per cent of 2-l-hour rainfall OCCurs withina duration
of 6 hours. It has been observed from this study
that only on 20 per cent of occasions 6-hour rainfall
was 80 per cent and above of 24-hour rainfall.

In the absence of recording raingauge network
hydrologists find it difficult to break up 24 and
48-hour maximum rain amounts into shorter
durations of 3, 6 or 12 hours for estimating peak
discharge by unit hydrograph method. The above
study will be helpful in breaking up 24 and 48•




















