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On the derivation of unit hydrograph for estimating flood discharge
at Ramgarh in Damodar Valley
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AB.'3TRACT. .~inran data in; the Damodar ~"'alley erea ebove RamgA rh.8ml the rit"f"rgauge erd discharge data
0.1 Itemgarh pertammg ~.s few ram&!.?r~ afTf'€'tll1$ the area hav e been l'tt:.du'd by hyd~aph atu l~·pi8. The pro ­
ceased data have been uu flecd for deriving the UUII graph for the ercn, which mit)" be used 8fl R too l for (o rec8 f.till J.!'
t ho Rood hydrogreph et H'\mgl\rh.

1. Introduction

For the operation of the reservoirs, the D.V.C.
engineers are interested to know th e volume of
inflow expected at the Panchet and Maithon
reservoirs, as a result of precipitation upstream.
This has engaged the attention of the engineers and
hydrometeorologists for some time. The inflow
into a reservoir has to be calculated by the com­
putation of the flood hydrographs of the sub­
basins in the upstream area and then successively
rout ing the same into the reservoir. An at tempt
has been made in this paper to derive the nnit
hydrograph at Ramgarh, which may he used for
forecast ing th e flood hydrograph at that point.

Fig. I shows a sketch uf the Damodar Valley
area. The area commanded by the different dams
have hccn shown by shading. The sub-basin above
Ramgarh has been indicated by a thick line on
the map. The sub-basin has a number of raincau ses
belonging either to D.V.C. or Bihar State. :-1. dis­
charge measuriug station belonging to th e River
Heserarch Institu te (West Bengal) is also function­
ing at Rnmgarh since 19·j5. The location of the
raingauges and rivcrgauge and discharge sta t ion
is also shown in the figure.

Z. Data :loalysed
From the records of past floods in the Damodnr

Valley area, seven major storms affecting th e
Ramgarh sub-basin were selected (Table I) .
Rainfall data during the sto rm periods were tabu­
lated and the average rainfall of each day during tbe
storm period was calculated. Daily discharge data
at Ramgarh pertaining to thc same period were
also collected from the publications issued by the
Damodar Valley Corporation (Bee Ref.).

a. Anal ysts 01 hydrograph &lid estima tion 01 run-om

Daily discharge values (in 1000 cusecs) as obser­
ved at Ramgarh during the Beven selected storm
periods wcre plotted against the dates and the

total storm hydrograph for each oceasiou was
obtained (Figs. 2a to 2g). Hourly discharge value.
durin g flood occasions were also used to get the
correct shape of th e hydrograph. The base flow
in each case was shown by a line and the same was
separated from the tot al storm to obta in the surface
run-off hydrograph. The area of the sub-basin
upto Ramgarh was measured by a planimeter and
was found to be 150" sq. miles approximately. We
know'tha t volume dischargedjn one day at I c.f.s. is
I S.F.D. Hence I" of run-off from an area of I sq.
mile produces a discharge volume of[(17GO X3)'/12]/
60 XGOx 21=26·89 Second Foot Day (S.F.D .). The
volume of discharge due to I" of run-off oyer 1505
sq. miles willbe 40,500.S..F.D. or (81,000 S.F.D.)/ 2,
i.e., the volume becomes double in Second Foot
lDay unit. Adding up the twelve-hourly (or 1Day)
ordinates from th e hyd rograph, thc discharge in
S~'D/2 was obtai ned. This discharge value was
divided by 81,000 to give the depth of run-off in
inches. Thus the surface run-off in inches in respect
of all th ese seven storms was calculated and tho
values of rainfall and run-off are tabulated in
'f able 2.

4. Dlstrlbutlon of run-off

Daily rainfall values for each day of the storm
period was distributed in twelve-hourly intervals
as per records of th o self-recording raingauges in
and near the area, These successive twelve-hourly
values of rainfall were added and the accumulated
rainfall with twelve-hourly increments were entered
as 1: rainfall in Table 3. Knowing th e value of run­
off, the distribution of th e twelve-houri}" accumula­
ted rainfall, and the shape of the hydrograph, its
concentration and recession, the surface run-off
was distributed as 1: run-off to fit in with th e
1: rain!'all (Table 3). For giving this distribution,
th e rainfall run-off relation in respect of similar
storms affecting the warm aoutheastern parts of
U.S.A. was also consulted.




















