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ABSTRACT. In this paper. aeries of unit h)..lrog re phs were tlt'ri" f'(l essuml us a 6-hr unit pe-riod for the Bamblr
and Yamuna catchmen ts . TIlt' best fit unit hydrogrepb is selected mainly b" the leest square's method. Severe l im
portant rd at.iuI'lShipti to epply the method fur upt'rau«Hlal use WN l"also derived . 11!('~(' rdati(lllf' hjll~ art' iI I lu-foun of
API initinl loS8 rcletionshtps nnd tht' i ntl·r · f('lation~hq) of rainfall intensi ty , loss ra te and API.

Although the results are based upon a small sa mple, it has been posslble to derive the above relationships. ,At the
end a oorr eotlon diagram is also given to enable the USer to correc t tho t lme of occurrence as well ali the magnitude

of tho flood peak.

t , Introduction

The ,lerivation of three hourly un it hydrographs
and their applicat ion to flood forecast ing has been
discussed hy Rao 01 al. (t97-1 a . b). In t hese
st udies, it is implied that the rainfall data \\; U
bocome avnitublc at t hree hourly int er vuls. In
a given flood situat ion. it iJ; pos.sible . tl~~t t his
may impose strain on the data t ransnussron sys
tem and in B worst case, a flood forecaster has
to issue a flood forecast with many compromi
sos. For this reason, it is necessary to have al
ternate method. ready to enable th e issue of
flood foreca. ts with whateve r data that becomes
avai lable. For instance. if the dat a are not forth
coming, one has to oven t hink of 6 or 12·hr unit
hydrogtaph.. With this object ive in view. the
present study .has. been at~empted. .There are
inherent limit at ions, particularly with regard
to the time an d areal ,Ii.tributioa of rainfall.
In spit e of those, a method would st ill ~ needed
in flood situat ions where there can be situult ane
oua breakdowns of any well placed ar rangement s.

3. Analysis 01data

In tho earlier studies (loe.cit .) thoprocedure adop
ted is to derive thounit hydrograph s from the sele
cted st orms for Barakar (D.V.C.) and 1'amu""
catchments, taking the self recording (S.R .) rain
fan dat a and discharge data for 3·hr t ime poriods.
I n tho present study , the t ime period has boon
taken as 6 hour. both in tho S.u. rainfall data and
discharge data while deriving t he unitgraphs
ill the Barakar and Yamuna catchmonts. Tho
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..ssent ial aspects of unit hydrogmplLtheory have
been explained by Dhar (1973) and no repetiti on
is made.

The application of unitgraph to flood forecast
ing has been given in deta il in t ho Macleay Flood
Forecast ing (BUT. ~[ot . Hop. Australia 19G:I) and
in t he Elements of R iver Fo reen, t ing (Richards
01 aI. 19G9),

The unitgraph, as it is applied to flood fore'
cast ing, is based on the assumption that a linear
relation..ship exists between the excess rainfall ,
unit hydrograph and t he reproduced hydrogrsph
in each unit period within a storm. In the pro
""nt case tho unit period chosen is 6 hr. The
direct runoff is related to excess rainfall, once
t ho unit period chosen and gro.s areal rainfall
of the catehmsnt det ermined. A series of equa
t .i ons which are well known are oxpre. sed in tho
form :

Q,= U,P,
Q,=U.p,+ U"l\
Q,=UIP.+ U,P.+ U,l\ etc and 80 On.

whero P is the excess rainfall during the chosen
unit period, Q is the discha rge ordinate of the
diroct runoff hydrograph, and U is the unit
grnph ordinat e. These sets of equat ions. which
a re so defined assuming linearity condition, are
solved by the least squore approach in t his coso
to produce the ordinat..< of unit graph for each gi.
ven st nrm and for a certain condition of initial
loss and cont inuing loss. Tho method of
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