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A.U.-HRACT. . .\ non-linea r mo del for the rai nfa ll run .off rela t ion is disc ussed b)' using t bo r.. lace '8 teens-
fo rm III th e equation of connnuuy an d eto eegc . The ......uauon of eoutinuttv h.. L __ .......?. I- I_., I l ' . . ' I ' . - 'I ~ eee n conver-...a an 0 a ath
On.IOr age )ra lC cq u.'ltton . .1. enn p C rntcgrauon met hod h '~'" 1l11lO 1' - - 0 indicated th ta t .
f

. -, . I I ' . utlt." INU Jor e 00118 n IO p r
uneuo u. Some pal l ieu ur '::a8t16 a re & 110 d18cussed. all a vcr ificntio u of the result, and llJ.8 tl th e linear mode,

hIlS In" n dedu ced Bi a 1I (X'cla.1 C<1. Me from t he non -lineae model. The results a re in 01086 a!; t ' t h h
of observed h~'drdKrllph. greemen WI t at

1. Int roduction

Timo invm iant and t ime var iant linear models
repr esent ing the rninfull-runo ff relat ionship hnve
boon pre~ntoo and cli:-:ClHIl"oo by mBny aut hors in
rocent t ime. Authors, like Nash (1957), Kul an 
daiswamy (1964), Singh (1964), Chiu and Bittler
(1969), Prasad (1967), Mathnr (1972), and
Bsl ek and J okl (1974) have considered either
the fi, st order or tho second order linear
d ifferent ial equation for th eir models. Guha
(.<ee Hef.) hIlS shown that the ti me dependent
model in which ra infall-runoff relation is related by
B second order linear d ifferential equati on can be
solved an alyt ically lind th e output can he related
hy an integral equat ion, the solution of which
has been aehieved by fractional integration
teohniquo. Wo have also shown t hat result of
Balek and J okl (197! ) is n spo..inl case ,t·h<rein tho
coefficients in tho rainfall-runoff relation, namely,

A (I) ~'? -I- n(/) ~ + a (I) Q(I ) = 1 (I)

fr.olll !. to 3 for difforent types of flow. In our
d,;' cu"lOn, we put only the restriction tha t """,0.
\\ e have also deduced lind ver ified that the solu
tion of the linear model can bo obtained from the
n.on-~i near model. discussed hero by simply subs
titut ing u.e- J, Ding (1967) has discussed the non
linear model in the case of constant input only.

2. Formulation of the problem

The equat ion of continuity is given by :

1 (I) - Q(I) = :~~ ( I)

where , I is t he effective rainfall rate, Q is th o
discharge rat e and S is th e sto rage. Lot us ass ume
t he relation :

S = KQ* (2)

The d imension of K hero is civen In' I
" -

• are tr eated as constan ts . (3)

•
In this di scussion. th e non- linear 1II0de i has

• been solved by reducing the differential equation
connec t ing the out pu t and input into a "th ordor
ordinary algebrnic equa tion.

The variation 01 t he index parameter 11 in S =
I(Q* has been discussed hy different aut hors liko
Handom ' n (1966), Henderson and Wooding (1964)
among the others. They have shown that it vari es

Il .nsnally vllries. from t to :J r ight from the
orifice t~ th o laminar flow. Using Eqns, (I) and (2)
W(! obtain,

(4)

assuming 11"'" 0
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