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SYNOPS1S

This study has been divided in two parts - Part A
entitled " Mcdelling of Surface Runoff Systems” and part

B entitled " Stream Flow Synthesis'.

In part &, various approaches of payametric hydro-
logy for modslling surface run off system are reviewed.
it is found that discrete models of stochastic hydrology
have not found thelr use in medelling surface run off
gysteus. & discrete model eguivalent to Nash}s type
cagcade of linear reservoirs is specified. Structural
relationship between the parameters of the two types
of models 1s obteined. Var ious constraints on the parameters
of the discrete modsl to obtain a2 physically realizable
responge function are derived. Use of these constraints~
in obtalining 2 permissible parameter gpace of a gecond-

order gystem is dcemonstrated.

A method for the cstimation of parsmeters of the
discrete model and in turn those of the’Nasb‘ model
for computation of IUH is derived. The proposed method
is baged on the estimation of the parameters from the
autocorrelaticn function, derived in the form of Hyper-
geometr ic function, of direct surface run off hydrograph.
‘The method does nct require the use of rainfall excess -&

ne jor source of error. The procedure of ccmputation of
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the JUH by the proposed method has been teated on

ten gauged catchments (s:ix British and four Americen). The
validity of the wethod is establighed.threough close agree—
ment between the computed and observed hydrographs.
General conclusions drawn from the gtudy are summar ised
and further work invelving the extensicen of the investi-

gation is Indicated.

In part B, the techniques required in time series
analysis and models evolved for stream flow synthesis are
reviewed. Jt is found that the models in vogue have the

following def iciencies/drawbacks:

1) these modéls require the use of tco many parametere
for seasgsonal streamflcw synthesis.. |

11) Lag-one or multiple correlatjon coeff iclent,
depending upon the crder of the medelgoften exceed
unity and hag to be set equal tc unity in the
gensrator.,

111) the models have tc be fitted to actual data before
these can be used for streamflow synthesis. The

preocedure of fitting being iterative is very

comburscne.

iv) Tc make these medels adaptable for generation cf
stationary sequences, 9 randcwm component proport~

ional tc the standard errcr of estimate of siream-
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flow needs tc be added tc the model. This
component requires the sstimaticn of additional
parameter, multiple corzolit¥ neceff icisnt or

lag=-cne correlation ccefficient, for the model

In this study, twc mcdels have been evclved o
overcome these def ic ienc ies/drawbacks. One of the
medels, bzged bn the principle ¢f sutcregressicn,
uses same regressicn coefficients, correlation
cocefficients and multiple ccrrelaticn ccefficient fer
311 the gesscns. The proposed medel of a given order
is shown tc be parsimcniocus in number of parameters
tbén an AR~model cof the same crder. The validity cf
the mcdel 3s established thrcugh cowmpariscn of
statistics generated by the propcsed mcdel, AR-mcdel
of the same crder and thecse of the historical se-

"gquence. Data cof the Beasg-river is used.

The seccnd mcdel is based cn the principle of
canncnical sxpansicns .+ Thls model desp nses with
the requirement of an additive component respongible -
for render ing the synthetic sequences staticnary
and the iterative prccedure of medel fitting. The
mcdel 4g ghown tc have a distinguishing feature

of preserving the entire ccrrelaticn-crcas ccrrelaticn



matrix in addition tc the preservance cf the mezn and
the variance cf the recorded seascnal sequences cf
atreamflows. The mcdel has been used tc generst
seasonal sequences of streamflcws using the data of

the Beas, the Satluj and the Ravi rivers.

Gener2l ccnclusicns are summar ised and the

acocpe cof future work 1s ind icated.
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