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A BST RACT, A multiplicative seasonal ARIMA model of orde r (0. I. I) X (0. I. I) has been a pplied
for the prediction of mont hly flow (.,.) in SUItt} at Bhakra dam site. using 4Uyears 0925-64) discharge data.

The accuracy of prediction has been tested by using seven years (1965-71) observations. The root mean
square erro r for the forecast period was calcul - ted . It is found thai the root mean square error varies from .1
per cent in December to about 43 per cent in September.

I. Inrrcductlon

In mounta neou s watershed , the streamflow has two
components (i) ra infall and (ii) snow a nd glacier melt.
In such cases, the runo ff predictio n by physica l processes
is fa r too compl ex to be realistic. Besides. rout ing of
strea mflow is also di fficu lt owing to the scarcity o f
d ischarge data at va rious points and the compl ex
charact er of physiography. Thus. if we have sufficien tly
long-term stati onary time ser ies of di scharge, a n
ARIMA (Auto Regressive Integrated Moving Average)
model may be fa irly ju stified a t least for the pred ictio n
of monthly d ischarge.

A gene ral ARIMA modcl consists of a determi nistic
co mpo nent a nd a stochastic' co mpo nent. The analysis
of long-term mo nthly d ischarge time ser ies shows a
dominating seaso na l factor accompanied by random
fluctuations . The natu re of variability involved itself
suggests the a pplicability of seasonal AR IMA model
of certa in orde r. It may. however. be mentioned that
in such cases the extre me values. occurri ng in the time
series cannot he co vered fully. Therefo re. the pred ictio n
values achieved by th is process may furt her be revised
in cases where acute condit ions of flood s or d rought s
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prevail. The main advantage of the use of this model
is its simplicity and a sma ll number of pa ra meters requir ­
cd to be esti mated.

After the development of A RIMA model (Box &
Jenkins 1970) it has been widely used in the analysis
of var ious meteorological time ser ies in respect of
rai nfa ll (Thapliya l 1981) the d ischarge a nd temperat ure
( Mc~ichael & Hunter 1972) a nd 500 mb flow pattern
(Puri ('I "I. 1981). Rao ct 01. (1982) stud ied thc per for­
manc e of ARIMA mode ls with d ifferent orders using
Bayesian decision theo ry. Using abo ut 500 mon th ly
flow da ta of Krishna and Godavari rivers. a seasonal
ARIMA [(1. 0. 0) X (0, I. I)teJ model was found to be
best a mong I I models considered (without any trans­
format ion of given d ata). Howe ver, a seasonal A RIMA
[(5. O. O)y (0. I. I) ,,] model fitted to long transformed
data was fo und to be best among 33 models co nsidered.

In the pres~n t study. a prediction technique for
monthly flow In Silllej at Bhak ra da m site has bee n
developed using the Box-Jenkins seasonal A RIMA
model (Clarke 1973).
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