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J\ BSTRACT. The paper deals with certain approaches nod challenges in evolving a mod el for
the conjunctive use of surface and ground water resources in the context of Punjab. Thi s includes
(i) me thods of deco mposition of the regions into basins through input decomposit ion , (ii) netwo rk.
theo ry bused versatile models fo r aquifer and the possibilit y of using deco mposition methods.
Uii ) Integration of the above two model s to yield the optimisatio n model.

1. Introduction

The Punjab water-energy system (Fig . I ) when
considered alo ng with the aquifer subsystem is com 
plcx enough to warrant the impo rt of large systems
techniques. Although the earlier study (Min has et al.
1972 ) makes usc of certain sta tistical decision making
techniq ues, it pertains to the post-Pong context. The
work ( Rao 1976) though recen t, treats the problem
as a de terministic one and stops at giving a preliminary
treatment based 0 11 cer tain control theoretic ideas .
Int erestingly, the task of anyo ne modelling the system
as it obtains now is much more complicated.. as com
pared to the ear lier work ers mainly due to the follow
ing considerations :

(i ) The stru ctural compl exity of the system has
increased due to the recently created link s
e.g., Bcas-Sutlej Link ( BSL ) between the
rivers.

(ii) The necessity to consider the aquifer sy~~;;}
along with the surface reservoir s since large
scale utilisation of ground water is resorted
to (consequ ent on the installation of over
5 lakhs of irrig at ional pump sets) .

(iii) T he interaction of the energy system with
the Northern Regional Grid and the water
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system with those of the neighbouring states
( prima rily due to mandatory releases) .

The situa tion is to some extent depicted hy Fig. 1
(Satsangi et al. 1977 ) .

2. The proposed method of deco mposition Inlo basins

Let the two regions created by the line B in Fig. 3
be ca lled ( I) Sutlej bas in (w ith Bhakta as the major
reservoir), (2) Ravi-Beas bas in ( with Pong 3 S the
major reservoir ) . We make the following observa
tions :

(a) Since the motivation behind the cre ation of the
Beas-Sutle] Link (BSL) was to divert water into Debar
to highly increase its power generating capacity ( while
at the same time not affecting the l1exibility in its use
otherwise), it is reasonabl e to consider its optimum
operational policy to be : to divert as much water
through it as possible, subject of course to the natural
constraint s. Assumption of such a rule of operation
provides us the following equations:

rZ'(I)- Zm..+ Z· ( I) if z' (I) ;;.Z....
Y' ( I )= ~ ( I)

Lz'( I) if ZI ( I ) < Zm..
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