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Optimum Design and Operation of Cyclic Storage Systems;
Lumped Approach

Leila Ostadrahimi” - Abdolah Ardeshir® Abbas Afshar’

(Received July 1, 2006  Accepted Nov. 30, 2006)

Abstract

Conjunctive use of surface and groundwater resources is a preferred approach in water resources
management. Compared to dam construction, groundwater has certain ad%antages, among which are
less costs, less sedimentation and evaporation, fewer water quality problems, and less social and
cultural problems. To reduce the major problems associated with the development of large-scale
surface impoundment systems, cyclic storage systems can be used as an alternative. A cyclic storage
system (CYCS) is anrintegrated interactive system consisting of two subsystems of surface water
storage (reservoir) and groundwater; this system together with artificial recharge is able to satisfy the
predefined demands with rather high reliability. In order to optimize these systems, one must consider
the hydraulic interactions between all the components, but unfortunately it has been neglected in many
studies. In this article, a nonlinear optimization model for design and operation of cyclic storage
systems has been developed using the lumped approach. In order to evaluate the model, its resuﬁs
have been compared with the results of a model in which distributed approach had been deployed, and
so the efficiency of lumped models to solve the problems of cyclic storage systems has been
investigated.

Keywords: Cyclic Storage Systems, Conjunctive Use, Groundwater, Surface Water, Lumped Model.
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