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ABSTRACT

In this paper, a multiobjective optimization model is presented to search for the
optimal Nanhua reservoir-Chiahsien weir operation scheme aimed to simultaneously
The Range of
Variability Approach (RVA) and thirty-two hydrologic parameters, called Indicators of

assure the water-supply stabilities and sustain the natural flow variations.

Hydrologic Alteration (IHA), are used to evaluate the hydrologic alteration of
streamflows caused by reservoir-weir operation. The resulting hydrologic alterations of
32 IHAs are then combined into a single index such that it can be incorporated in the
objective function of optimization model. Shortage ratio is used to evaluate the
operation performance of water-supply system. Since water supply and instream flow
release are conflicting, the multiobjective optimization model is needed to solve these
conflicting objectives in water-supply system. The compromise programming algorithm
is used in this study to derive the optimal reservoir-weir operation for simultaneously
consideration of minimum impacts to riverine environment and minimum shortage ratio.
The water-supply facilities considered in this study include the Nanhua reservoir and the
Chiahsien weir. The daily flow records prior to dam and weir construction from 1959 to
1995 are used to establish RVA targets.

to derive the post-diversion flows for various operating schemes.

A reservoir-weir operation model is established
In this study, various
operating schemes, including constant inflow release and wet-dry season varying inflow
release, are evaluated to determine associated impacts on shortage ratio and hydrologic
alteration. The optimal instream flow releases are determined for various operating
scheme using the compromise programming. The methodology proposed in this study

could serve as a useful quantitative evaluation tool for the decision makers of the

water-supply systems.

Keywords: Range of Variability Approach (RVA), Indication of hydrologic alteration

(IHA), Instream flow release, Shortage ratio, Compromise programming.
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