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Water resources facilities such as weirs offer water supplies to human beings. However,
their influences on aquatic environments receive extensive attentions recently. To mitigate the
negative impacts on aquatic environments caused by hydraulic structures, maintaining the
minimum flows is a common measure in the past. The full range of natural variation of
hydrologic regimes is considered as one of the driving force for sustaining the full native
biodiversity and integrity of aquatic ecosystem. The Range of Variability Approach (RVA) is
based on this concept and uses thirty-two hydrologic parameters, called Indicators of Hydrologic
Alteration (IHA), to evaluate the hydrologic alteration of streamflows caused by hydraulic
structures. Theses thirty-two hydrologic parameters include the magnitude, timing, frequency,
duration, and rate of changes of stream flow characteristics. To maintain full range of natural
variation of stream flows needs large instream flow release. This definitely affects the operation
efficiency of water resources facilities. Multi-objective optimization model is needed to solve
these conflicting objectives in operation of water resources facilities.

The major purpose of this project is to determine the optimal weir operation policy which
simultaneously considering flow diversions and instream flow release. The RVA is used to
evaluate the impacts on hydrologic alterations caused by flow diversion.  Shortage
characteristics are employed to assess the weir operating efficiency. Conflicting in water usages,
the multi-objective compromise programming is used to derive the optimal weir operation policy
that has the minimum impacts on aquatic environment and minimum water shortages. The
Chi-Chi diversion weir, located at the midstream reach of Chou-Shui Creek, is used as an
example to illustrate the proposed methodology. The results will inform the water resources
managers not only the risk of water supplies, but also maintaining the natural stream flow
variation to mitigate the negative impacts on aquatic environments.

Key words: Instream flow, Range of Variability Approach, Indicators of Hydrologic Alteration,
Multi-objective compromise programming.
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