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Abstract: This study presents the mathematical formulation and implementations of a
synergistic optimization framework based on an understanding of water availability
and reliability together with the characteristics of multiple water demands. This
framework simultaneously integrates a set of leader-followers-interactive objectives
established by the different decision makers during the synergistic optimization. The
upper-level model (leader’s one) determines the optimal pollutants discharge to satisfy
the environmental target. The lower-level model (follower’s one) accepts the dispatch
requirement from the upper-level one and dominates the optimal water-allocation

strategy to maximize economic benefits representing the regional authority. The
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