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Optimal Reservoir Operation for Flood Control Using a Hybrid Approach
(Case Study: Chungju Multipurpose Reservoir in Korea)
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Abstract

The main objectives of reservoir optimal operation can be described as follows: maximization of the
benefits through optimal allocation of the limited water resources for varlous purposes; minimization of the
costs by the flood damage in potential damaging regions and risk of dam failure, etc. through safe
drainage of a bulky volume of excessive water by a proper reservoir operation. Reviewing the past
research works related to reservoir operation, we can find that the study on the matter of the former has
been extensively carried out in last decades rather than the matter of the latter. This study is focused on
developing a methodology of optimal reservoir operation for flood control, and a case study is performed
on the Chungju multipurpose reservoir in Korea. The final goal of the study is to establish a reservoir
optimal operation system which can search optimal policy to compromise two conflicting objectives:
downstream flood damage and dam safetv—upstream flood damage. In order to reach the final goal of the
study, the following items were studied: (D)validation of hydrological data using HYMOS; (2)establishment
of a downstream flood routing model coupling a rainfall-runoff model and SOBEK system for 1-D
hydrodynamic flood routing; (3)replication of a flood damage estimation model by a neural network;
(4)development of an integrated reservoir optimization module for an optimal operation policy.

keywords: flood control, multiobjective optimization of reservoir operation, global optimization, arlificial neural
network, hybrid modeliing
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