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Fig. 1 Process of natural flood discharge at Tingzikou

Reservoir and flood control station
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Fig. 2 Schematic diagram of flood control

system of Tingzikou Reservoir
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Development and application of a compensative regulation
linear programming model for reservoir flood-control

CHEN Senlin'?, LI Dan®, TAO Xiangming’, HUANG Yuhao®

(1. State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China;
2. School of Water Resources and Hydropower Engineering, Wuhan University, Wuhan 430072, China;
3. Guangxi Water & Power Design Institute, Nanning 530023, China)

Abstract: Flood compensative regulation is the fundamental principle of reservoir flood-control planning and real-time
operation, while the solution to the flood compensative regulation mathematical model is heavily restricted by the mod-
eling methods and the aftereffect. In a basic flood control system consisting of a reservoir and a flood control station,
the objective function transforms from minimizing the flood control volume to minimizing the cumulative water storage.
The transformation is based on the stage division of operation and the analysis of outflow limits upon which a linear
programming model of Reservoir Flood Compensative Regulation ( RFCR-LP) has been established. This model
couples the operational decisions and downstream routing methods, which avoids the aftereffect accompanying conven-
tional methods for a multi-stage decision. The RFCR-LP is a simple structure that is easy to solve, and it unifies the
optimal mathematical model between flood-control planning and real-time operation, which forms a multi-function and
full-cycle model for reservoir flood-control compensative regulation. The proposed model promotes an efficient solution
for complex system modeling. The feasibility, flexibility and stability of the RFCR-LP has been verified by the case
study.

Key words: compensative regulation; linear programming; aftereffect; couple; global optimum
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