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Study on joint flood control dispatching of reservoir groups

based on reservoir capacity risk frequency curve

ZHOU Jianzhong', DUN Xiaohan"*, ZHANG Yongchuan'

(1. School of Hydropower and Information Engineering, Huazhong University of Science and Technology, Wuhan 430074, China;
2. Changjiang Institute of Survey, Planning, Design and Research, Wuhan 430074, China)

Abstract: Real-time flood control operation decision-making of reservoirs is a complex decision—making
problem with multi-objective, multi-stage and multi-constraints. Risk analysis is an important link and ba-
sis for real-time flood control decision—-making. This paper presents a theory system of risk-sharing and res-
ervoir risk—dispatching—decision-making for cascade reservoirs based on the frequency curve of flood control
reservoir capacity. Combining with the actual situation of Xiluodu, Xiangjiaba and Three Gorges Reservoirs,
the flood control risk of cascade reservoirs in different periods of flood season is analyzed by using self-de-
veloped risk analysis model of joint flood control operation of cascade reservoirs, and the risk rate is intro-
duced into real-time flood control operation decision—making, in order to provide decision-making basis for
flood control operation of reservoirs and improve the comprehensive utilization benefit of joint flood control
operation system. The results show that considering risk factor in real-time dispatching can effectively im-
prove the comprehensive benefits of reservoirs while ensuring flood control safety. The risk—dispatching—deci-
sion theory can provide basis for the optimization of reservoir dispatching schemes.

Keywords: joint flood control dispatching; reservoir capacity frequency curve; risk analysis; decision—mak-

ing optimization
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Preliminary exploration of design flood and control water level

of Three Gorges Reservoir in operation period

GUO Shenglian, XIONG Feng, WANG Jun, ZHONG Yixuan, TIAN Jing, YIN Jiabo
(State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China)

Abstract: Considering the impact of joint operation of reservoir group in the upper Yangtze River basin on
Three Gorges Reservoir (TGR), the most likely regional composition and typical-year methods were adopt-
ed to derive the flood regional composition for each control hydrological station. The multi—inputs single—out-
put (MISO) model was used to simulate the flood process between Xiangjiaba and TGR uncontrolled in-
ter-basin. The design floods as well as the flood control water level of TGR during operation period are de-
rived and analyzed. It is shown that: (1) the design floods of downstream reservoirs are significantly influ-
enced by the operation of upstream reservoirs, particularly the cascade reservoirs in Jinsha River; (2) The
1000-year design peak discharge, 3d, 7d, 15d and 30d flood volumes of TGR are 81136m’/s, 18.8,
38.6, 72.7, 132.1 billion m’, decreasing by 18.2%, 23.8%, 20.6%, 20.2% and 16.9%, respectively; (3)
the flood control (limited) water levels of TGR are 155(145) m without reducing the original flood preven-
tion standards. The high flood control water level during TGR operation period can not only benefit naviga-
tion in the reservoir, sustain reservoir bank stability, and protect eco—environment of reservoir riparian
zone, but also can increase hydropower generation, reduce the impact on downstream Dongting and Poyang
Lakes during reservoir refill operation period, which has great social-economic and eco—environment benefits.
Keywords: three gorges reservoir; operation period; design flood; most likely regional composition; flood

limited water level, flood control water level
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