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Extracting multi-objective optimal operation rules of cascade reservoirs in
upper reaches of Yellow River based on machine learning
ZHONG Jiaxing'*>, DONG Zengchuan’ , MENG Jinyu’, WANG Kai'*, HU Youbing'*, ZHAO Mengjie'
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3. College of Hydrology and Water Resources, Hohai University, Nanjing 210098 China)

Abstract: To maximize the comprehensive benefits of multifunctional reservoirs, a multi-objective optimization operation model for
power generation, water supply, flood control, ice prevention, and ecology of cascade reservoirs in the upper reaches of the Yellow
River was constructed. Multiple linear regression model, random forest model, and LightGBM machine learning model were combined
to extract multi-objective operation rules for cascade reservoirs, and the exiraction effect was evaluated by combining improved Taylor
plots and typical operation schemes. The results show that the two machine learning models have overall better performance in
extracting operation rules than traditional multiple linear regression model. The newly introduced LightGBM model training results have
more practical guidance significance, and can effectively guide the optimization of reservoir discharge under power generation, water
supply, and balanced operation needs.
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Table 2 Operation model parameters of LightGBM

s IRRIRE PLSM I I T-47 5L EES i) Bk FEAEAAE L5 Bl A He i
FEWe XKW e XIZbe Jemk XIZRWE Jedemk XU JesEak XUZE bk XUk
1 10 2 10 8 0.8 0.8 1000 600 0.8 0.8 0.8 0.8
2 8 2 10 4 0.9 0.4 1200 40 0.5 0.8 0.5 0.8
3 8 2 12 4 0.9 0.5 1000 100 0.8 0.8 0.8 0.8
4 10 4 10 10 0.9 0.5 1200 500 0.8 0.8 0.8 0.8
5 8 4 12 10 0.9 0.5 1000 200 0.8 0.8 0.8 0.8
6 8 8 12 8 0.9 0.1 1000 200 0.8 0.8 0.8 0.8
7 8 8 12 8 0.5 0.2 1000 400 0.8 0.8 0.8 0.8
8 10 10 10 10 0.5 0.5 200 200 0.8 0.8 0.8 0.8
9 4 4 10 10 0.5 0.5 400 400 0.8 0.8 0.8 0.8
10 8 4 8 10 0.06 0.2 1000 200 0.8 0.8 0.8 0.8
11 8 4 8 12 0.06 0.5 1000 400 0.8 0.8 0.8 0.8
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