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Runoff simulation and time-lag change analysis in the Han River Basin based on machine learning// HUANG
Yifan'?, ZHANG Xiang'**, DENG Liangkun', LI Yilun"*, LIU Haoyuan">( 1. State Key Laboratory of Water Resources
Engineering and Management , Wuhan University, Wuhan 430072, China; 2. Hubei Key Laboraiory of Water System Science
Jfor Sponge City Construction, Wuhan University, Wuhan 430072, China)

Abstract: In response to the issues of parameter calibration difficulties, susceptibility to local optima, and poor
applicability in traditional hydrological models, a Bayesian optimization algorithm-based long short-term memory
(BOLSTM) model was constructed based on machine learning principles, and it was applied to runoff simulation in the Han
River Basin based on the simulation results, the SHAP method was used to attribute the influencing factors in the rainfall-
runoff process, and the time-lag analysis method was used to quantify the impact of the Middle Route of the South-to-North
Water Diversion Project on the runoff process of the watershed. The results show that the runoff simulation effect of the
BOLSTM model is better; the construction of the Middle Route of the South-to-North Water Diversion Project has delayed
the impact of rainfall on the flow at the outlet of the Han River Basin, with the flow at the outlet of the basin increasing after
6 days of a rainfall; while before the construction of the project, the occurrence of a rainfall would lead to changes in the
flow at outlet of the basin after 5 days, and the impact of rainfall in the Han River Basin on the flow at the outlet of the
basin was greater before that of the project.

Key words: runoff simulation; long short-term memory networks; machine learning; Bayesian optimization algorithm;

time-lag analysis; Han River Basin
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hydrological stations in the Han River Basin
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Fig.2 Simulation results of runoff at Xiantao Station during calibration period
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Table 4 Model simulation results after

temporal adjustment
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