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Physics-data hybrid-driven hydrological model considering reservoir impacts//Gao Wei', Yi Xuejun®, Liu Jie*,
Yang Xu®*’, Liu Wei’, Xiang Zheng’, Cai Zhenhua®, Zhang Ke’*%" (1. Shandong Hydrological Measurement and
Testing Centre; 2. Shandong Province Hydrographic Centre; 3. State Key Laboratory of Water Disaster Prevention, Hohai
University; 4. College of Hydrology and Water Resources, Hohai University; 5. China Meteorological Adminisiration Hydro-
Meteorology Key Laboratory; 6. Yangtze Institute for Conservation and Development, Hohai University; 7. Key Laboratory of
Water Big Data Technology of Ministry of Water Resources)

Abstract: To address the limited performance of the traditional Xinanjiang ( XAJ) model in basins strongly affected by
reservoir regulation, where human activities induce nonlinear runoff generation and concentration processes, this study
developed a reservoir-informed XAJ-LSTM coupled model based on physics-data hybrid-driven mechanism. The model was
applied to simulate runoff generation and concentration processes in the Jiaoyi Basin, Shandong Province, which contains
two large reservoirs, Tangcun and Xujiaya. Its performance was compared with that of the XAJ model, LSTM model, and
two coupled models, XAJ-RF and XAJ-MLP. The results show that the XAJ-LSTM model effectively balances hydrological
mechanism representation and nonlinear fitting capability, achieving a Nash-Sutcliffe efficiency coefficient of 0.9301 and
improving hydrological simulation accuracy in the Jiaoyi Basin. The model also accurately captures extreme flood peaks,
with errors below 5%, outperforming both the XAJ and LSTM models. Moreover, it exhibits the lowest uncertainty across
all confidence levels.

Key words: runoff simulation; nonlinear runoff generation and concentration; reservoir regulation; Xin’ anjiang model;
LSTM model; the Jiaoyi Basin of Shandong Province
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Fig.1 Flowchart of model operation
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Fig.2 Overview of the Jiaoyi Basin
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Fig. 6 Scatter plot for model uncertainty comparison
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