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Fig. 1 Framework of knowledge and data dual-driven tidal river network intelligent simulation method
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Fig. 2 Solution case diagram
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Table 1 Physical information of the river channels
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Fig. 5 Diagram of Shanghai river network simulation and research area
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Fig. 7 Diagram of water level and flow rate simulation results for each channels
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Knowledge- and data-driven intelligent simulation method for tidal river network
hydrodynamics*
YUAN Saiyu'?, CHEN Yihong' , LUO Xiao', ZHANG Huiming'*, TANG Hongwu'"

(1. The National Key Laboratory of Water Disaster Prevention, Hohai University, Nanjing 210098, China; 2. Key Laboratory of Hydrologic-
Cycle and Hydrodynamic-System of Ministry of Water Resources, Hohai University, Nanjing 210098, China)

Abstract: The intelligent and efficient joint scheduling of numerous sluices and pumping stations in tidal river networks is
an important guarantee for improving water quality through increasing water mobility in these systems. However, previous
intelligent simulation methods lack physical interpretability, making it difficult to accurately describe the complex
hydrodynamic process in tidal river networks. This paper proposes a knowledge- and data-driven intelligent simulation
method for tidal river network, which is applied to the hydrodynamic simulation of a generalized tidal river network and the
Wennan part of the Shanghai tidal river network. This method takes artificial neural network (ANN) as the backbone and
incorporates the river network flow control equations as physical constraints, and an ANN loss function is constructed by
including the residuals of the control equations. The ANN weight set is iteratively optimized until the loss function meets the
required criteria, thereby achieving a hydrodynamic intelligent simulation of tidal river network with both physical
interpretability and high computational efficiency. This method differs from traditional ANN approaches in that it greatly
reduces the amount of training data required and can also predict the hydrodynamic processes in sections without training
data. This method has good simulation accuracy, computational efficiency, and robustness.

Key words: hydrodynamic simulation; tidal river network; intelligent simulation; knowledge driven; data driven

* The study is financially supported by the National Key R&D Program of China ( No. 2022YFC3202602) and the National Natural Science
Foundation of China (No. U2340221).


https://doi.org/10.1029/2022WR031960
https://doi.org/10.1016/0893-6080(91)90033-2
https://doi.org/10.1029/2020WR028284
https://doi.org/10.1007/s10652-022-09848-3
https://doi.org/10.1080/00221686.2017.1354932
https://doi.org/10.1016/j.geomorph.2022.108157

	1 模型原理与方法
	1.1 模型框架
	1.2 知识数据双约束损失函数
	1.3 权系数自适应调整
	1.4 参数设置

	2 模型验证
	2.1 案例设置
	2.2 案例模拟结果分析
	2.3 鲁棒性分析

	3 模型应用
	3.1 模拟案例介绍
	3.2 模拟结果验证
	3.3 虹口港水动力模拟结果分析

	4 结　　论
	参考文献

