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Abstract [ Objective] To address the operational challenges of drainage systems caused by frequent urban waterlogging and
combined sewer overflows, as well as the computational bottlenecks of traditional hydraulic models, an intelligent control methodology
anchored in temporal graph neural networks (TGNN) and reinforcement learning ( RL) is developed. [ Methods ]  An intelligent

control model featuring a "

state prediction-decision optimization" architecture was developed by coupling TGNN with RL. TGNN was
employed to forecast the operational states of the pipe network, while RL was employed to minimize the total volume of waterlogging and
overflow, thereby balancing prediction accuracy with control efficiency. The proposed method was subsequently applied to a drainage
system in City H. [ Results] TGNN exhibited high predictive precision, with the Nash-Sutcliffe efficiency for single-step prediction
reaching 0. 999 9. Notably, the computational speed of TGNN was approximately 25 times that of the storm water management model.

Under various test rainfall scenarios, the aggregate volume of waterlogging and overflow was contained at 40% —67% of the levels
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observed under existing rule-based controls. Furthermore, accurate state prediction and effective control were maintained even when the

model was confronted with sparse monitoring data. [ Conclusion ]

This paper proposes that the TGNN and RL approach enables

precise, rapid forecasting and significantly mitigates the total volume of waterlogging and overflow. It enhances operational efficiency

and exhibits substantial robustness, thereby furnishing a vital reference for catalyzing the qualitative upgrading and efficiency

optimization of drainage systems.

Keywords temporal graph neural network ( TGNN ) ; reinforcement learning ( RL) ; drainage system; state prediction; real-time

control method
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