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Real-time control optimization method for urban river networks based on reinforcement learning//Chi Shangtao',
Liao Weihong®, Gao Shang®, Liang Yongshuai', Wang Hao>, Shi Weihai® (1. College of Civil Engineering, Fuzhou
University; 2. Department of Water Resources, China Institute of Water Resources and Hydropower Research; 3. Fuzhou
Urban Hydrographic Net Joint Drainage and Dispatch Center; 4. School of Water Conservancy and Environment, University
of Jinan)

Abstract: To improve flood risk regulation in complex urban river networks, a real-time control optimization method based
on reinforcement learning was proposed, and the control performance of single-agent reinforcement learning (SARL) and
multi-agent reinforcement learning ( MARL) strategies for drainage scheduling was compared. Taking the sluice-pump
system of the central river network of Nantai Island in Fuzhou City as a case study, the asynchronous advantage actor-critic
(A3C) algorithm was employed to train and validate the reinforcement learning-based control strategies using a
hydrodynamic model. The control performance was systematically evaluated in terms of the average maximum water level,
energy consumption, and response efficiency. The results show that, under a typical typhoon-induced rainstorm scenario,
the MARL control strategy achieved the best performance, reducing the peak water level by 13. 8%, shortening the duration
above the warning water level by 15 min, and delaying the flood peak by 11 min. Although the SARL control strategy
performed slightly worse than the MARL strategy, it still significantly outperformed the conventional static rule-based
strategy. The average computation time for a single control step was 0.5 s for MARL and 0.3 s for SARL, indicating that
both strategies satisfy the requirements of real-time control. Overall, the A3C-based MARL control strategy provides a
favorable balance between flood regulation performance and operational economy, demonstrating strong coordination
capability and considerable potential for engineering applications.
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Table 1 Model calibration and validation evaluation
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