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Rapid simulation of flood routing using deep learning and hydrodynamic model
LIAO Yaoxing'’, GAO Weizhi'?, ZHANG Xuan’, LAI Chengguang’, WANG Zhaoli'*
(1. School of Civil Engineering & Transportation, South China University of Technology, Guangzhou 510641;
2. Guangdong Artificial Intelligence and Digital Economy Laboratory (Guangzhou), Guangzhou 510330;
3. The National Key Laboratory of Water Disaster Prevention, Nanjing Hydraulic Research Institute, Nanjing 210029)

Abstract: The rapid simulation and early warning of flood disasters are crucial for flood prevention and mitigation. However, the
current simulation efficiency of urban flood models based on physical mechanisms remains low. In this study, a deep learning
model based on convolutional neural network (CNN) is constructed by combining flood inundation data generated by
hydrodynamic model and deep learning techniques to rapidly simulate urban flood routing. The results show that the developed
CNN model can effectively simulate the flood inundation, with a peak water depth prediction error within 8%, and a good
performance in simulating the inundation extent. The CNN model demonstrates a significantly higher efficiency in flood
inundation simulation, achieving approximately 400 times faster computation while maintaining comparable accuracy to
hydrodynamic models. This study can provide valuable insights for rapid simulation of urban flood inundation, early warning and
forecasting of flood disasters, and the development of digital twin basins.
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