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Study on flash flood simulation in Pingjiang River of Poyang Lake
Basin based on HEC-HMS and SVM

Liu Huiying, Zhu Huaitao, Wu Xiangyu
(College of Water Conservancy, Jiangxi University of Water Resources and Electric Power, Nanchang 330099, China)

Abstract: [Objective] This study aims to explore the application of machine learning as a novel method in flash
flood simulation and improve the accuracy of flash flood simulation and early warning in the Pingjiang River Basin.
[Methods] A total of 25 typical flood events and their corresponding 5-minute high-resolution rainfall data from
1997 to 2018 in the flash flood occurrence area were selected. Three models—based on the HEC-HMS
hydrological model, the support vector machine (SVM) model, and the HEC-HMS-SVM coupled model were
constructed to compare and evaluate their accuracy and stability in flood hydrograph simulation. [ Results] (1) The
HEC-HMS model demonstrated excellent performance in simulating “single-peak type” floods, with good
extrapolation capability, and the overall qualification rate reached 92% (Class A accuracy). (2) The SVM model
had an overall qualification rate of 84% (Class B accuracy) , but it showed high sensitivity to the time of peak
occurrence, with a significant difference between the calibration period and the validation period, and its stability
was relatively weak. (3) The coupled model exhibited the best overall performance. The qualification rate during
the validation period increased to 100% (25% higher than SVM) , the overall qualification rate increased by 8%
and 16% compared with HEC-HMS and SVM, respectively, and the fit of the flood process was significantly
improved. [ Conclusion ] The HEC-HMS-SVM coupled model can effectively improve the accuracy of flash flood
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simulation and provide more reliable technical support for {lash flood disaster prevention and control.
Keywords: flash flood simulation; flash flood disaster; HEC-HMS; SVM; machine learning
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Fig. 2 Scatter plots of measured and simulated runoff under HEC-HMS model
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Table 3 Accuracy error statistics of each model
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Fig. 5 Comparison of model flood hydrographs
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