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Yantan Reservoir runoff forecast and application coupled with land
surface hydrological model and machine learning method

Chen Jianfei',Li Yong', Liu Junjiang®,Zhong Lihua',Shi Caixia', Yuan Xing®?,Zhong Huachang®
(1. Guangxi Meteorological Disaster Prevention Center, Nanning 530022, China;2. School of Hydrology and Water
Resources, Nanjing University of Information Science and Technology, Nanjing 210044 ,China;3. Key Laboratory
of Regional Climate—Environment for Temperate East Asia, Institute of Atmospheric Physics, Chinese Academy of
Sciences, Beijing 100029 ;4. Guangxi Guiguan Electric Power Co., Ltd., Nanning 530029, China)

Abstract: Using a variety of meteorological forecast data such as intelligent grid forecasting to couple with
land surface hydrological models and machine learning methods, taking the Yantan Reservoir watershed as an
example, the interval forecast runoff and historical runoff data were input into the long—term and short—term
memory network model (LSTM) to forecast the inflow runoff of the reservoir. The applicability of this method in
short —term hydrological forecasting was proved through the simulation test of daily runoff and the analysis of
operational trial. The results show that the Nash efficiency coefficient (NSE) of the runoff prediction model
coupled with meteorology —hydrology —machine learning is about 0.65 in the calibration period and verification
period. In the training test of heavy rainfall process, the qualified rate of daily runoff and flood peak prediction is
greater than or equal to 87.5%, reaching the standard of A-level forecast accuracy. In the operational trial, the
qualified rates of 24h, 48h, and 72h daily runoff forecasts are 87.3% ,70.4% ,and 75.5% ,respectively, reaching
the A or B level forecast accuracy standards and meeting the accuracy requirements for issuing official forecasts.
The qualified rate of runoff and peak present time forecasts for the three major precipitation processes are all
100% , reaching the A-level forecast accuracy standard. The peak forecast is 66.7% , which meets the C-level
forecast standard and can be used for reference forecasting. The organic coupling of physical models and artificial
intelligence methods can improve the accuracy and applicability of hydrological forecast products.

Key words: coupling; land surface hydrological model; machine learning; runoff forecast; physical model;

artificial intelligence



