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Abstract: Urban inundation forecasting is one of the most significant tools for reducing flood risk
and guarantee the property and personal safety. Aiming at the problems of low temporal-spatial
resolution and short lead time of the traditional urban inundation forecasting methods, it is im-
possible to predict inundation accurately and timely. This work develops a novel high-accuracy
and long lead time model through integrating the atmospheric and hydrodynamic models. The in-
tegrated forecast model uses the GRAPES_MESO model to generate forecast rainfall data, and
converts rainfall into runoff through the hydrodynamic model to simulate the inundation process.
A novel method for reconstructing forecast rainfall data is proposed, which can improve the relia-
bility of forecast results. The forecast results of the urban inundation process in Fengxi New
Town show that the integrated model has high forecast accuracy and long lead time. The NSE of
the forecast area and water depth is 0. 89 and 0. 94 respectively. The model can precisely predict
the urban inundation process, and provide reference for urban flood prevention and disaster re-

duction decision-making.
Key words: urban inundation; forecasting; hydrodynamic model; atmospheric model; GPU high-

performance computation
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Tab.1 Properties of the different land uses
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Tab.3 Comparison of measured results and
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Tab. 4 Corrected results of the typical rainfall events
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Fig. 6 Comparison of forecast rainfall processes
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