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Field verification of a deep learning flood prediction model driven by
physical model data
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Abstract

This study is based on the data-driven deep learning method proposed by Wang et al. (2022)
to establish a model and verify it in Zhuangwei Township, Yilan watershed, where observation
data are available. The results of Wang et al. (2022) show that it is necessary to add spatial
information to the CNN grid flood prediction model. Considering time series cumulative
rainfall and coordinate terrain can obtain the best flood prediction results. Using only rainfall
forecast data can achieve long-term flood predictions. The Yilan River Basin is located in
northeastern Taiwan. Characteristics of the basin include mountainous flat terrain, natural river
systems, and areas of high flood potential. Floods are often severe due to typhoons and northeast
monsoons and are affected by topographic factors. The Taiwan Typhoon Flood Research
Institute (TTFRI) worked with the Central Weather Bureau, Water Resources Department, and
Yilan County Government from 2012 to 2016 to establish hydrological monitoring with high
spatial density and high temporal resolution, which provided hydrology and water resources
management model calibration and simulation.

This study was initially based on the analysis of Wang et al. (2022) in the Dongmen River
Basin in Taoyuan County, Taiwan, and established a model with 12 hours of accumulated
rainfall. However, even if dropout is inserted into the CNN framework, the training batch size
and training data greatly increase, and the results cannot be improved. Based on the physical
model data used for training, flooding typically occurs approximately 24 to 30 hours after
rainfall. Therefore, we tried to adjust the total rainfall period used for training, and the
simulation results improved. In addition to comparing the simulation results with the physical
model, the simulation results in this paper also use the observed rainfall of the Typhoon Soala
event that hit Taiwan in 2012 as the input condition and compare it with the measured flooding
data to verify the practicability of the method. The result shows that models trained with
different accumulated rainfall have a decisive impact on forecast results. Although there are
some discontinuities in the predicted flood outcomes, the overall trends and predictions of
maximum inundation depth are good. The next stage of work is to verify inserting rainfall
forecast data into our models and use it for disaster prevention predictions.
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