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A preliminary deep learning model for 2D flooding prediction—
Taking Erlin Town, Changhua County as an example
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Abstract

This research integrates the flooding big data platform, the TWCC of NCHC, and the Al
flooding prediction model to complete the mechanism to establish a deep learning flooding
prediction model for an area. And we used Erlin Town, Changhua County, as a study field to
establish a model.  According to the analysis by NCDR based on the second-generation
flooding potential map of the Water Resources Agency (the flooding potential of 600mm in
one-day heavy rain), areas such as Erlin Town may be flooded to a depth of 1 meter. The
flooding big data platform is based on the simulation mechanism of actual rainfall events and
single-station sequence rainfall characteristics (Wu et al., 2006). The scenario rainfall data
are considered the variability of rainfall and rainfall patterns in time and space and using
different multiples of averages and standard deviations to conduct scenarios of extreme rainfall
events.  Then, using the physical model SOBEK to generate the corresponding two-
dimensional flooding. This study uses 1056 sets of rainfall data and corresponding flood
simulation results for training.  The model uses Inception's CNN architecture. The predicted
flooding maps were compared with the actual physical model results using the SSIM similarity
index commonly used to identify structural similarity in images.

In this study, the training models at the 500th, 2000th, and 4000th iterations were taken
out, respectively, and six groups of rainfall data of different intensities (including three events
were simulated to exceed the heavy rainfall that caused widespread flooding in Changhua
County in the past) for flooding prediction. Except for the rainfall data set with too little, the
graphs have a good similarity. As the number of iterations increases, the similarity of each
component and the total similarity increase continuously. We compare the changes of each
component of the SSIM and the two-dimensional flooding distribution map to observe the
reasons for the poor similarity when the rainfall is slight. Convergence to the end, the flooded
locations are gradually concentrated, and the flooded depth is closer to the actual value,
resulting in improved brightness and contrast similarity. However, the structural comparison
of inundation results is poor because of the few and different locations of inundation.
Fortunately, the flooding disaster caused by heavy rainfall concerns everyone, and the SSIM of
most events can exceed 90%. In the future, different Al flooding models can be established
with reference to this case process. Combined with the numerical weather simulation model
of the Central Weather Bureau, the flooding risk assessment in the next 72 hours can be
predicted within seconds to minutes. Of course, with the continuous change of topography
due to the development of various regions, the flooding data generated by physical models and
the model adjustment are essential tasks to maintain the accuracy of the deep learning model.
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