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Flood hazard risk analysis using hybrid machine learning

models
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Abstract

Taiwan is located on the path of typhoons that occur in the western Pacific Ocean,
and it is frequently hit by three to four typhoons on average during summer and autumn
every year. The abundant precipitation caused by typhoons can result in inundation if
large amounts of rainwater cannot be drained in time. This, in turn, not only obstructs
traffic but also poses a significant threat to the lives and properties of the residents.

Concerning flood warning and disaster reduction, it is imperative to create accurate

-319-



flood susceptibility maps. In this study, a two-step flood susceptibility model based on
the clustering algorithm combined with machine learning is proposed to yield the flood
susceptibility map. The first step is to categorize grid points based on the flood impact
factors using a self-organizing map (SOM). The second step uses the random forest (RF)
to establish a flood susceptibility model for each category of grid points to generate
their flood susceptibility values. The proposed model was applied to ten townships in
the Lanyang Plain in Yilan County, Taiwan, to demonstrate its advantages. The results
of this study show that the flood susceptibility model can accurately generate the flood
susceptibility maps of the concerned areas. In conclusion, the flood susceptibility
model developed in this study can be used as a reference for the competent authorities

to evaluate inundation potential situations in order to reduce losses of life and property.
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