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Development of a Machine Learning Method for Extracting Debris Flow Hazard
Basins Focused on Debris Flow Fans
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We investigated the morphological conditions of a drainage basins that
contribute to the formation of debris flow fans using decision tree analysis and field surveys. The
analysis was conducted at two sites with distinct rock strengths: Neogene sedimentary rock and
Paleogene accretionary complex sites. Many debris flow fans are distributed in these sites. Decision

tree analysis was used with the presence or absence of debris flow fans as the objective variable
and the morphological variables of the drainage basin as explanatory variables. The first and second
important morphological factors affecting the presence or absence of debris flow fans in both sites
were relief ratio and most frequent slope gradient, respectively. However, the threshold of
morphological parameters needed to form debris flow fans differed depending on the geological
features. We also confirmed the history of debris flow occurrences in basins where debris flow fans
were estimated by decision tree analysis.
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