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Flood Risk Estimation Based on Topological Features of Topographic

Images

KENSEI SHIMOOOTA! YOSHIHISA SATO?

Abstract: Recent disaster prevention requires extracting structural information from large-scale topographic
and map images. This study investigates whether flood risk can be estimated from topological features of ter-
rain images using topological data analysis (TDA), which captures shape without distributional assumptions.
Contour images are converted to point clouds, persistence diagrams are computed, and the vectorization range
of one-dimensional homological features is selected. Separability is examined using kernel PCA. Flood risk
estimation is performed by kNN with vectorized features and by kNN with bottleneck distance between
persistence diagrams. The results show feasibility in practice, and future work includes data expansion and

improved design strategies.
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