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Empirical estimation of spatial distribution of soil depth based on topographic curvature and
evaluation of slope stability
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I examined the relation between soil depths and topographic curvatures that are calculated from DTM (Digital
Terrain Model) obtained by LiDAR, of which relation was used to evaluate slope stability. LIDAR DTM has been
also used to quantify the effect of tree roots on slope stability. | found a strong negative correlation between soil
depths and topographic curvatures, which relation could be interpreted by the mass balance of soil with fluxes of
production from bedrock and of downslope movement. The effect of tree roots was estimated by applying DCHM
(Digital Canopy Height Model) and an empirical equation of tree roots and shear resistance. Calculating the factor
of safety (FS) for each 1-m cell by using an estimated soil depth and the effect of tree roots showed that actual
landslide scarps and the outlines of head hollows correspond to the lines of FS = 1. These results suggest that soil
depths and the effect of tree roots are important factors on the assessment of slope stability.
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