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Slope failures triggered by heavy rainfall and earthquakes pose serious threats to lives and infrastructure across
mountainous and hilly regions. Evaluating slope instability over wide areas, however, demands enormous time and cost.
Our laboratory is developing a computational framework that applies a three-dimensional limit equilibrium method (3D
LEM) to digital elevation model data, enabling spatially distributed factor-of-safety calculations for large numbers of
slopes. We are validating the predictive accuracy of the framework through comparisons with observed disaster cases,
with the aim of supporting prioritization of countermeasures and risk-informed infrastructure management.
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While physics-based wide-area slope analysis offers high reliability, it
remains computationally demanding. Our laboratory is developing a machine
learning surrogate model trained on topographic features to emulate 3D LEM,
achieving high discriminative accuracy at a fraction of the computational cost . We are also investigating model
improvement directions by diagnosing limitations of the current physical model through feature importance analysis.
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