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Effects of Bed Roughness on Debris Flow Runoff Characteristics:
Experiments and Numerical Simulations
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In recent years, debris flow disasters have increased due to the intensification of localized heavy rainfall, and urban

development around torrent outlets has led to the expansion of damage caused by debris flows running along roads.

However, few studies have focused on debris flow behavior in artificial sections with low bed roughness, and

existing numerical analyses do not sufficiently account for the effects of bed roughness. In this study, hydraulic

model experiments were conducted under conditions with different bed roughness to investigate particle behavior

and runoff characteristics in low-roughness sections. The results revealed clear differences in flow behavior between

high-roughness and low-roughness sections. Furthermore, numerical simulations demonstrated that modifying the

constitutive equation for bed shear stress can reproduce the experimental results. (121 words).
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