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Quantitative modeling of anthropogenic irreversible transition in denudation processes and hillslope
stability on mountainous watersheds: tree root reinforcement for soil development on hillslopes
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This study focuses on the state transition of mountain watersheds by human impact for quantitative evaluate of
anthropogenic hillslope destabilization and denudation. Properties of soils and concentrations of cosmogenic °Be
in sediment samples reflect the changes in rate and processes of sediment yield by vegetation removal. Mean basin
denudation rates of naturally-forested watersheds determined by cosmogenic °Be is related to the degree of
dissection of the watershed. Based on this empirical function, we estimated the amount of soil loss during the state
transition. Slope stability analysis incorporating tree-root reinforcement of soil layer suggests that forest ecosystem
plays important roles for the protection of slopes against rainfall induced shallow landslides and gully erosion, and

thus controls soil thickness on hillslopes.
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