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Combined Effects of Trees and Macropores on Slope
Stability Subjected to Rainfall
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Abstract: During rainfall, rainwater infiltrates rapidly to the tips of tree root through macropores in the soil. Perched wa-
ter and subsurface downslope water flow phenomena can be observed in the upper soil stratum, when the permeability of
lower soil matrix is low. Such phenomena were simulated by reasonably postulating the bimodal SWCC curves and perme-
ability functions of the soil matrix and soil with macropores. Furthermore, the infiltration increase effects induced by
macropores on the slope stabilization were investigated. The critical moment when the reinforcement effect was overridden
by that of infiltration increase could become constant with the increase of rainfall density, which was dominantly affected
by the saturated coefficient of permeability of the macropores in the soil, and it also varied linearly with the increase of
macropore depth. Moreover, the simulation results might act as a reference to the CBS calculation and design in trans-
porting subsurface rainwater.
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