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Motivation and aim

Rainfall-induced landslides are one of the most important natural hazards. One state-of-the-art modelling approach for coupled
hydromechanical slope stability analysis is based on the Mohr-Coulomb concept that allows evaluating the stability at each point within
a hillslope using the so-called Local-Factor-of-Safety (LFS) approach. The LFS approach has so far mainly been used to analyze in silico
experiments with relatively simple slope geometry. This study aims to apply the LFS concept to a slope with complex morphology and
spatially distributed material properties that are expected to have a strong influence on flow orientation, water content, stress
distribution, and slope stability. Our study site is located at Dollendorfer Hardt, Germany, and has been investigated in a range of
previous studies. The slope geometry was obtained from a high-resolution digital elevation model (DEM), and the subsurface layering
was derived from geophysical site characterization. The results of the hydromechanical simulations will be compared to available soil
water content monitoring data obtained using a wireless sensor network and time-lapse electrical resistivity tomography. In a final step,
slope stability will be evaluated for several hypothetical rainfall scenarios to determine conditions for potential slope movement.
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Hydromechanical modelling of slope stability
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Geometry and boundary conditions of the 2D
hydromechanical mod

model of the landslide scar area of Dollendorfer Hardt based on the
geophysical measurement data.
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Initial condition is obtained from running the model with an average infiltration of 165 (mm/year) for 30 years.
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Slope stability evaluation
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Two years of monthly infiltration is used to obtain initial conditions for the event rainfall
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Conclusions

* We have used the LFS approach for slope stability assessment of a real slope in Dollendorfer Hardt with a relatively complex geometry
and heterogeneity in material properties.

* The results of the hydrological simulations are consistent with the available soil water content monitoring data obtained using a
wireless sensor network and time-lapse electrical resistivity tomography, as well as the measured groundwater table at the site.

 The hydrological initial condition plays an important role in timing of slope failure and determines the amount of rainfall that is
required for potential slope instability.
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