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Comparison study of three deterministic models to predict regional
rainfall-induced landslides for sketching early warning system

ABSTRACT

This paper assessed the regional rainfall-induced landslide potential of the watershed
using the three most widely applied deterministic models in engineering practice (i.e.
SHALSTAB, SINMAP and TRIGRS) and compared their applicability and limitation. The
results of comparison show that the SHALSTAB and SINMAP models have some
advantages, such as convenience of data input and easy program operating, because of their
steady-state characteristic. Unfortunately, both of the steady-state models only consider
maximum rainfall intensity, so that we can only obtain the stabilities of slope units due to
the maximum rainfall intensity at specific time. On the other hand, the TRIGRS model can
consider not only the effects of rainfall intensity on the slope stability but also the transient
hydaulic modeling (such as the rainfall infiltration, the accumulated rainfall and the rainfall
duration). According to comparison of models, we suggest that the transient model
TRIGRS can successfully predict the scale, the spatial distribution and the triggered time of
the regional shallow landslides by considering the spatial and temporal variabilities of
hydro-geological parameters and the rainfall intensity/duration in the watershed. Our
preliminary results could be regarded as a good reference to the authority for sketching an
landslide early warning system in the future.

Key Words: Landslide, Landslide Potential Analysis, Deterministic Model Analysis,
TRIGRS, SHALSTAB , SINMAP.
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