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The increasing availability of 
high-quality digital elevation model 
(DEM) data in many places of the 
world offers new possibilities to as-
sess the susceptibility for mass move-
ments in mountainous terrains. While 
approaches for distributed physically 
based modelling of topographically 
controlled shallow debris-type land-
slides with topographic, geotechni-
cal and hydrological data have been 
proven successful to model terrain 
susceptibility for this kind of mass 
movements (e.g., Montgomery and 
Dietrich 1994), we present an ap-
proach to model the terrain suscep-
tibility for mass movements along 
pre-existing geological structures in a 
spatially distributed manner within a 
raster GIS framework.  

The basis for distributed model-
ling of terrain stability in hard rock 
areas consists of regular cellular grid-
data defining the orientation of sliding 
relevant geological structures (DSM, 
digital structural models). Based on 
problem resolution, available data 
and specific structural attitudes, 
DSM can be derived through various 
techniques, e. g. constrained direc-

tion cosine interpolation of structural 
field measurements (Günther 2003), 
interpolation of structural contour 
data or extrapolation of curvilin-
ear geological features through VGP 
(variable geometric projection, de 
Kemp 1998) techniques. If distributed 
orientational information on geologi-
cal structures is available, kinematical 
testing of a hard rock terrain with re-
spect to structurally controlled slope 
failure modes (plane failure, wedge 
failure, toppling) can be performed 
automatically on a cell-per-cell basis 
with raster DEM and DSM data.

To determine the stability of 
kinematically critical slope sections, 
the dimensionless stress distribution 
at critical pixel locations can be de-
termined in Mohr-space with DEM 
and DSM data (Günther, 2003). Grid 
cell specific dimensionless stress ten-
sors can be scaled for specific depths 
due to the weight of the overburden, 
and pixel-independent linear Mohr-
Coulomb strength criterions can be 
established through the incorporation 
of hydrostatic pressures (as derived 
for example from distributed relative 
slope saturation calculations, Mont-

gomery & Dietrich 1994) and distrib-
uted rock discontinuity strength data 
(as derived from rock mass rating 
procedures, Bieniawski 1989). The 
efficiency and applicability of the 
methodology is demonstrated at rep-
resentative study locations.
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