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A Review on Application of Digital Terrain Analysis in Landslide Researches
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Abstract: With efficient performance, Digital Terrain Analysis (DTA) has been the predominant means of
terrain analysis in landslide researches. Based on previous landslide literature, this paper reviews the basic
application of DTA in landslide studies, including analysis of terrain factors, analysis of topographic
morphology, terrain unit partition, and coupling analysis of DEM and landslide models. There are various
applications of terrain factors, whose relationship with landslides is widely studied so as to assess their
susceptibilities to landslide and then build prediction and elevation models. Analysis of topographic
morphology intends to distinguish and recognize desired landslide terrain from normal terrain. It is possible
to recognize the relief forms readily developing to landslides with further study of the correlation between
specific terrain forms and landslides. Unit network partitioned by DTA may serve as elementary zones for
statistics or other analysis. In more than one way, DEM is frequently incorporated into many landslide
models in need of terrain information. Besides basic applications, we discuss scale issues of DTA in landslide
studies, involving scale selection and transformation. Limitations of DTA are individually discussed, with the
conclusion that DEM fails to characterize complete topographic features of landslides and thus DTA is
unable to completely replace conventional terrain analysis method. At last, we propose 4 aspects to be further
improved, including: 1) developing DTA-assisted 3D geological models for landslide numerical analysis; 2)
probing into the relationship between topographical factors and geomechanical parameters; 3) enhancing the
application of LiDAR in landslide studies; 4) analyzing the scale effects of DTA in landslide studies and
normalizing rules of scale selection and transformation.

Key words: landslide; DEM; Digital Terrain Analysis; terrain factors; terrain unit; scale; LIDAR; landslide
models



