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Landslides are highly dynamic processes, which often
appear after long and intensive rainfall events on sloped
terrain. Areas with occurrence of landslides suffer from
erosion affecting infrastructure, causing loss of soil, and
degragation of agricultural land. In this study we present
a point cloud based method to describe and monitor
changes on existing shallow landslide slopes.

Fig. 1: Data acquisition and test site.

The test site investigated is located in the Schmirn Valley
(Tyrol, Austria). Two terrestrial laser scans from October
2011 and May 2012 are used to analyse surface
changes in 3D. The landslide is characterized by
backward erosion at the top scar (Fig. 1, Fig. 2).
The scans are registered, georeferenced and filtered.
Filtering is required to remove outliers and high objects
such as trees. After these preprocessing steps a reliable
comparison of changes is feasible. Statistical features
such as curvature and roughness (Fig. 3) are well suited
to compare point clouds from different time stamps and
to detect changes (Fig. 5).

Fig. 2: Terrestrial laser scanner point cloud colored by
intensity acquired in October 2011 (left) and May 2012
(right).

The aim of this project is to develop an object-base point
cloud processing proceedure to segment landslide areas
and classify it into subparts. Initial segmentation results
are shown in Fig. 4. Such a workflow will be well suited
to track changes of natural surfaces over time. However,
further research is requiered to develop appropriate
segmentation algorithms and classification strategies in
order to enable a fully automated extraction and change
detection proceedure working with point cloud objects.

Fig. 3: Point cloud roughness indicates boundary of sliding
area (left Oct. 2011, right May 2012).

Fig. 4: Upper part of scarp as segmented point cloud
delineating landslide object (left Oct. 2011, right May 2012).

Fig. 5: Elevation difference between the two
acquisitions (blue low, green high difference).

