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Danish Geological Survey

Landsliding is the downslope movement of surface material under the force of gravity, initiated

when gravitational and other types of shear stresses within the slope exceed the shear strength of

the material that forms the slope. Often, landslides pose a physical and environmental threat to

communities living in landslide-prone areas. While much landslide research focuses on monitoring

techniques to define the background of the landslide (extent, volume, velocity, magnitude) one of

the main goals of the Geological Surveys (GS) are to support and understand the regional and local

geology to identify areas susceptible to landslides. With this perspective, a questionnaire on

landslides monitoring techniques was distributed among GS of Europe to define which techniques

are most widly used at GS and to distinguish those that can be considered as powerful tool for

landslide mapping, monitoring, hazard analysis, and early warning, according to the type of

geological settings. The initial results of the questionnaire showed that the most commonly used
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monitoring techniques are geotehnical and mapping, followed by remote sensing and hydrological

techniques. Among the 849,543 landslide records evidenced by the Geological Surveys of Europe

in the paper of Herrera et al. (2017), we found only 47 landslides that have been monitored.

However, only landslides that directly threatning the population and infrastructure or landslides

with a volume greater than 10,000 m

3

have been monitored. Compared to other research (Hague

et al., 2016; Froude and Petley, 2018) the questionnaire showed that the fundamental basis for any

geologically-related study is geological field mapping. The results of this traditional method are

commonly compiled and interpreted together with boreholes, other advanced geodetic (UAV

photogrammetry, TLS, GNSS, GBInSAR), and geophysical techniques (electrical resistivity, seismic

refraction, GPR). One of the critical survey findings shows on starting landslide monitoring after

the failure, only 3% of observed landslides have been monitored before the occurrence.

Considering these results, we evaluate the landslide-monitoring techniques and reveal different

monitoring strategies between the GS of Europe.
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