Geophysical Research Abstracts
Vol. 12, EGU2010-15275, 2010
EGU General Assembly 2010
© Author(s) 2010

Progress in landslide susceptibility mapping over Europe using Tier-based
approaches
Andreas Günther (1), Javier Hervás (2), Paola Reichenbach (3), and Jean-Philippe Malet (4)
(1) Federal Institute for Geosciences and Natural Resources (BGR), Hannover, Germany (a.guenther@bgr.de), (2) Institute for
Environment and Sustainability, Joint Research Centre (JRC), European Commission, Ispra, Italy
(javier.hervas@jrc.ec.europa.eu), (3) Research Institute for Hydrogeological Protection, CNR-IRPI, Perugia, Italy
(Paola.Reichenbach@irpi.cnr.it), (4) School and Observatory on Earth Sciences, CNRS – University of Strasbourg, France
(jeanphilippe.malet@eost.u-strasbg.fr)

The European Thematic Strategy for Soil Protection aims, among other objectives, to ensure a sustainable
use of soil. The legal instrument of the strategy, the proposed Framework Directive, suggests identifying
priority areas of several soil threats including landslides using a coherent and compatible approach based on
the use of common thematic data. In a first stage, this can be achieved through landslide susceptibility mapping using geographically nested, multi-step tiered approaches, where areas identified as of high susceptibility
by a first, synoptic-scale Tier (“Tier 1”) can then be further assessed and mapped at larger scale by successive Tiers.
In order to identify areas prone to landslides at European scale (“Tier 1”), a number of thematic terrain
and environmental data sets already available for the whole of Europe can be used as input for a continental scale
susceptibility model. However, since no coherent landslide inventory data is available at the moment over the
whole continent, qualitative heuristic zonation approaches are proposed.
For “Tier 1” a preliminary, simplified model has been developed. It consists of an equally weighting combination of a reduced, continent-wide common dataset of landslide conditioning factors including soil parent
material, slope angle and land cover, to derive a landslide susceptibility index using raster mapping units consisting
of 1 x 1 km pixels. A preliminary European-wide susceptibility map has thus been produced at 1:1 Million scale,
since this is compatible with that of the datasets used. The map has been validated by means of a ratio of
effectiveness using samples from landslide inventories in Italy, Austria, Hungary and United Kingdom. Although
not differentiated for specific geomorphological environments or specific landslide types, the experimental model
reveals a relatively good performance in many European regions at a 1:1 Million scale.
An additional “Tier 1” susceptibility map at the same scale and using the same or equivalent thematic data
as for the one above has been generated for six French departments using a heuristic, weighting-based multicriteria evaluation model applied also to raster-cell mapping units. In this experiment, thematic data class weights
have been differentiated for two stratification areas, namely mountains and plains, and four main landslide types.
Separate susceptibility maps for each landslide type and a combined map for all types have been produced. Results
have been validated using BRGM’s BDMvT landslide inventory.
Unlike “Tier 1”, “Tier 2” assessment requires landslide inventory data and additional thematic data on conditioning factors which may not be available for all European countries. For the “Tier 2”, a nation-wide
quantitative landslide susceptibility assessment has been performed for Italy by applying a statistical model. In
this assessment, multivariate analysis was applied using bedrock, soil and climate data together with a number of
derivatives from SRTM90 DEM. In addition, separate datasets from a historical landslide inventory were used for
model training and validation respectively. The mapping units selected were based on administrative boundaries
(municipalities). The performance of this nation-wide, quantitative susceptibility assessment has been evaluated
using multi-temporal landslide inventory data.

Finally, model limitations for “Tier 1” are discussed, and recommendations for enhanced Tier 1 and Tier 2
models including additional thematic data for conditioning factors are drawn.
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