
HAL Id: hal-01739541
https://brgm.hal.science/hal-01739541

Submitted on 21 Mar 2018

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Landslide hazard evolution due to land–use and climate
change : a case study in a Pyrenean valley

Séverine Bernardie, Rosalie Vandromme, Thomas Houet, Marine Grémont,
Yannick Thiery, Isabelle Bouroullec, Gilles Grandjean, Florian Masson

To cite this version:
Séverine Bernardie, Rosalie Vandromme, Thomas Houet, Marine Grémont, Yannick Thiery, et al..
Landslide hazard evolution due to land–use and climate change : a case study in a Pyrenean val-
ley. EGU - European Geosciences Union General Assembly 2018, Apr 2018, Vienne, Austria. �hal-
01739541�

https://brgm.hal.science/hal-01739541
https://hal.archives-ouvertes.fr


Geophysical Research Abstracts
Vol. 20, EGU2018-10098, 2018
EGU General Assembly 2018
© Author(s) 2018. CC Attribution 4.0 license.

Landslide hazard evolution due to land–use and climate change : a case
study in a Pyrenean valley
Séverine Bernardie (1), Rosalie Vandromme (1), Thomas Houet (2), Marine Grémont (1), Yannick Thiery (1),
Isabelle Bouroullec (1), Gilles Grandjean (1), and Florian Masson (1)
(1) BRGM, DRP/RIG, Orléans, France (s.bernardie@brgm.fr), (2) LETG-Rennes UMR 6554 CNRS, Rennes, France

Global changes would have impacts worldwide, but their effects should be even more exacerbated in areas
particularly vulnerable. Mountainous areas are among these vulnerable territories. In order to estimate the capacity
of such mountainous valleys to face global changes (climate, but also climate- and human- induced land-use
changes), it is necessary to be able to evaluate the evolution of the different threats. The present work shows a
methodology to evaluate the influences of both vegetation cover and climate on landslide hazard over a whole
valley until 2100, to propose adequate solutions for current and future forestry management.
Firstly, the assessment of future land use is addressed through the construction of four prospective socio-economic
scenarios up to 2040 and 2100, which are then spatially validated and modeled with LUCC models. Secondly,
the climate change inputs of the project correspond to 2 scenarios of emission of greenhouse gases. The used
simulations were performed with the GHG emissions scenarios RCP 4.5 and RCP 8.5. The impact of land use and
climate change is then addressed through the use of these scenarios into hazards computations. For that we use
a large-scale slope stability assessment tool ALICE which combines a mechanical stability model, a vegetation
module which interfere with the first model, to take into account the effects of vegetation on the mechanical soil
properties, and a hydrogeological model.
The results demonstrate the influence of the forest on slope stability; the absence of the forest implies an increase
of the probability of landslide occurrence, and at the contrary, the presence of forest has a local stability effect on
the slope. The results also indicate some future evolution of the land use, leading to significant modifications of
the stability of the slopes in local areas. Finally, the climate change may have noteworthy impact on the occurrence
of landslide with the increase of the water content of the soil when regarding future long periods; the results point
out a reduction of the Safety Factor in a large part of the studied area. These changes are not uniform over the
area, and are particularly significant for the worse scenario RCP 8.5.


