
HAL Id: hal-04704930
https://hal.science/hal-04704930v1

Submitted on 21 Sep 2024

HAL is a multi-disciplinary open access archive
for the deposit and dissemination of scientific re-
search documents, whether they are published or not.
The documentsmay come from teaching and research
institutions in France or abroad, or from public or pri-
vate research centers.

L’archive ouverte pluridisciplinaireHAL, est des-
tinée au dépôt et à la diffusion de documents scien-
tifiques de niveau recherche, publiés ou non, émanant
des établissements d’enseignement et de recherche
français ou étrangers, des laboratoires publics ou
privés.

HAL Authorization

Modelling the thermal regime of a recently destabilised talus:
the Eyjafirdi landslide (October 6th 2020, Iceland)

Meven Philippe, Florence Magnin, Costanza Morino, Philip Deline, Susan J.
Conway

To cite this version:
Meven Philippe, Florence Magnin, Costanza Morino, Philip Deline, Susan J. Conway. Modelling the thermal
regime of a recently destabilised talus: the Eyjafirdi landslide (October 6th 2020, Iceland). Europen Geoscience
Union General Assembly, EGU, Apr 2024, Vienne (AUT), Austria. ⟨10.5194/egusphere-egu24-11060⟩. ⟨hal-
04704930⟩

https://hal.science/hal-04704930v1
https://about.hal.science/hal-authorisation-v1/
https://about.hal.science/hal-authorisation-v1/
https://hal.archives-ouvertes.fr


Modelling the thermal regime of a recently destabilised talus: the Eyjafirdi landslide (October 

6
th

 2020, Iceland) 

 

Meven Philippe
1
, Florence Magnin

1
, Costanza Morino

2
, Philip Deline

1
, Susan J. Conway

3
 

 
1
EDYTEM, Université Savoie Mont-Blanc, CNRS UMR 5204, Le Bourget-du-Lac, France. 

2
Università degli studi di Padova, Italy. 

3
Nantes Université/Université d’Angers/Le Mans Université, Laboratoire de Planétologie et 

Géosciences, CNRS UMR 6112, Nantes, France. 

 

In mountainous periglacial environments, permafrost degradation can be comprised among the 

triggering factors of landslides. Such hazards represent a threat for human lives and infrastructures 

(Geertsema et al., 2009). The extent of permafrost, and hence location of areas at risk of landslides, is 

estimated at the global scale using models based on air temperatures (e.g. Gruber, 2012). However, at 

the local scale, specific geological settings can allow the persistence of permafrost beyond its climate 

boundaries. In talus slopes specifically, peculiar air circulation named “chimney effect” can exist and 

favour permafrost formation and persistence at their foot, at location where it is not always predicted 

by models (Wicky and Hauck, 2017). 

In Iceland, talus slopes can be destabilised and generate landslides (Morino et al., 2019). However, 

due to the complexity of their geological setting, the thermal regime of talus slopes is difficult to 

model. Hence, only few numerical studies were conducted (e.g. Wicky and Hauck, 2017; Tanaka et 

al., 2006). This makes challenging to understand the destabilisation mechanisms of talus slopes, when 

determining the triggering mechanisms associated with permafrost degradation remains a crucial 

challenge. 

 

In that scope, we installed 16 temperature sensors within the talus (and close rockwall) where the 

Eyjafirdi landslide originated from (October 6
th
 2020, Iceland). They recorded temperature hourly 

from August 2021 to July 2022. The primary analysis of the dataset reveals that a chimney effect 

indeed occurs within the talus; therefore, we suspect that an ice lens could have persisted at the bottom 

of the talus – outside of the predicted extent of permafrost. This hypothesis is supported by the 

observation of molards within the landslide deposits – i.e. cones of loose debris formed by the 

degradation of ice-cemented blocks of sediment, transported by the landslide (Morino et al., 2019). 

In order to better characterise the thermal regime of the Eyjafirdi talus slope, we first reconstruct the 

temperature back to 1881 at the level of our sensors. We base that reconstruction on the correlation 

between our measured temperatures and air temperature datasets from meteorological stations – that 

go back to 1881. The reconstructed temperatures will then be used as forcing data, to constrain a 

thermal numerical model of the Eyjafirdi talus slope. 

Model runs will be performed using the commercial software FEFLOW. It uses the finite element 

method (i.e. a discretisation of the studied object as a mesh) to solve equations of heat transfer, taking 

into account freezing and thawing processes. These numerical models will allow us to determine 

whether the chimney effect indeed maintained an ice lens within the Eyjafirdi talus slope. Moreover, 

thanks to our unique temperature dataset, our study will represent the most accurate effort to model 

talus slopes so far. 


