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Talus slopes are characterised by loosely connected blocky material with a distinct
microclimatic air circulation which can favour the formation and preservation of per-
mafrost. Ventilation within the talus slope acts through the porous material depending
on the contrast in air temperature between the interior of the scree and the surround-
ings. As a consequence, the ascent of relatively warm air towards the top of the scree
in wintertime facilitates the aspiration of cold air deep inside the talus slope. A gravity
discharge of cold air may then occur during summer.

The Lapires talus slope at the foot of the Pointe des Lapires summit (2973 m a.s.l.,
Valais, Swiss Alps) has been investigated intensively since 1998 in order to map the
permafrost distribution and to understand its controlling factors. A borehole drilled in
summer 1999 records ground temperatures down to 19.6 m depth. Further information
are provided by air temperature and radiation measurements near the borehole location
and by BTS, ground surface temperature and electrical resistivity values for the whole
talus slope. Air circulation within the talus slope has been evidenced as one of the key
factor controlling the permafrost distribution (Delaloye & Lambiel 2005). In August
1998 and 1999 respectively, a comprehensive survey of vertical electrical soundings
(VES) and electrical resistivity tomography (ERT) was performed on several sections
of the talus slope. Near the borehole and exactly at the position of one of these previ-
ously measured ERT profiles, a fixed electrode array was installed in summer 2006 in
order to monitor long-term permafrost evolution at this site. Up to now, ERT monitor-
ing data are available for August 1999, August 2006, October 2006, December 2007



and January 2007. Results from this data set clearly illustrate resistivity increase in
the upper part of the profile during late autumn and early winter as well as resistivity
decrease in the lower parts of the profile. The first is attributed to cooling from above,
whereas the latter is assumed to confirm the winter ascending air circulation through
the blocky material of the talus slope. Ground truth from temperature monitoring is
limited since the zone with resistivity decrease, suggesting warm air circulation, lies
below 20 m (maximum borehole depth).

Subsurface temperature evolution since 1999 indicates a remarkable change of tem-
perature range since summer 2003. It is expressed on the one hand by the increase of
active layer depth from about 3.7 m before to about 4.5 m after 2003 and, on the other
hand, by a permafrost cooling consecutive to the cold ground surface temperature in
the winter 2004/05 and 2005/06. Both changes are evident from the ERT measure-
ments.

Continuous monitoring of the electrical and thermal properties of the talus slope is be-
lieved to shed additional light on the processes responsible for this unique interaction
between microclimatic circulation, ground ice occurrences and its temporal evolution.
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