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Permafrost, a thermal phenomenon commonly found in high alpine environments, is a key
subject of study throughout the Alps. Research typically focuses on permafrost distribution,
associated landforms, increasing ground temperatures, permafrost degradation, active layer
thickening, destabilization of rock walls and rock glaciers, etc. However, studies quantifying
the ground ice content remain relatively rare. Recent advancements by Wagner et al. (2019)
and Mollaret et al. (2020) introduced the Petrophysical Joint Inversion (PJI) scheme, which
allows for the quantification of the subsurface components — ice, water, air, and rock — using
a combination of electrical resistivity tomography (ERT) and refraction seismic tomography
(RST).

This thesis applies the PJI method to two new study sites in the Swiss Alps: Almagellerhitte
and Cabane de Moiry. ERT and RST measurements were conducted at both locations to
estimate ground ice contents. The results of the Petrophysical Joint Inversions are
presented and discussed in relation to the individually inverted electrical resistivities and
seismic P-wave velocities, as well as the field observations. This analysis helps to evaluate
the accuracy and relevance of the modeled ground ice contents. At Almagellerhitte study
site, the PJI was applied across three profiles, two of which are located on rock glaciers,
revealing approximately 30-40 % ground ice in the frozen core. The third profile indicates
unfrozen conditions in relict creeping landforms and in a small proglacial margin. At the
study site of Cabane de Moiry, the PJI was also applied at three profiles, two of which,
located on a talus slope, suggest ice-free conditions, while the third profile’s results remain
inconclusive due to data quality issues.

These findings contribute to the study of permafrost and ground ice in alpine environments
and highlight the utility of the PJI method for the quantification of the ground ice contents in
the mountain substrates.
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