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The characterization of permafrost in alpine environment is crucial for several reasons, from the
consequences on potential slope instability to the monitoring of the climate change effects in the
periglagical environments. Permafrost is the well-known ground layer with a temperature remaining
at or below 0°C for at least two consecutive years. Permafrost interests one quarter of the Northern
Hemisphere and 17% of the entire Earth (Biskaborn et al 2019), and is intensively studied from
decades in the polar regions and in the high mountain environments (Phillips et al 2009).
Geophysical prospecting can usefully help to extend the characterization of high mountains areas,
increasing the characterization of the permafrost zones (Hauck 2001; Scott et al. 1990) and the
study of rock glacier environment. The PhD project regards in particular the use of electrical
resistivity tomography (ERT) , Frequency Domain Electro-magnetic techniques (FDEM) and radar
(GPR) in several sites of the Alps already monitored with different techniques (PERMANET
project). The aim is to test limit and applicability of the methods and in particular test the use of
contactless geophysics to characterize the permafrost active layer (in terms of layer thickness and
lateral continuity) and the rock glacier structures. The work will involve national and international
collaboration with the WSL - SLF institute of Davos and the University of Fribourg (Switzerland),
the Free University of Bolzano (Italy), the Province of Bolzano (Italy) and ARPAV (Italy).

References

Biskaborn, B.K., Smith, S. L., Noetzli J.,Matthes H.,Vieira G., Streletskiy D. A.,Schoeneich
P.,Romanovsky V. E., Lewkowicz A. G., Abramov A., Allard M., Boike J.,Cable W. L.,
Christiansen H. H., Delaloye R.,Diekmann B., Drozdov D., Etzelmiiller B., Grosse
G.,Guglielmin M., Ingeman-Nielsen T., Isaksen K., Ishikawa M., Johansson M., Johannsson H.,
Joo A., Kaverin D., Kholodov A., Konstantinov P., Kroger T., Lambiel C.,Lanckman JP., Luo
D., Malkova G.,Meiklejohn I.,Moskalenko N.,Oliva M., Phillips M., Ramos M., Sannel A. B.
K., Sergeev D., Seybold C., Skryabin P., Vasiliev A., Wu Q., Yoshikawa K., Zheleznyak
M.,Lantuit H. 2019 . Permafrost is warming at a global scale. Nature Communications, volume
10 doi.org/10.1038/s41467-018-08240-4

Hauck, C., Guglielmin, M., Isaksen, K. and Yonder I'vliihll, D., 2001. Applicability of
frequency-domain and time-domain electromagnetic methods for mountain permafrost studies.
Pemlafrost and Periiglacial Processes, 12(1), 39-52.



Phillips, M., Mutter, E.Z., Kern-Luetschg, M., Lehning M., 2009. Rapid degradation of ground
ice in a ventilated Talus slope: Fliiela Pass, Swiss Alps. Permafrost and Periglacial Processes
20(1), pp. 1-14

Scott, W., Sellmann, P. and Hunter, J., 1990. Geophysics in the study of permafrost. In:
Geotechnical and Environmental Geophysics, (ed. S.Ward), pp. 355- 384. Soc. of Expl. Geoph.,
Thisa.



