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The paper `Spectral induced polarization imaging to investigate an ice-rich mountain
permafrost site in Switzerland` (authors: Teresa Maierhofer, Christian Hauck, Christin
Hilbich, Andreas Kemna and Adrián Flores-Orozco) is one of the only very few studies
investigating the applicability of the IP method in mountain permafrost. This paper brings
valuable technical knowledge in discriminating between permafrost and unfrozen substrate
within a talus slope in the Swiss Alps. Furthermore, the field protocol presented in this
paper is essential to the permafrost community since its application is expected to provide
supplementary information on the permafrost characteristics elsewhere. All the
methodological parameters were carefully analyzed, and the results were compared with
ERT measurements, borehole data and other studies. Overall, SIP discriminated very well
against permafrost and unfrozen bedrock.

The paper is clearly structured and well-illustrated, contains adequate critical reflections
and reaches appropriate conclusions. The methodology is rigorous and consistent,
integrating several complementing techniques, whereas data back the interpretations. The
results support the findings. There are no factual errors. Therefore, I suggest acceptance
of the manuscript after some minor revisions. These are outlined below:

In the Introduction, you mention that there are still limitations of 4PM because of the
difficult interpretation of the geophysical signature of air, water, ice etc., based solely
on 4PM, and thus, an improvement is desirable. Since SIP appears to be a promising
complementary technique, it would be interesting to write a phrase within Section 5
(Discussion) to highlight how/if SIP can overcome these limitations and if this technique
might be integrated into a more complex model in the future. However, I feel the
potential of this new technique for overcoming the existing limitations was not clear
enough discussed.
It seems that sensor spacing is essential for delineating the active layer. Can you add
an idea within the Discussion to refer to the importance of SIP sensor spacing for
discriminating between ice rich-permafrost and unfrozen substrate and precisely



delineating the active layer based on your experience/other studies findings?
Figure 1 needs some adding. First, there is no scale on the inset map with Switzerland.
Then, you should add to the legend the ERT profiles' location. PERMOS monitoring
profile also refers to ERT? Please clarify! Moreover, there are no values for the contour
lines. Finally, you should mention the source of the background image.
Please add the coordinates of the Lapires talus slope in Section 3.1.
In section 3.1, you mention that lithology consists of gneiss and schists, but in Section
5.2 (lines 580-585), you say that granite was collected and examined in the Lapires
site. It is not consistent; please clarify.
Some studies were conducted in the Lapires site, which were not cited and might be
needed to consider (e.g., Delaloye et al., 2001; Scapozza et al., 2010).
 Figure 4 should also contain information on the RMS error and electrode configuration.
You added the intersection between crossing profiles but didn`t specify the name of the
intersected profiles.
Geophysical measurements were conducted in two different years. Have you noticed
significant changes in the permafrost spatial extent between 2018 and 2019?
Did the ERT monitoring multicore cable installed within PERMOS ERT network influence
your SIP measurements?
There is a significant reduction in permafrost extent compared with Delaloye (2004).
Therefore, in Section 5.2 (lines 530-535), I suggest providing the difference in spatial
extent between your findings and Delaloye (2004). On the other hand `the slight
decrease of the spatial extent of permafrost with depth` is also supported by findings
of Mollaret et al. 2019, which showed that the most significant resistivity decrease at
LAH (profile H1) is `below the ice-rich body` due to air circulation. Please refer to this
within Section 5.2.
Technical corrections: The reference list lacks information about several papers cited in
the text: Limbrock et al., 2021 (line 584), Duvillard et al. 2020 (line 546), Haeberli et
al., 2018 (line 33), Krainer et al., 2015 (line 33); Revil et al., 2012 (line 63) (at the
reference list is Revil et al., 2012a and 2012b), Waxman et al., 1968, Biskaborn 2016
(line 28) (at the reference list is 2019)? However, I think Biskaborn et al., 2019 is
correct. Coperey et al. 2019a (line 43) should be replaced with Coperey et al. 2019 and
Scapozza et al., 2015a should be replaced with Scapozza et al., 2015. Flores Orozco et
al., 2018 and 2019 are in the Reference list but not cited in the text. The same goes for
Haeberli et al., 1988, Krainer et al., 2014, Shengting et al., 2018!, Waxman and Smits,
1968!
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