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1 Synthesis

The present report aims to describe the field operation at Zackenberg research station in August 2020. The
fieldwork was conducted on three areas: the retrogressive slumps, the thermokarst and the area designated for
solar panels installation in 2021. The results can be synthesized as following:

Retrogressive slumps

This is the most important area within the project, as two Retrogressive Slumps (RS) on the West river bank are
growing 20 - 30 meters close to two infrastructures (House 1 and 10). The personnel wish to understand if the
RSs present a risk for the infrastructures. We observed:

� Of the two RS, only the north one is active in 2020, advancing at roughly 9 m/y. Here, the erosion process
consists on active layer sliding on top of the frozen layer, which subsequently thaws. This is favored by
the local topography which is relatively steep (20 degrees c.ca) and possibly by groundwater patterns.
The main scarp of the South RS reached a flat area and no surface sliding can occur, possibly causing its
(momentary) inactivation.

� Erosion occurs only in summer season (mostly July to August) at a rate of 20 cm/day c.ca and mostly
during rainfall periods. During the fieldwork week there was no rainfall and the main scarp did not advance
significantly.

� The erosion activity does not seem to be linked to massive ice, as this was not observed neither by direct
observation (drilling and digging) nor by GPR. These observations are of course limited to the investigation
depth (3 meters at best). However, previous authors that drilled in the nearby area at higher depths did not
find massive ice either [1]. Geomorphological interpretation of the area also suggest low probability of
massive ice [2], only limited in ice wedges [3].

� The erosion process of the North RS is now occurring on fine-grained sediments (60 – 80% of mass < 0.1
mm) which, once wet, become nearly fluid. Gravimetric water content of these sediment sampled within
the permafrost layer was measured to 0.41x, which occurs as pore ice. Their temperature measured -3oC
at 50cm below active layer. This suggests that permafrost thaws only where active layer is missing.

� On top of this fine sediment there is a coarser layer (90% of mass >0.1mm) about 2-3 meters thick. Frozen
samples from this layer have a low gravimetric water content (0.02 c.ca). All the infrastructures are built
on this layer, which seems to have higher stability and lower subsidence potential than the fine grained sed-
iments. Inquiring the local personnel, no infrastructure instability or deterioration has ever been recorded
in the past.

� The fine sediments do not seem to be isolated in the retrogressive slump area but they are likely consistently
present in the subsurface at 2-3 meters depth below House 1 (possibly below the whole research station).
This was suggested by our radar profiles and by the fact that this layer was detected at roughly the same
elevation by previous studies that drilled nearby the station [1].

Considering these observations, we suggest that the North RS possibly represents a risk for the research station
infrastructures. It is therefore strongly suggested to closely investigate mechanical and thermal behavior of this
erosion feature in order to try to model its future development and design appropriate mitigation strategies.
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Thermokarst

The thermokarst is located on the North river bank at roughly 200m from the airstrip. The personnel wish to
understand if this thermokarst represents a risk for the airstrip on the long term. We observed:

� In the thermokarst area the permafrost was found to be relatively rich in ice. One sample collected by
drilling at 60 cm revealed ice segregated in 1-2mm veins and gravimetric water content of 0.69.

� Massive ice was found nearby the thermokarst by drilling. In the same area was found massive ice exposed
by the erosion in 2018 [4].

� According to radar survey, massive ice seems to be isolated in small patches rather than being consistent
in the whole area: According to previous studies, massive ice is limited to ice wedges that can present
preferential thaw channels [3].

� The airstrip area is located on drier and coarser ground conditions, relatively far from the ice-rich per-
mafrost of the thermokarst area.

Considering these observations, it is possible that the thermokarst will further develop in the future. However,
we suggest that the thermokarst will unlikely develop to the point of compromising the airstrip.

Solar panels

The solar panel area is located within the perimeter of the research station and is designated to host a new
installation of solar panels starting on 2021.The personnel wish to know if there are subsurface features that may
compromise the earthworks, in particular boulders larger than 1 meter. We observed:

� The solar panels will be built in area presenting several surfacing boulders, which may present challenges
in digging the foundations

� The GPR profiles do not seem to highlight reflectors larger than 1 meter, although further inspection of the
profiles is required to precisely determine boulder size.

� No massive ice could be observed
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https://www.google.com/maps/@74.4693604,-20.5751347,17z
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