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Weather conditions 2021/2022

o Average winter start in November 2021

Ground surface temperatures
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o Warm autumn so far

Figure 1: Deviation of the mean annual ground surface temperature (MAGST) from the 2012—-2015 mean at two sites: on rock glacier Aget (VS, middle) and in
Steep bedrock at Corvatsch (GR, right). The air temperature anomaly at Corvatsch is shown on the left (Data: MeteoSwiss). The number in brackets is the number

Source: MeteoSwiss Klimabulletins, SLF Winterbericht 2021/2022 of individual loggers used. The dashed line indicates the trend for the entire time series, the dotted line the deviation 2001-2020.

Surface conditions in 2022

o MAGST increased strongly after a cooler
year 2021 and is on a very high level

o This results from an early snow melt (2-3
weeks earlier than average) and high
summer air temperatures
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sy i . o Figure 2: Running annual mean of the ground surface temperature (MAGST) for rock glacier Aget
20b— 460 A (VS). Individual measurement locations are shown in blue colors, the mean of all 6 measurement
b s e —m locations is shown in red. The reference period used in Figures 1 and 5 is indicated in grey.
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How did the hot summer 2022 affect the Permafrost Monitoring
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g most sites changes of permafrost in Switzerland based on (1) ground temperatures mea-
i j j sured in boreholes; (2) changes in ground ice content determined by geophys-
Figure 3a, top: Depth of the 0 °C isotherm in summer 2022 compared to previous g Con.tlr.\u.e.d de-C'.ease "? permafrost iIcal methods and (3)( r)ock Igacier \?elocities measured by terrestrial ygodgtig
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Figure 3b, bottom: Active layer thickness (ALT) at selected boreholes. Grey bars indi- N water content) SUrveys.
cate guessed values (in 2022 due to the ongoing thawing season). Error bars indi- =
cate the depths of the sensors used for linear interpolation of the ALT.
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Active Iayer thickness in 2022 % arrlved at depth Permafrost temperatures
o Early start of the thawing season 2 o permafrost temperatures at 10 m
o Record ALT for the majority of boreholes expected in 2022 S depth decreased due to a cold 2021
o ALT not yet reached for several boreholes S o a decrease in rock glacier velocity a
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Figure 4: Annual mean temperatures at 10 m depth in selected PERMOS bore-
holes. Means are calculated for hydrological years.

Electrical resistivity tomography

Thermal conditions below the active layer
in 2022

o (General decrease of the permafrost tem-
peratures at 10 m depth. Temperatures at
10 m depth reflect the temperatures of the
previous year 2021, which was colder than
2022 and 2020.

o Record permafrost temperature at 20 m
depth. At larger depth (>20 m) ground tem-
peratures reflect long term changes and
are not affected by seasonal conditions.

Rock glacier velocities
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Figure 5: Relative change of horizontal rock glacier velocities
from year to year. Data are shown for the sites where 2022 data
is already available.

Permafrost creep in 2022

o Rock glacier velocities de-
creased in the hydrologi-
cal year 2022 at all sites,
where data has already
been processed

o This is likely because of
the cooler year 2021 and
winter 2021-2022 and be-
cause the warm thermal
conditions from summer
2022 have not yet
reached large depth
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Permafrost resistivities

é Average Resistivity in a Representative Zone
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Figure 6: Average electrical resistivities of the
permafrost zone at the end of summer for the
5 ERT sites in the PERMQOS Network.

Ground ice loss in 2022

o Continued decrease in permafrost
resistivity

o This points to a continued Iin-
crease in unfrozen water content
and is interpreted as loss of
ground ice
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