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Motivation

Snow and soil demonstrate high spatial heterogeneity in mountain environments. This
in turn impacts the spatial distribution of permafrost on a very localized level.
Additional considerations for permafrost distribution in mountain environments
include elevation, aspect, and slope. We can use these factors to predict where
permafrost is, and we can use these predictions to help people in recreation and
infrastructure building and maintenance. This poster presents preliminary
understandings of the impacts ground and snow conditions have on mean annual air
temperature and surface offset, in combination with elevation, aspect, and slope.

Figure 1: Joffre Peak, BC. Landslide
occurred May 2019 on the north
side of the slope. Heterogeneity of
mountain environments can be
seen, with bare rockfaces, snow,
and vegetation. Permafrost thaw
was a contributing factor to the
landslide. Joffre Peak is part of a
larger region of recreation,
including hiking and climbing.
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Modelling
These models were driven in GEOtop using ERAS
reanalysis climate driving data from Joffre Peak over 40
years from 1980 to 2022. Temperatures were modelled
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ground conditions and snow.

Figure 2: 4 factors explore variability. For each factor, the different modelled conditions are shown
Modelling of snow variability is not as straight forward
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Figure 4: Mean annual ground surface temperatures for multiple scenarios. Blue regions represent variable snow Figure 5: Heat maps of surface offsets (°C) for scenarios at 2000m. Surface
conditions. Generally, there is cooling with increasing slope, warming with increasing snow and soil cover, and a offsets increase with snow, and snow and soil. The impacts of variable
warmer south aspect compared to a north aspect. Snow and soil have the largest impacts at lower slope angles. snow on surface offsets are more significant with increasing slope.
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