
Results from this analysis will generate a robust database of ground thermal conditions across Labrador that will inform permafrost modeling and mapping initiatives in the region.

Results from this analysis will generate a robust database
of ground thermal conditions across Labrador and will inform the

next generation of permafrost maps of the region.

Statistical techniques (machine learning, mixed models) will
analyze the drivers of variability in ground thermal conditions, such
as freezing and thawing n-factors, while incorporating several
confounding ecosystem variables. Cluster analysis will be
completed to group sites according to distinct ground temperature
signatures, while linear mixed-effect models will be utilized to
determine how ecosystem parameters influence spatial variability in
permafrost temperatures.

This research uses data collected by 141 monitoring locations
throughout coastal and interior Labrador. Sites were selected to
represent conditions in various ecozones and land cover types.

Sixty-eight sites are located
in tundra, 34 in shrublands,
27 in wetlands, and 12 in
forest.
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At all sites, temperatures are recorded at the
ground surface or at deeper depths (<1.5 m).

At a subset of sites, climate measurements,
including air temperature, relative humidity,
and snow depth, are recorded.

At 20 sites, microclimate loggers are
deployed in varying land cover types to
record soil moisture and temperatures.

This project will evaluate how local-scale variability in soil, snow,
and vegetation conditions influence ground thermal conditions

across Labrador.
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Investigating influences of microclimate and ecosystem properties
on permafrost conditions in Labrador, northeastern Canada
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Rapid warming across the circumpolar North has caused drastic
environmental change, contributing to permafrost thaw. Compared
to Canada's Western or High Arctic, less is understood about
ecosystem controls on permafrost conditions in Labrador,
northeastern Canada.

Bear Hill was chosen to investigate
the influence of local ecosystem
properties, including vegetation and
snowpack conditions, on ground
temperatures. Co-located loggers,
winter snow surveys, and remotely
piloted aircraft (RPA) surveys are
being used to support site
characterization.
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Data loggers have been deployed at monitoring locations to
characterize microclimate and ground thermal conditions. Field
surveys will be completed to determine vegetation, geomorphology,
and soil characteristics at each location.

In Labrador, permafrost thaw is occurring in
landscapes used by Labrador Inuit and Innu,
impacting wildlife habitats and land-based
practices. Furthermore, the lack of baseline data
on Labrador's permafrost presents challenges for
regional climate adaption and infrastructure
development. Widespread shrub expansion and
projected changes in winter precipitation are also
likely to alter the insulative effects of snow
accumulation on ground temperatures. Figure 1. Peatland permafrost

mound (palsa) undergoing
thaw.

Figure 4. Aerial photograph of a monitoring
site in the interior of Labrador acquired with
an uncrewed aerial vehicle.

Figure 3. Aerial photograph of a monitoring
site in coastal northern Labrador acquired
with an uncrewed aerial vehicle.

Figure 5. (a) Insert map showing the study region within Canada and; (b) the distribution of all
monitoring sites in Labrador. Monitoring sites are classified according to the parameters they
measure, including (c) ground surface temperatures (GST), (d) climate monitoring (air
temperatures, ground temperatures, snow depth), (e) borehole ground temperatures at deeper
depths, and (f) microclimate and soil moisture monitoring. (g) Digital elevation model of the Bear
Hill research transect and the locations of GST loggers deployed in different ecotypes.

Figure 6. Bear Hill research transect.

Figure 2. Location of monitoring sites superimposed on the 2020 Land
Cover Map of Canada retrieved from the Government of Canada et al.
(2015).
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