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Permafrost is a climatic phenomenon, its temperature, thicknesses
and extent vary across space and time
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Permafrost is made of frozen rock or sediment with variable ground 
ice type and content across the landscape 



Applied permafrost research targeted to communities and transport 
infrastructures for the past 20 years increased our understanding of 
the permafrost conditions variability at micro and meso scales
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Allard & Seguin (1987)

But at a macro scale, available maps are outdated, too coarse and 
lack information about ground ice conditions

NRCan (1995)



The main objective was to update the permafrost distribution map
for the Nunavik and to add new relevant information about its
properties

Presence/absence of permafrost (distribution)

Cold or warm (temperature)

Ice poor or rich (Ice content)

Hazard potential related to 
permafrost thaw



The TTOP model allows the estimation of the temperature at the 
top of the permafrost using a handful of variables
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The TTOP model domain and input variables

9 087 906 cells of 250 m x 250 m 

Model domain Input variables

Monthly Gridded air temperature
2000-2012 (Way et al., 2016) 

TDD & FDD

DEM and Vegetation map

nf

Surficial geology (MFFP, DIF, 2017)

kt & kf

Vegetation map (MFFP, DIF, 2018)



Continuous (>90%)
Widespread discontinuous (50% – 90%)
Sporadic discontinuous (10% – 50%)
Sporadic (1% - 10%)
Residual isolated patches (<1%)

Results… the TTOP model outputs and derived products

Continuous
Widespread discontinuous
Sporadic discontinuous
Sporadic

Allard & Seguin (1987)



Permafrost properties are intimately linked to the genesis of 
the ground material



Thermokarst subsidence map

Hazard potential related to permafrost thaw

Thermokarst subsidence



Take-home messages

Nakurmik! Thank you!

The new map gives an up-to-date vision of the regional
permafrost distribution for the whole Nunavik (macro scale)

In the process, permafrost properties such as temperature
and ice content were mapped

Based on the permafrost properties, evaluation of the terrain 
susceptibility to thermokarst subsidence was achieved

Maps are never done…but can only get better! 


