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O Permafrost, where art thou? 

• What is permafrost? 

 

• How does permafrost shape the 

landscape? 

 

• Why is permafrost a problem? 

 

• What can we do about it? 
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- one half (1/2) of Canada’s 

land, 

 

- one quarter (1/4) of 

northern hemisphere, 

 

- One fifth (1/5) of the 

surface of the earth 

Permafrost = Ground (soil, rock, ice and organic material) that remains at or 

below 0°C for at least two consecutive years. 

What is permafrost? 
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Permafrost zones 
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Ice wedges 

How does permafrost shape the landscape? 
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How does permafrost impact the landscape? 

Thermokarst lakes 

Polygon field 
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Pingo 

How does permafrost shape the landscape? 
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Frost heave mounds 

How does permafrost shape the landscape? 
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And there is ice… 

Injection ice 

Buried ice 

Wedge Ice Segregated ice 
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Why is permafrost an issue for northern 

communities and infrastructure? 
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Why is permafrost an issue for northern 

communities and infrastructure? 
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Why is permafrost an issue for northern 

communities and infrastructure? 

 

Roads 
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Why is permafrost an issue for northern 

communities and infrastructure? 

 

Snow and water 
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Overall, impact on society and economy 
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Impact on society and economy 
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Examples of remediation techniques 
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http://upload.wikimedia.org/wikipedia/commons/9/98/Alaska_Pipeline_Closeup_Underneath.jpg


Examples of remediation techniques? 
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Permafrost and Climate changes 
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Permafrost and Climate changes 

 

Eventually… 

Mapping permafrost distribution and 

characteristics:  

 
Forecasting the impact of climate change and developing  a 

strategy of adaption.  
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Where is Permafrost? - active layer survey 
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Excavation  
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What does permafrost look like? 

Drilling and sampling 
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Permafrost cores 
Sediment Ice Gas 
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Geophysical survey  
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Geophysical survey  
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Climate and ground temperature 
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Climate and ground temperature 
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Air photo survey 
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And many other things… 



Developing  a strategy of adaption: 

 

Vulnerability map featuring three levels of vulnerability: low, 

moderate, high. 

36 



37 



Jean-Marie River: 
Permafrost in peatland 
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Discontinuous zone: 
Permafrost in peatland 
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Jean-Marie River: 
 

Buildings and infrastructure of the community  will be safe, 

but not  important areas of their  traditional lands. 

 

They  use those lands for: 

•Trapping, 

•Hutting  

•Berries/plants gathering, etc. 

 

The extensive degradation of permafrost  may affect: 

 

1- The food security, by the lost of land used for hunting, 

trapping and/or gathering; 

 

2- Drinking water, as well as fish resources, might be 

contaminated because heavy metals, such as mercury, tends 

to be trapped and concentrated in organic soils. Thaw of 

frozen peat may release the pollutants in the enviroment, 

contaminating water and fishes. 
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The usual suspect 

AH2012-3B1-371 


