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What is permafrost?

Active Layer (freezes and thaws annually)

Permafrost
(below O C all year)

Unfrozen
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Permafrost distribution

CANADA
Permafrost

Permafrost distribution:
B Subsea Permafrost
B Extensive Continuous
B Extensive Discontinuous
Sporadic Discontinuous
0 Isolated
Isclated (Mountains)
Unfrozen

Ground ice content:
High

HEE Medium - High

i Medium
Low - Medium
Low

7 NIl - Low
Nil

Heginbottom, 1995




Permafrost thickness

Distribution & characteristics of permafrost
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Ground temperatures in permafrost
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Buffer layer

The atmosphere
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Temperature differences — Snow
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Temperature differences — Water
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The influence of water bodies
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Differences in ground temperatures

Climate
Vegetation
Snow

Solls

Water and lakes
DISTURBANCE




Ground ice
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Active-layer deepening and surface
subsidence

Surface subsidence
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Recognizing thaw sensitive terrain




Recognizing thaw sensitive terrain
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Climate warming and permafrost
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Active-layer deepening
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Thawing
\ Active layer

Ice-rich permafrost
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Active-layer freezeback

Freezing

Ice-rich permafrost



Shoreline instability due to warming
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Retrogressive thaw slumps
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*  Thermokarst Slumps D Study Plots
==== Limit of Spruce [:, Study Region

Lantz and Kokelj, 2008, GRL



Thermal influence of water bodies




Expect the unexpected - Mega slumps
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Infrastructure concerns




Permafrost and Environment

Integral part of the north
Impacted by:

— Environmental change
— Disturbance

— Development

— Climate change

Anticipate the unanticipated

Track change, develop the right
knowledge

Need informed decisions




Permafrost and communities




Permafrost is affected by:
Climate and Vegetation

B Rainfall
1 Snowfall

Boreal
« Cordillera

Boreal

: Plain
Montaine

Cordillera X




Geology and Surface Sediments
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and Upstable Ground
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YELLOWKNIFE’S

SCHOOL DRAW
SUBDIVISION

FOUNDATIONS AND SOIL CONDITIONS
“Soil conditions throughout the sub-
division are not, in all cases, suitable to
the use of conventional foundation
systems. The purchaser should bear this
in mind when investigating and selecting
his lot.”




and thaw
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CITY OF Yellowknife
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WATER AND SEWER UPGRADE
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