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Permafrost Area

Mackenzie Mackenzie 
BasinBasin

Ft. SimpsonFt. Simpson

Continuous (> 90%)

Discontinuous (50-90%)

Discontinuous (10-50%)

Isolated patches (< 10%)

No permafrost



• Detailed process studies

• Develop and test hydrological models 

• Parameterize for basin-scale

Q = f (a, b, c, …)

Major Research Activities at Scotty Creek:



Discontinuous Permafrost near Ft. SimpsonDiscontinuous Permafrost near Ft. Simpson

channel fenchannel fen

flat flat 
bogsbogs

peat plateaupeat plateau



Three Major Cover Types:Three Major Cover Types:

Next Lake

Goose Lake

Flow direction a) Peat Plateaus
b) Channel Fens
c) Flat Bogs

• Isolated
• Connected

3 Major Types:

0 5 km



Conceptual Model:Conceptual Model:

Fen Fen

Peat Plateau – Bog Complex



Conceptual Model:Conceptual Model:

Fen Fen
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Peat plateaus:Peat plateaus:
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What controls frost table depth?

lichen

moss

α = 0.15

α = 0.19

40 m40 m

• Canopy density
• Surface albedo
• Soil moisture
• other factors?
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Frost Table Transect:
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Effects of Water Content and Albedo:
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Depth Distribution of FT:
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Runoff Runoff ModellingModelling::
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Distributing Plateau Runoff:Distributing Plateau Runoff:
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Permafrost melt:Permafrost melt:

-2

-1

0

1

2

3

4

5

1897 1907 1917 1927 1937 1947 1957 1967 1977 1987 1997

Years

de
gr

ee
s C

1947 2000



Landscape evolution: 1950Landscape evolution: 1950––2000:2000:

From: Robinson, 2002.
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