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Scotty Creek, NWT, Canada:Scotty Creek, NWT, Canada:
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Hillslope Runoff:Hillslope Runoff:



Hillslope Runoff:Hillslope Runoff:



Hydraulic conductivity profile:Hydraulic conductivity profile:
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FT topography - runoffFT topography - runoff
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What controls FT depth distribution?What controls FT depth distribution?
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FT depth related to canopy:FT depth related to canopy:

Lidar digital terrain model:
Yellow areas = raised peat plateaus
Blue areas = disconnected “sinks”
Gray areas = channeled fens and bogs

Lidar canopy height model: Shades of 
light to dark green = increasing canopy 
height from  0.7 m  to 13 m

Shades of brown to green = increasing 
canopy fractional cover from 10% to 60%



Ground surface albedo:
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Soil moisture – FT depth:Soil moisture – FT depth:



Seasonal moisture input:Seasonal moisture input:



Sparse vs. no canopy surface RB:Sparse vs. no canopy surface RB:
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Bog development - new model:Bog development - new model:
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Ground cover - basin runoff:Ground cover - basin runoff:
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Basin runoff in lower Liard valley:Basin runoff in lower Liard valley:
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Change cover = change runoff?Change cover = change runoff?
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Shifting boundaries:Shifting boundaries:



Shifting boundaries - rates:Shifting boundaries - rates:
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Peat profile warming:Peat profile warming:

Beginning 25 August:
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Permafrost loss on a plateau:Permafrost loss on a plateau:
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Permafrost loss on a plateau:Permafrost loss on a plateau:

Changes since 1999:Changes since 1999:
 Decrease in plateau width = 15.8 mDecrease in plateau width = 15.8 m
 Loss on fen side = 10.7 mLoss on fen side = 10.7 m
 Avg. annual loss = 1.76 mAvg. annual loss = 1.76 m
 Number of years remaining ~15Number of years remaining ~15
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Permafrost melt:Permafrost melt:
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Permafrost loss 2000 – 2008:Permafrost loss 2000 – 2008:

IKONOS 2000 false colour composite 
with lidar-classified plateaus  (brown). 
Red = retreat of permafrost since 2000. 

Imagery includes laser pulse intensity. 
Split pulses are darker than single pulses 
except where absorbed by water.

Shaded lidar DEM with 2008 peat 
plateaus (brown) and disconnected sinks 
(blue). Red = permfrost loss since 2000. 



Permafrost loss - summary:Permafrost loss - summary:

◆ 1947 – 2000: ~30% permafrost loss. Approx 90 yrs. remaining.1947 – 2000: ~30% permafrost loss. Approx 90 yrs. remaining.

◆ 2000 – 2008: 19% permafrost loss. Approx. 32 yrs. remaining.2000 – 2008: 19% permafrost loss. Approx. 32 yrs. remaining.

◆ 1999 – 2008: 38% loss of permafrost. Approx. 15 yrs. remaining.1999 – 2008: 38% loss of permafrost. Approx. 15 yrs. remaining.



On-going IP3 activities include:On-going IP3 activities include:

◆ Examine canopy influence on FT depth distributionExamine canopy influence on FT depth distribution
◆ Other influences on FT – examined at plots and transectsOther influences on FT – examined at plots and transects
◆ Chamber studies – internal energy and water cyclingChamber studies – internal energy and water cycling
◆ CRHM modelling for a PP slope 2001 – 2008CRHM modelling for a PP slope 2001 – 2008
◆ Runoff input from overall PP coverRunoff input from overall PP cover
◆ Contribute toward MESH runs for ScottyContribute toward MESH runs for Scotty
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