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Community and industry infrastructure are expanding throughout the extensive
ntinuous permafrost zone of the Great Slave Region
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Terrain Mapping: Surficial geology for infrastructure route selection
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Terrain Mapping: Surficial geology for infrastructure route selection
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Great Slave Lowlands:
Glaciolacustrine silts and clays
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Terrain Mapping: surficial geology for infrastructure route selection
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Terrain Mapping: Ice-rich terrain in discontinuous permafrost
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Terrain Mapping: Ice-rich terrain in discontinuous permafrost
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lce-rich terrain:

Recognition using LIDAR (light detection and ranging)
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Ice-rich terrain in the Great Slave Lowlands:

Airphoto mapping
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Regional distribution
1,777 features in 3,680 km2

97.7% in the Lowlands
2.3% in the Uplands
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lce-rich terrain in the Great Slave Lowlands:

Elevation Concentrated:
* Within 10 m above Great Slave Lake
. Wlthln vaIIeys (e g Stagg Rlver area)

Il 0-2 m above GSL
B 2-5 m above GSL
5-10 m above GSL
10-15 m above GSL
I 15-20 m above GSL
I 20-25 m above GSL
25-30 m above GSL
30-48 m above GSL

Lithalsa
Roads

River and streams
L - 21 Limit of airphoto mapping

==3 Ecological boundary

Km

GSC Open File 72

9))

5



Ground subsidence
Identification with satellite radar (D-InSAR) and lidar
Existing highway infrastructure

Settlement and rotations observed on Highway 3 between Behchoko and Yellowknife

Google
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Surface displacement Highway 3
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Embankment stability

Distance across highway embankment (m})
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Integrated highway assessment
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Icing. (ak.a. aufeis, “glaciation’, kwog)

 \Winter overland flow of water
o Accumulation of ice sheets




Transportation Hazard

Denali National Park, AK

(photo: National Park Service)



Tibbitt to Contwoyto Winter Road
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Snow removal significantly increases freezing
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P23

4 Dec 2012
Icing flooding
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P23

3 Jan 2013
Icing flooding
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P23

21 Jan 2013

Maintenance
flooding
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Mapping icings from Landsat remote sensing
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Route Planning
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Permafrost dataset network: air and ground temperatures and process
studies for decision-support
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Permafrost — Infrastructure Research:
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