Methods to map hazards

*Geomorphology

*Drilling, probing, shoveling
*Ground Temperature monitoring
*Geophysics (ERT, GPR)
*Traditional knowledge




Communities - Hazard mapping

T Permafrost Zone
‘ Continuous (90-100%)

Extensive Discontinuous (50-90%)
Sporadic Discontinuous (10-50%)
Isolated Patches (0-10%)

®  Permafrost Outreach Program
School Monitoring Site

* NCE permafrost project sites
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Vulnerability to permafrost thaw for buildings

Legend
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Vulnerability to permafrost thaw of roads

=  Vulnerability of North Alaska Highway km
1700 to km 1902

= 3 years project with NCE Yukon College,
2012-2015, funded by INAC and Climate
Change Secretariat Government of Yukon

43% highly vulnerable:
. Intense Subsidence
. Long duration

38% moderately vulnerable:
J Short Duration
J Moderate subsidence

19% low vulnerability
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Vulnerability to permafrost thaw of roads
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Vulnerability to permafrost thaw of roads
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—— Dry Croek Highway Section
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Traditional territory - Jean Marie River
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Jean Marie River

LandSat Vegetation  Thaw sensitivity
imagery classification  from vegetation

%

Combined Aerial photography Vulnerability to
thaw sensitivity analysis permafrost thaw

Surficial geology Aerial Thaw sensitivity
map photography from geology
== analysis _

Field validation
Site visit Ground temperature
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Jean Marie River

Thaw Sensitivity Land area (%)
\ Low 48.9

Medium 15.9
High 35.2
Medium + High 51.1

No Vulnerability
Medium Vulnerability
High Vulnerability
,/// Permafrost Partially Degraded
Lake
River
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Jean Marie River

* Jean Marie River

Jacklish Lake

No Vulnerability
Medium Vulnerability

High Vulnerability
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Impacts of Landscape Changes on Big Game

From TK From animal behaviour

GPS Data
Caribou
37.8%

Big Game
37.2%

Jackfish Lake

M  Woodland Caribou "  Caribou 161 Site

B Black Bear ¥ Caribou 148 Site

¥ Other Big Game " Caribou 111 Site
Area Indicating Presence of: " Caribou BW197 Site
Mo W  Caribou BW153 Site
5] woodland caribou ¥ Caribou BW140 Site
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Impacts of Landscape Changes

73% of the observed changes are located
in the medium to high vulnerability
areas (25 and 48%, respectively).

if falling tree areas are excluded:

1. Extreme event combining freezing
rain loading the trees followed by a
strong windy storm,

Landscape Changes Indicator
of Permafrost and Vulnerability
to Permafrost Thaw

X Bump/Crack
A Frost Blister
W LandSlide

2. Large trees more susceptible to
collapse in none permafrost area;

Blocked Trail (less easy to

: access
Depression )

Fallen Trees Area

Landslide
<%= New Wetland Area

Then 92% of the observation falling in

f_\‘: Disapeared Permafrost Mount

— il medium to high vulnerability areas
i (25 and 68% respectively).
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Conclusion

e Geomorphology e Climatology

e Geophysics  Animal Biology

e Civil Engineering e Isotope chemistry
 Ecology e Contaminants

e Traditional knowledge ¢ Health Sciences

* Remote sensing e Geotechnical Engineering
 Land planning  Land planning

* Etc,, Etc., Etc., Etc., Etc., Etc., Etc,, Etc,, e,
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