
THAWING PERMAFROST, 
CHANGING COMMUNITIES IN CANADA

CARBON & MERCURY

COMMUNITY
INFRASTRUCTURE

Inuvik, NT
- House stilts now need to 
be driven down fifteen to 
twenty metres for a stable 
foundation – before, five to 
six meters was enough.[7]

Tuktoyaktuk, NT
- One of the first communities 
in Canada facing relocation 
due to coastal erosion from 
permafrost thaw and sea level 
rise.[10]

- In 2018, the town received 
800 000$ to move 4 houses 
6 km away.[10]

Two Affected Communities:

Estimated cost of public infrastructure 
damage due to thawing permafrost in the 
North-West Territories every year.[1]

Carbon (C) Mercury (Hg)

Percentage of world’s soil carbon found 
in Arctic soils.[3]

MOVING FORWARD WITH PERMAFROST RESEARCH

Active layer: top ground layer subject to 
annual freezing and thawing.[4]

Permafrost: ground that remains at or 
below 0°C for at least two 
consecutive years.[4]

Talik: a layer or body of unfrozen 
ground in a permafrost area.[4]

Decrease of 16.0 -19.7% in extent.[16]

Decrease of 1.9–5.0 m in thickness.[16]

Increase exponentially in areas of 
persistent permafrost.[16]

IMPACTS
- Possible positive feedback loops of carbon 

release (such as with methane) from thawing 
permafrost could exacerbate global warming.[8]

- The entire global community will be impacted.

IMPACTS
- Inhalation of vaporized mercury.[6]

- Mercury being introduced in river 
systems, which could introduce mercury to 
food sources.[6]

PHYSICAL HEALTH
Structural and pipe damage in water 
storage facilities due to thawing 
permafrost can lead to:
- Contamination of water supply.[15]

- Inoperable water distribution system.[15]

RELOCATION
- Difficulties in adapting to new ways of 
living.[15]

- Potential unemployment.[15]

- Losses in traditional and cultural 
practices.[15]

Nearly 4 million people and 70% of current infrastructure in permafrost areas belong in 
areas where thaw of near-surface permafrost is likely by 2050.[5]

The estimated amount of Hg frozen in 
permafrost. This is twice the Hg in all other 
soils, ocean and atmosphere combined.[12]

50% 793 
Gg

Permafrost serves many physical and environmental functions, including acting as 
storage to elements. With thaw, elements like carbon and mercury will be released.

$51 
million

2040
Before this year, biomass increase might 
override release of carbon from thawing 
permafrost. Longer timescales show carbon 
release surpassing biomass gains.[3]

Hg(0) Reduced form of mercury that can easily 
evaporate into atmosphere due to high 
volatility.[2]

An Infographic by Grace Ma

MENTAL HEALTH
- “Being on the land” enhances mental 
health of Inuit youth.[9]

- Changing landscapes due to permafrost 
thaw, from erosion to drained lakes[14], 
might negatively impact mental health of 
local people. 

Incorporate Indigenous 
Knowledge in research. Dene 
people call this: łeghágots’enetę, 
which means “learning 
together.”[13]

Increase by 0.3–0.7 m (41%-
104%).[16]

Estimated changes 
by the year 2100:

4°C
Estimated warming of the Arctic if 
global temperatures warm by 2°C.[11]70%

Of Canada’s area is considered 
“permafrost region”, mainly in the 
Arctic.[3]
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