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Why Should Global Society Care?
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What is the magnitude, timing, and 
form of permafrost carbon release to 
the atmosphere in a warmer world?



Meredith, M., M. Sommerkorn, S. Cassota, C. Derksen, A. Ekaykin, A. Hollowed, G. Kofinas, A. 
Mackintosh, J. Melbourne-Thomas, M.M.C. Muelbert, G Ottersen, H. Pritchard, E.A.G. Schuur, P. 
Boyd, W. Hobbs. 2019. Chapter 3 Polar Regions 



Summary for Policymakers 
B: Projections – Global Impacts



Permafrost Zone 
Soil Carbon
Vulnerable Fraction
5-15% by 2100
146-160 billion tons

Equal to 75ppm CO2

Permafrost Carbon Emissions

Schuur 2015 Nature
Schuur & Mack 2018 AREES

Similar in amount
to biospheric sources 
deforestation
Less than human sources
fossil fuels



Schuur & Mack 2018; Annual Reviews of Ecology and Evolution; Image Credit: Victor Leshyk
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M. Turetsky & the Permafrost 
Carbon Network
Nature Comment
May 2019



Summary for Policymakers 
A: Observations



Human Carbon Emissions Matter for Future of Permafrost

Year

=15x106 km2

Limiting global 
warming to 2°C saves
permafrost:

33% by 2050

145% by 2100

Koven 2013 J Climate
IPCC SROCC 2019

1-2°C 3-5°C2-3°C
By 2100: 
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