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Permafrost Zone Soil C"”"’

Peatlands (several m) : 277 pg
Mineral Soil (3m) =— 747 Pg ?
Siberian Deep C (*25m) — 4()7 Pg

S

Alluvial Deep C (~25m) ~ 241Pg
1672 Pg"

[Jobaggy et al. 2000, Field et al. 2007, Zimov et al. 2006, Tarnocai 2009, Schuur et ai. 23350




What is the magnitude, timing, and form of the
permafrost carbon release to the atmosphere in
a warmer world?

“umulative C Em|SS|ons 185.0‘ 2005 (2012)
Fossil Fuel Emissions 365 Pg
Land Use Change 151 Pg

Permafrost Zone C Emissions: Future?
5-30% Loss? 85-501 Pg?




Permafrost Carbon Feedback to Climate
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Permafrost ThaW Q1: How does permafrost
. thaw affect ecosystem carbor
Gradie

oM balance?

Q2: Does permafrost thaw
cause old carbon loss?
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Feedbacks to the Carbon Cycle
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Feedbacks to the Carbon Cycle
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Warming Experiment

Question: What is the effect of warming on carbon balance in
the permafrost zone?

Approach Experlmental tundra warming
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Winter Warming

Summer Warming
Annual Warming
Control

leated g%lmékw/ subrepllcate plots—
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Winter Warming Causes Surface
Permafrost Degradation
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Winter Warming Increases Water Table

Soil
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Summer warming: NEE no difference from control (but C sink)
Winter warming: +NEE (C sink)

Annual warming: NEE no difference (but C sink)

Natali et al. 2010
Natali et al. in prep
Verity Salmon PhD
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Annual Carbon Balance
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Experlmental Summary

~ Warming a permafrost . e
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Permafrost Carbon Emissions

Permafrost Zone Soil C ¢
Gelisol Soil Order (3m); /
818 Pg 75 §
X 9-13%

77-106 Pg**

Permafrost C Loss
0.8-1.1 Pg/yr
Land Use Change™

0.9+0.7 Pg/yr

*Tarnocai et al. 2009, **Schuur et al. 2009, ***van der Werf et al. 2009
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Vulnerability of Permafrost Carbon
Research Coordination Network (RCN)

http://www.biology.ufl.ed u/permafrostca rbon/
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Permafrost Carbon Feedback: Expert Assessment
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Carbon Emissions (Pg C-CO2 equivalents)

_ 2040 2100 2300
LS High Warming Scenario (2100): 162-288 Pg C (in CO, equivalents)

Low Warming Scenario (2100): 54-90 Pg C (in CO, equivalents)
2.3% CH, = half of emissions in CO, equivalents

et aI 2011, "2013 Special Issue: Environmental Research Letters; March 31, 2013



Conclusions
Permafrost C pools are Iargea&sensitive to climate

uh@ge on decadal to century time scale (4-13%)

_Experimental permafrost degradation was consi

with C em@s’w\mal th
LMmairost CWshadow
fossil-fuel,-but.will serve to a

serve to accelerate pace of climate

change (weakenTn'gW‘“ =

Permafrost C emissions should be accounted for when
planning mitigation strategies for avoiding dangerous
climate change

ent
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