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Permafrost Carbon Network

Part of the Study for Environmental Arctic Change Program

Produce knowledge through research
synthesis to quantify the role of permafrost S
carbon in driving future climate change

Poised to ingest new
observations and deliver synthesis science
and outreach products on timeframe needed
by decision makers

www.permafrostcarbon.org

Ted Schuur, Dave McGuire, Christina Schadel BE :
Brit Myers, ARCUS .@@ ) @ﬂ
Steering committee, synthesis leads, Current number of
the permafrost carbon community, SEARCH Members:

Institutions:

executive director & Action Team leads :
Countries:



Permafrost Action Team
~ Study of Environmental Arctic Change
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Sea Ice Action Team Land Ice Action Team

Permafrost Action Team

Document and Communicate How Degradation of Near-Surface Permafrost Will Affect Arctic
and Global Systems USING SYNTHESIS SCIENCE
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Permafrost Carbon Feedback to Climate
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What is the magnitude, timing, and form
of permafrost carbon release to the
atmosphere in a warmer world?
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Soil Carbon (Surface 0-3 m)
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1035
+150 Pg C

33% of
Global soil

carbon
(0-3m)

Tibetan Plateau:
15.3PgC
N. China:
20.4 Pg C

1ugelius et al. 2014
Tarnocai et al. 2009
Ding et al. 2016; Luo et al. 2000



Soil Carbon (Deep >3 m)
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*Yedoma Region: ’?{’/if’” T
327-466 Pg C s o

*Arctic Deltas:

96+55 Pg C
Other Deposits:
~350-4657 Pg C '/
A Major river deltas 777 Thick sediments
= Yedoma largely unaffected by thaw-cycles Continuous permafrost
Undersea Permafrost: Region of potential yedoma distribution Discontinuous permafrost
? Pg & Zimov et al. 2006

Hugelius et al. 2014

Known Permafrost Carbon = 1460-1600* Pg C Zﬁﬁj‘jf :tt ::,' ;811;



Carbon
Decomposability

2.1x more carbon with
temperature increase
of 10°C

& 3.4x more carbon
& under aerobic vs
™ anaerobic

Wz 2.1x more accounting
| for GWP of CH,

VlctOf 0 E&H D Schaedel et al. 2016



Permafrost Carbon Emissions Synthesis

Soil Carbon Change by 2100 in
a Warming Climate (RCP8.5)
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W) Expert Model Data, Data- Earth System Permafrost
Assessment' Projections’ Model  Constrained Models® Carbon
Synthesis’  Models* MIP®

ISchuur et al. 2011 Nature Comment; 2013 Climatic Change; 2Schaefer et al. 2014 Environmental Research Letters [8 models];
3Schuur et al. 2015 Nature; “Koven et al. Philosophical Transactions of the Royal Society A 2015; Schneider von Deimling et al. 2015;
*MacDougall al. 2016; Burke et al. 2017; ®“McGuire et al. 2018



Abrupt Thaw Landscape Distribution

Lowland: Wetlands
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Wetland
Lake

Hillsiope /
Waetland + Lake
Wetland + Hillslope /77,

Olefeldt et al. 2016 Lake + Hasiops
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Sensitive terrain = 20% of land area; 50% of soil carbon pool



Net Ecosystem Exchange (g C m-2 season-1)
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Growing Season:
 Increasing carbon
uptake by plants

over time

Winter:

 Increasing carbon
release (sensitive
to obs period)

Annual:

 Mean carbon
source over
several decades

Belshe et al. 2013



< Winter Flux Synthesis
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% Eddy Soda  Chamber Chamber Diffusion

Covariance Lime Snow

Winter C loss > previously thought

Pulse releases
(fall ‘zero curtain’, winter/spring ‘burps’)

Natali et al. 201x



=, 2012-2014 Regional (Alaska)
Carbon Loss

Tundra:
L yoryaverge —* Consistent annual
ol e o C source
: L - 3 Boreal:
R I SR i <8 TP <L i < 8 * Neutral to net C
3 | pali® g * T g sink, but fires
g _ I o offset in part
. 1 I ] , . Regional/Alaska:
1980 1990 2000 2010 1
veur * 25+14TgCyr
source

If Alaska represents the permafrost zone = ~0.3 Pg C yr! source

Commane et al. 2017 PNAS
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ey Findings

e |PCC special re]ob?tﬁ')( C [0 report
high level findings to policymakers (cutoff Oct 15,
PAVNRSY






