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Permafrost distribution &. O/
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* Underlies
24% of the
northern
hemisphere

» Can be > ot
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years old -y

« Can be up
to 1600 m s
deep iy
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Melt or thaw? = AN/
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Permafrost alliance
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Observed temperature = oMV
evolution of Alaska’s

“—permafrost

Pacific

“TSP” Time Series - Northern Alaska
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Mountain permafrost

e QAN

Temperature (°C)

Haeberli et al. 2011
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Mountain permafrost time series are

shorter

Trends difficult to assess because of

strong environmental gradients
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Layer Depths
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Active Layer

e Thaw In
the
subarctic

* Deeper
active layer
In carbon-
rich
regions
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Thermal modeling
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Permafrost in CMIPS5S

models |
* Large uncertainty on

current estimate

 Agreement on
decrease In the
future (obvious)

« Somehow simulated
change Is more
consistent than
simulated present-
day distribution...
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Permafrost extent = . QNI
in CMIPS

* The present day
estimate remains a
major iIssue

e More model
development and
evaluation is critical.

e 1
Koven et al., 2012 Modelled Permafrost Isol. Spor. Disc. Cont.
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Subsea permafrost limit
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Carbon pools
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Permafrost

Fluxes of carbon
from thawing
permafrost by
2100: between
1.2 and 1.6 Gt
Clyr

equivalent to
half of all fossil
fuel emissions
from the dawn
of the industrial
age to today

Schaefer et al., 2011

carbon

o AN/

Soil organic carbon content in the upper 100 cm (kg/cm?)

Pacific
Ocean

o
L Wovi

':i:‘ E arro
,f e - Beaufort
£ 3 ﬁ.n f Sea
7
\

! 5
y - e soﬁBa
k,

Atlantic
Ocean

B oo-3,2
[ 3,3- 10,4
[ 10,5-17,3
17,4 - 24,6
24,7 - 36,0
[ 36,1-49,4
I 49,5 - 72,1
Bl 2.2- 1150

Bering

{ ‘s
Qamdo

Tarnocai et al., 2009
Hugelius et al., 2013

ﬁ HELMHOLTZ

I ASSOCIATION




Permafrost carbon . O NNV/
emissions

* 2100 =220040 *2300

Shneider t k(2012 |

Zuang et at. (2006)

Dutta et al 42006)
Koven et al. (2011)
Schuur et al. (2009)
Gruber eti_l. (2004)
Schaefer et al. (2011)

*
Burke et al. (2012)

Schuur et al. (2013)
*
MacDougall et al. (2012)

Raupach and Canadell (2008)
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5% to 39% of anthropogenic emissions

. . .unep.org/pdf frost.pdf
*dynamic model estimates www.unep.org/pdf/permafrost.p
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Coastal erosion of = QNN
permafrost
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Gas hydrate

. QM

Subsea permafrost
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The way forward
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. QM

UNEP recommendations

1. Special IPCC
assessment on
permafrost emissions

2. National permafrost
monitoring networks

3. National Adaptation
Plans




- Q
Research needs AN

1. Model validation

2. Common framework for assessment of
carbon bioavilability

3. Lateral fluxes from permafrost areas
(coastal and rivers)

4. ,between-reservoirs” degradation of
permafrost

5. Subsea permafrost and in situ vs. Gas
hydrate methane emission

6. Role of nitrogen and phosphorus



More collaboration

¢ \\)V United Nations
C Y Framework Convention on
w Climate Change ]

A¢

GTN-P

Global Terrestrial
Network for
Permafrost

. QAN
WCRP-

World Climate Research Programme

Global
Carbon

Project

@ GCOS

GLOBAL CLIMATE OBSERVING SYSTEM

Permafrost

Carbon

Project
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www.permafrost.org
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