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Why care about Arctic peatlands? e

Peatlands provide habitats for specialized biodiversity
They provide flood control and capacity for water purification

Peatlands contain ~1/4 of the soil organic carbon pool in the
permafrost region (~300 out of ~1300 Pg C - Hugelius et al., 2014)

E: 0-3m

Major Soil Types

Albeluvisols Luvisols
Acrisols - Phaeozems
- Andosols Planosols
) Arenosols - Podzols
: - Chernozems Regosols

Calcisols - Solonchaks
Cambisols Solonetz

* - Cryosols Stagnosols

Fluvisols - Technosols : ¥ y 0.1-20 kg m

P Gleysols P umbrisols 8 =, 20 - 40 kg m™

I Histosols Water R 3§ 40-75 kg m™

e 75 -100 kg m™
Kastanozems |:| Glacier %
B 100 - 150 kg m™

Leptosols I 150 - 260 kg m™

Jones et al., 2010 Hugelius et al., 2014

oil Organic Carbon
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Projected changes in MAAT by 2100 T
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~NERS/

Temperature scaled by global T (°C per °C
2081-2100

.
.

.
.
.
.
.
.

e

°C per °C global mean change
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Projected changes in permafrost distribution 55y

Changes in permafrost, 2 °C warming

~— Maximum continuous permafrost

- == Minimum continuous permafrost
Maximum isolated patches>-.
Minimum isolated pgi€hes

Chadburn et al., 2017



The permafrost carbon feedback e

Surface
temperature
increases

Atmospheric

COz and methane This feedback mechanism

increase

Vegetation o4l is identified as a key
' ‘ uncertainty in the IPCC
Assessment Report (2013)

- but not yet quantified!

Organic matter
thaws and
decays

A

Permafrost

UNEP, 2013
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Impacts of global warming on Arctic Ao L

peatlands, and C feedbacks

Warming

¢ >

7/~ New peatland ("my
Qi‘n—ation/ \; peatlands
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Peat F Thermokarst lak

accumulation ;
Fires g.eroblc &
Sy Peat Anaerobic  Anaerobic
accumulation decay decay

CH.
emission emission ' uptake . emission emission

Adapted from Tarnocai, 2006
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Distribution of palsas in Fennoscandia T
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Mire complex type boundary

Parviainen and Luoto, 2007




Landscape changes in Laivadalen il

Zuidhoff and Kolstrup, 2000
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Distribution of palsas in Fennoscandia T

Arctic Ocean

l
P‘lea m|res o

A
l-.,,\"

nArctrc circle

26E

0 100 200 km
_

Mire complex type boundary

Parviainen and Luoto, 2007
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Deepening of the active layer s

40 cm

50cm N

60cm

70 cm

80cm

90 cm

100 cm

120cm

No permafrost

Akerman and Johansson, 2008
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Johansson et al., 2011
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Winter soil temperature, and active layer  #5&5
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C= Control Plots
M= Manipulated Plots

Winter (Nov-Apr) mean soil temperatures
- . . - Control plots

B Manipulated plots
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Active Layer Thickness (cm)

Il Control plots
[ Manipulated plots

2005-2006 2006-2007 2007-2008 2008-2009 2009-2010 2010-2011 2011-2012
Year

Johansson et al., 2013
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Manipulation plot

Control plot

Johansson et al., 2013




Vegetation changes in Stordalen el

Special Area
Site class
Bl Tall shrub
Hummock
Semiwet
Wet
Tall graminoid
Open waler
Rock surface 0 25 2009 500 Meters

Malmer et al., 2005
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Distribution of palsas in Fennoscandia T

Arctic Ocean
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Long-term carbon and permafrost dynamics #5aes
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Peatland development started around 10100-9600 cal yr BP
Holocene net carbon accumulation rates are 8-17 gC/m?2yr

Fen-bog transition and permafrost aggradation took place during
the Little Ice Age (600-100 cal yr BP)

Sannel et al. 2018
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Formation and drainage of thaw lakes Sy

Extensive lake drainage
and infilling with fen
vegetation (~8%/decade)

New thermokarst lake
formation

Sannel and Kuhry, 2011
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Tk.D. Peatplateau
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Elevation

Permafrost depth

Electrical Resistivity

RMSE=6.8

, 1 I
20 120 140
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Investigated transects

Direction of transects

10 m borehole . .

6 m borehole RMSE=5.4

2 points of 2 m coring

2 m coring point v

2 points of 2 m coring 250

CMP profile [saturated peat)
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150
Distance (m)

Sjéberg et al., 2015




Y 3ot

Air and ground temperature trends s

MAAT
2006 2007 2008 2009 2010 2011 2012 2013 (Year)

From 2006 to 2013 the:

Mean annual air temperatures have
been variable, but not getting warmer

Temperature (°C)

-~ Tavvavuoma
-35 T Naimakka

Late-season thaw depth has been e ——
relatlvely Stable 2006 2007 2008 2009 2010 2011 2012 2013 (Year)

Mean annual ground temperature has
increased by 0.06°C/year at 1 m depth

Sannel et al., 2016
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Permafrost warming 2007-2016 stockholm
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The increase in
mean annual

ground temperature
has been +0,3 °C

c-d Temperature change rate of permafrost (°C per decade)
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Continuous Permafrost Discontinuous Permafrost

Biskaborn et al., 2019



Wetter or drier landscapes in the future?
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«amnp nlng the dlfferent strengths and\expersxse to enhance synergy -

|nternat|onal wsrbdrty and rmpact of the Arctlc research conducted
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