ILMATIETEEN LAITOS
METEOROLOGISKA INSTITUTET e
FINNISH METEOROLOGICAL INSTITUTE

Carbon in pan-arctic regions :
modeling aspects and
sensitivity to snow

Action 14:
FMI-SYKE / CEA collaboration on modelling
aspects

P. Ciais, G. Krinner, M. Menegoz, |I.
Gouttevin




ILMATIETEEN LAITOS
METEOROLOGISKA INSTITUTET e \ s -~
FINNISH METEOROLOGICAL INSTITUTE P

SY KE

|. How do we model C cycling at high latitudes ?
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CEALSCE (Paris) + LGGE (Grenoble)
Part of the IPSICM5 climate model
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Decomposition times
at 5°C :

(active, slow, -Active: 0.85 yr

passive pools)_passive: 31 yr

-Slow: 1400 yr
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U Highlatitude specificities

WWetlands & cold T

=> Huge soll C stocks

Polygonal tundra in the Lena delta (photo:
AWI Potsdam)
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WWetlands & cold T

=> Huge soll C stocks

cCryoturbation

cryoturbation
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WWetlands & cold T

=> Huge soll C stocks

cCryoturbation

cOrganic matter

Uppermost moss & lichen layer in Abisko
(photo: I.G.)
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U Highlatitude specificities In the model

WWetlands & cold T

=> Huge soll C stocks

cCryoturbation
cOrganic matter (OM)

u5oil freezing
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WWetlands & cold T

=> Huge soll C stocks

¢LCryoturbation
¢Organic matter (ONV)

u5oil freezing
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U thermal consequences of snow underestimation
Modelled vs observed soil temperature at lakutsk (RU) over 19894
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Gouttevinet al., 2012a.
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U thermal consequences of misrepresented processe

Modelled vs observed soil temperature at Bayelvg,
Svalbard

T obs 8 cm
-- Tmod 8 cm

T obs 63 cm
-- Tmod 63 cm

Tobs1m
- Tmod 1m
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I1l. Snow: a crucial variable for-&/cling at high

latitudes
U taiga & tundra snow are different

Profiles of thermal conductivitieg

Keir, Wm™K?
0.00 0.05 0.10 0.15 0.20 0.25 0.30

Barrow, Tundra Sodankyla, Taiga

—— Average, Barrow

= = = Average, Sodankyla

@ F. Domine
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I1l. Snow: a crucial variable for-&/cling at high

latitudes
U taiga & tundra snow are di

Tundra & taiga biomes

Barrow, Tundra Sodankyla, Taiga

I Boreal Forest
| @ Temperate Forest
[ Bare Area

L Ice

Boike et al., 2012 @ F. Domine
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U a sensitivity study to assess impact orc{cling
w2 simulations

VARIED

CTRL tundra | taiga
Ky, (W/m/K) 0.2 0.25 0.07
" (kg/m?d) 330 330 200

wSoil C bulleup (low T respiration, cryoturbation, thermal insulation by
organic matter)

oRResults : difference VARIECTRL over 1972000
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U Thermal impact

VARIEL CTRL 50 cm soil temperatur&; (19706 2000)
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Wlnter (DJF) 12 -8 -5 -4 -3 -2 =1 0 1 2 3 4 5] 12
' | ‘ ' ‘ ! | taiga
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100°W 0 100% Gouttevin et al., 2012b.



ILMATIETEEN LAITOS
METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE

U Impact on Cecycling

VARIEL CTRL relative increase in respiration rate, %
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