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Overview

e A bit of motivation/reflection
— AR4, GRIS ---—---m--- > uncertainties

e Challenges in modeling the Arctic climate system
— Atmospheric modeling
— Ocean modeling
— lce sheet modeling
— Permafrost modeling

e Conclusions



IPCC AR4
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Sea level
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Walsh et al. 2008



Temperature
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Definition of blocking index follows Tibaldi and Molteni (1990) and
Barriopedro et al. (2006)



Ocean
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Adapted from Stroeve et al., 2007

Wang & Overland, 2009: Ice-free summer Arctic Ocean by 2037



Sea ice volume

Modeled and observed sea ice volume over the Arctic Ocean
for the period 1979-2005 (Maslowski, 2009)

http://freshnor.dmi.dk
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Sea ice In current climate as seen by models
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Ice Sheet



IPCC, 2007



Temperature (2051-2080) - (1961-1990)

2021-2050

«3 degrees warmer in
DJF and 2 degrees in
JJA

Localy, up to 6 degrees
(4) at W (E) cost

*Ice Sheet: 2 degrees

2051-2080

«7-8 degrees warmer in
DJF and 3 degrees in
JJA

eLocaly, up to 12
degrees at E cost

Ice Sheet: 3-4 degrees

Stendel et al. 2008



Mass balance using
HIRHAM - SnowModel

Mernild et al. (2009)
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Permafrost









Snow cover change

IPCC, 2007



Flato pers. Comm.

Baseline climate (1980-1999) terrestrial snow cover distribution in
February in the Northern Hemisphere simulated by eight AOGCMs






Formulation of soil processes

Deadhorse

Bottom at 3.43m Nicolsky et al. 2007



Formulation of soil processes

Deadhorse

Bottom at 80m Nicolsky et al. 2007



Next step



Science needs: models

Land and soils

e o

Carbon
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Conclusion

 Models project an enahnced warming In
the Artic due to anthropogenic
greenhouse gass emissions

e To narrow uncertainties there is a eed to
refine description of
— The regional Arctic Earth System



Thank you!



