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• Transient ensemble simulations from 2005 to 2100

• RCPs (Representative Concentration Pathways) instead of
SRES emissions scenarios: RCP8.5 (~ SRES A2)

• Temperature, Precipitation, SLP, Clouds, Sea ice, Ocean

(details in Vavrus et al., 2011--- J. Climate, special issue)

Overview



Annual Change in Surface Temperature (late 21st century)
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September Sea Ice Extent

Observed (red)

RILEs (blue)

Ensemble
Mean

“Ice Free Threshold” (2070)

Holland et al., 2011



Timing of Minimum and Maximum Ice Extent

Sep 1

Sep 30
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21st Century Extreme Pressures

*

*

*

* Not significant at 95% level
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Central Arctic Ocean Temperature and Salinity Profiles

Late 20th Century (1981-2005), Late 21st Century (2081-2100)

Late 20th c

Late 21st c

Jahn et al., 2011

Late 20th c

Late 21st c



Freshwater Export through Fram Strait and Canadian Archipelago

Liquid Solid Total

Blue = Fram Strait
Red = Canadian Archipelago

Jahn et al., 2011
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• No surprises. . . Arctic becomes much warmer, wetter, cloudier 

• CCSM4 Arctic change weaker than in CCSM3

• Climate changes are similar among all ensemble members

• Arctic ice pack becomes seasonally ice-free by 2070

• Autumn is the season of most pronounced climate changes

• Warming trend interrupted during 2040s and 2090s

• Enhanced (extreme) storminess. . . .impacts?

• Incursion of Atlantic layer into Arctic O and fresher surface ocean

• More liquid FW export, less ice export  greater net FW export  
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