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• Arctic and Antarctic changes

• Late 21st century (2080-2099) vs. Late 20th c (1980-1999), 
one ensemble member from each time period

• RCPs (Representative Concentration Pathways) instead of
SRES emissions scenarios: RCP8.5 (~A1F1), RCP4.5 (~B1)

* Surface temp., Precipitation, SLP, Clouds, Sea ice, Ocean

Overview



Annual Change in Surface
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Polar Amplification:

~ 2.5 Arctic, 

~ 1.5 Antarctic
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Ice-free summers by late 21st century
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Change in Precipitation (late 21st c)



Change in Precipitation (late 21st c)



Change in Sea Level Pressure (late 21st c)
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Change in Cloud Amount (late 21st c)
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Change in Cloud Amount (late 21st c)
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Arctic Southern Ocean



Summary of Polar Climate Response in CCSM4

• No surprises. . . .polar regions become a lot warmer, wetter, 
cloudier, stormier, and “waterier” 

• Relative to CCSM3’s B1 simulation, CCSM4 simulates 
more (less) warming in South (North) polar region

• Polar amplification in CCSM4 ~2.5 (Arctic) and 1.5 (Antarctic)

• Arctic ice pack becomes seasonal by end of century

• Precipitation increases maximize in autumn

• SLP decreases and cloud increases tied to sea ice loss

• Warming of Atlantic layer in Arctic Ocean---bottom ice melt? 
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