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Key Questions

Are future Arctic cloud changes primarily driven locally or remotely?
What are the mechanisms for local and remote forcing of Arctic clouds?

What are the impacts of future cloud changes in the Arctic?

Approach

Use CCSM3 in fully coupled and uncoupled mode (CAM3) to address these questions
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Four Experiments

Fully coupled CCSMa3:
* 2xXCO, transient forcing (“CCSM3”)

Uncoupled CAMS:
* Future sea ice and SSTs globally from CCSM3 (“CAM BOTH?”)
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Four Experiments

Fully coupled CCSMa3:
* 2xCO, transient forcing (“CCSM3”)

Uncoupled CAMS3:
* Future sea ice and SSTs globally from CCSM3 (“CAM BOTH?”)
Forcing

* Future SSTs from CCSM3 but modern sea ice (“CAM_SST”’) Remote

* Future sea ice from CCSM3 but modern SSTs (“CAM_ICE”) Local

All CAM3 simulations use modern CO, to isolate role of sea ice and SSTs
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Cold Half-Year Cloud Changes (Nov.-Apr.)
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Cold Half-Year Cloud Changes (Nov.-Apr.)
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Cold Half-Year Cloud Changes (Nov.-Apr.)
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Correlations between Changes in Clouds and Moisture Forcing
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Correlations between Changes in Clouds and Moisture Forcing
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Correlations between Changes in Clouds and Moisture Forcing
(across the 4 experiments)

Arctic Cloud Amount and Arctic Cloud Amount and
; Arctic Evaporation Moisture Transport to Arctic
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Conclusions

» More clouds in a future Arctic, especially at low and high levels (CCSM3, CAM_BOTH)
» High cloudiness increase fairly uniform spatially, but low cloud gain closely linked to sea ice
» Total cloud increase approximately matches the low cloud increase

 Low cloud and total cloud increases driven locally by greater evaporation, whereas middle
and high cloud increases driven remotely by greater meridional moisture transport
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Conclusions

» More clouds in a future Arctic, especially at low and high levels (CCSM3, CAM_BOTH)
» High cloudiness increase fairly uniform spatially, but low cloud gain closely linked to sea ice
» Total cloud increase approximately matches the low cloud increase

 Low cloud and total cloud increases driven locally by greater evaporation, whereas middle
and high cloud increases driven remotely by greater meridional moisture transport

« CAM_ICE: large low cloud gain during coldest months greatly enhances surface warming,
leading to a CRF increase annually

« CAM_SST: low cloud loss during coldest months offsets warming influence from more
middle and high-clouds, leading to a CRF decrease annually
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