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Simulated Annual Cloud Amount and Projected Changes

All Models



Simulated Annual Cloud Amount and Projected Changes
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Seasonal Changes in Cloud Amount (20 GCMs)
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Why should the Arctic become cloudier?

1. Warmer climate ---> More liquid condensate ---> Longer 
residence time (Beesley and Moritz, 1999)

2.  Sea ice retreat ---> Injection of moisture aloft ---> Spread of
excess moisture over ice pack (regional effect)

3.  Melting within ice pack ---> More evaporation ---> Excess
moisture above sea ice (local effect)

4.  Greater evaporation outside of Arctic ---> Excess moisture 
advected into Arctic (remote effect)
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CCSM Changes in Sea Ice and Clouds (Late 21st Century)
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Summary

• Arctic clouds are generally a warming influence on surface climate

• GCMs simulate greater Arctic cloudiness under greenhouse warming,
but fewer clouds in middle latitudes and Nordic Seas

• Future Arctic cloud increases peak at low and high levels,
during autumn-winter, and over sea ice

• CCSM agrees with other models but has accentuated response

• Primary cause of projected Arctic cloud increases is “up in the air”
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Simulated and Observed Arctic Cloud Variability

Observed
1982-1999


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20

