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Simulated Annual Cloud Amount and Projected Changes
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Seasonal Changesin Cloud Amount (20 GCM s)
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Seasonal Changesin Cloud Amount (CCSM)

winter

spring




100

95 1

90 1

et

801

85

751

60
55 1
50

45+

40
1800

ANNUAL CLT (60—90N) All
20th Century

21st Century

ﬁ ‘:'l%u g l\‘ "'3‘.'.‘%'""4""“"\ F 1) if ‘\‘ 9 . ] (‘5 1 o Y

ey S W} “o.,“ ’r"\,ﬂ-\"#“ﬁ,@‘giwﬁ Ay A f"ﬂ
/ i T LT, m-J .’lnﬂg.' &L@W r%@b’?’;(@"% I

S :d?iﬁﬁ‘iﬁi,?vg. 7

T g -'}-" - ‘_""*”\‘M W" ¢¢‘ o

- .r" UV““ ‘|

sy

A :,L\"fllhli.v*'
y !gi'ﬁﬁﬂ o

A
\J-"IV"I‘ \/
||rf V
Y w‘ ,”-l’ )

1920 1940 1960 1980

2000

2020 2040 2060 2080 2100



Why should the Arctic become cloudier?

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 Changesin Sea lce and Clouds (L ate 21st Century)
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Changesin Late-21st Century Cloud Amount at 80N
(BCCR, CCCMAT47(63), CCSM, MIROCMR, MRI)
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Change in LH Flux Late 21st Century
CCSM Annual Change in Cloud Amount 1000 hPa
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20 GCMs
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Summary

 Arctic clouds are generally a warming influence on surface climate

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

o Future Arctic cloud increases peak at low and'hlgH'FeueIs -E _

during autumn-winter, and over sea ice :,.-_. —'-.._I,.-.— —

e

» CCSM agrees-with other models £ ed response

* Primary cause of projected Arctic cloud
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Arctic Cloud Trends (80-S0N) (%)

Simulated and Observed Arctic Cloud Variability
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