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6 Figure S1. GISS-E2-R different ensemble realizations simulated Antarctic sea ice 
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concentration in September during 1979-2005 (units: %). 14 
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13 Figure S2. GISS-E2-R different ensemble realizations simulated Antarctic sea ice 
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February during 1979-2005 (units: %). 28 

 29 
 1

2
0 o

W
 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
IPSL-CM5A-LR

20

40

60

80

100

 1
2
0 o

W
 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
IPSL-CM5A-MR

20

40

60

80

100

 1
2
0 o

W
 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
IPSL-CM5B-LR

20

40

60

80

100

 1
2
0 o

W
 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
MIROC4h

20

40

60

80

100

 1
2
0 o

W
 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
MIROC5

20

40

60

80

100

 1
2
0 o

W
 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
MIROC-ESM

20

40

60

80

100

 1
2
0 o

W
 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
MIROC-ESM-CHEM

20

40

60

80

100

 1
2
0 o

W
 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
MPI-ESM-LR

20

40

60

80

100

 1
2
0 o

W
 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
MPI-ESM-MR

20

40

60

80

100

 1
2
0 o

W
 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
MPI-ESM-P

20

40

60

80

100

 1
2
0 o

W
 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
MRI-CGCM3

20

40

60

80

100

 1
2
0 o

W
 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
MRI-ESM1

20

40

60

80

100

 1
2
0 o

W
 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
NorESM1-M

20

40

60

80

100
 1

2
0 o

W
 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
NorESM1-ME

20

40

60

80

100

 1
2
0 o

W
 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
MME

20

40

60

80

100

 1
2
0 o

W
 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
Observations

20

40

60

80

100

27 Figure S3. CMIP5-simulated and satellite-observed Antarctic sea ice concentration in 



 

 

30 

31 

32 

33 

34 

35 

36 

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
ACCESS1.0

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
ACCESS1.3

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
BCC-CSM1.1

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
BCC-CSM1-1-M

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
BNU-ESM

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
CanCM4

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
CanESM2

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
CCSM4

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
CESM1-BGC

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
CESM1-CAM5

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
CESM1-CAM5-1-FV2

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
CESM1-FASTCHEM

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
CESM1-WACCM

20

40

60

80

100
 120 o

W
 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
CMCC-CESM

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
CMCC-CM

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
CMCC-CMS

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
CNRM-CM5

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
CNRM-CM5-2

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
CSIRO-Mk3.6

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
EC-EARTH

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
FGOALS-g2

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
FIO-ESM

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
GFDL-CM2p1

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
GFDL-CM3

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
GFDL-ESM2G

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
GFDL-ESM2M

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
GISS-E2-H

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
GISS-E2-H-CC

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
GISS-E2-R

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
GISS-E2-R-CC

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
HadCM3

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
HadGEM2-AO

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
HadGEM2-CC

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
HadGEM2-ES

20

40

60

80

100

 120 o
W

 

  6
0

o W
   6

0 o
E

 

 1
20

o E
 

 180oW 
 

 
inmcm4

20

40

60

80

100



 

 

37 

38 

39 

 40 

September during 1979-2005 (units: %). 42 
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41 Figure S4. CMIP5-simulated and satellite-observed Antarctic sea ice concentration in 
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55 Figure S5. CMIP5-simulated and GIOMAS Antarctic sea ice thickness during 
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69 Figure S6. CMIP5-simulated and satellite-observed Arctic sea ice concentration in 
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83 Figure S7. CMIP5-simulated and satellite-observed Arctic sea ice concentration in 
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Figure S8. CMIP5-simulated and PIOMAS Arctic sea ice thickness during 

1979-2005 (units: m). 


