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Mean net shortwave at the surface SWsfc (W/m?)
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Figure S1 Mean (over 2001-2016) net radiation at the surface (NETsrf) over polar seas based on
CERES data.



37

38
39
40
41
42

Correlation between SWsfc+LWsfc and SWcre+LWcre
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Figure S2 Same as figure 1 but only significant correlations are shown by blue and red colors. To
test the significance of the observed correlations, we used the Pearson’s correlation test of
significance at level o= 0.05 for 16-2=14 (16 years) degrees of freedom which correspond to the
use of the critical values for Pearson ry=0.497. This means that all correlation between -0.497 and
0.497 are not significant and set to white color.
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Figure S3 Correlation between SWcre and net solar radiation at the surface SWsfc shown by 32
CMIPS5 earth system models and Satellites CERES over 2001-2016 over northern hemisphere.
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Sea Ice Concentration over year yi+1

Figure S4 Monthly and annual albedo change between two consecutive years yi.; and y; over
Antarctic sea as function of sea ice concentration SIC of the year y;;; and y; from 2001-2016 time

period.
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Figure S5 Annual changes in SW, LW and NET as function of SIC. Annual changes in SW (top),
LW (middle) and NET (bottom) of radiative down (a), up (b), sfc=down-up (c) and cre (d) over
Arctic sea as function of SIC change between two consecutive years yi.; and y; from 2001-2016
time period. The top triangles in (c top) refers to the increase (growing) in SIC while the blue color
means a reduction (cooling) in SWsfc. Whereas, the top triangles in (d) refers to the increase in
SIC while the red color means an increase (decreasing the cooling role of clouds) in SWcre. Each
dot in column (e) represent the average of one parallel to the diagonal in (c) or (d).
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Figure S6 Seasonal and annual changes in SWcreAlb, SWcreCloud and SWcere over Arctic sea as
function of SIC change between two consecutive years yi;; and y; from 2001-2016 time period.

a b c d
ASWcreAlb + ASWcreCloud ASWcre
C I5WereAIb=5.084SIC=0.22
075 45« = ‘p\ . ASWere=7.19ABIC 0.3 30
Ig—'. 0.50 \y N _ : N
0.25 r;\'(\o" = d
O : 5 e | - —50
- T = — L5WcreAIb=36,75051C=1.22 _
s 0.75 -] L FLaET] - aswﬂe=54.05{:5|c:1. 50
o | 2 . :
. - . =k 5 s | | — o ke — - )
goso : B = Lt o !
0.25 4 - TREE - Y- - " L _
; Ml oS : %
=] ﬂSWcreAlh=42i.5?ﬂSlC:1.3 -
0.75 g = e ASWere=63.1105iC= F 150
< e = | e |
= 050 z o o - - | °
0.25 1 - R e A ! F—50
- = ﬂSWcI‘eAIh=S.C|SﬂSIC:0.29
> 0.75 4 " C ASWcre=8.2146IC 20,36 30
8 0.50 5 __J_;.._._i_——:-_-_'r: -0
0.25 _ - 1 L —s0
| “ = 1
= Z5WereAlb=25,26151C=0.68 %
T 0.75 1 i i £5Were=38.491SiC=0.92 i
g 0504 - ol | -0
E = o - e Lot ol 1
0.25 -'-:-:-_ . _.'ﬂ'lh' Losing SIC | Growing SIC L _s0
— . ==l . —— . . € : 2 :
0.25 050 075 0.25 050 0.75 0.25 050 0.75 -1 0 1
Sea Ice Concentration over year yi ASIC

—20 4] 20
ASW (W/m?)

40

All the analysis are based on observations from satellites data.
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