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Fig.1 Patterns of trend of (a) total cloud cover; (b) low
cloud cover; (c¢) middle cloud cover; (d) high cloud cover

in the spring in Arctic from 2000 to 2017
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(a) The pattern of super cyclone frequency; (b) the pattern of super cyclone frequency trend; (c¢) time series (thin solid line)

and trends (thick solid line) of standardized super cyclone frequency, low cloud cover and high cloud cover and their linear trend

in the spring in Aretic from 2000 to 2107
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in the spring in Arctic from 2000 to 2017 (Units: K/a)
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Fig.5 Patterns of trend of (a) cloud radiative forcing; (b) cloud longwave radiative forcing;

(o) cloud shortwave radiative forcing in the spring in Arctic from 2000 to 2017(Units; Wem ? +a )
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Seesaw Pattern of Arctic Cloud Cover Trend in Spring and Its
Cloud Feedback Effect for Arctic Amplification

WANG Xin', HUANG Fei"??, WANG Hong!*
(1. Physical Oceanography Laboratory, CIMST, Ocean University of China, Qingdao 266100, China; 2.Pilot National La-
boratory for Marine Science and Technology(Qingdao) . Qingdao 266237, China; 3. Ningbo Collabrative Innovation Center
of Nonlinear Harzard System of Ocean and Atmosphere, Ningbo University, Ningbo 315000, China)

Abstract: Based CERES cloud cover, radiation data and ERA-Interim reanalysis data from 2000—2017
period, the characteristics, reasons and contribution to the Arctic amplification feedback of spring
(March-May) cloud cover trend in Arctic are explored. A seesaw pattern of total cloud cover trend is
found between the eastern Arctic Ocean and the Nordic Sea. LLow cloud cover trend appears nearly con-
sistent with the spatial pattern of the total cloud cover, and has almost opposite trend variation compa-
ring to the middle-high cloud. Low cloud cover tends decreases, while the middle and high cloud cover
tends increases in the Nordic Sea region, which is closely connected with the increasing super storm fre-
quently entering the Atlantic sector and brings abundant water vapor. The storms also enhance convec-
tion, lift the cloud height and then results in the low cloud decrease and high cloud increase. The cloud
radiative forcing effect caused by this cloud cover vertical structure mainly reflects a low cloud negative
feedback and high cloud positive feedback effect, which cancels the warming and cooling effect for each
other, inducing a non-significant warming trend in the Nordic Sea region. The low cloud shows a signifi-
cant increasing trend in the eastern Arctic Ocean, while the middle-high clouds have no obvious trends.
It may be related to the positive feedback process: a warming results in sea ice melting and sea surface
temperature increasing, then strengthens sea surface evaporation and increases water vapor in the air.
The atmospheric static stability is weakened, which is conducive to the formation of low cloud. Increas-
ing low cloud intensifies the positive feedback mechanism of the sea ice-albedo feedback through the
cloud radiative forcing, thus warming effect is enhanced in the eastern Arctic Ocean.

Key words: Arctic; low cloud; high cloud; seesaw pattern; spring; cloud feedback; Arctic amplifica-

tion
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