47 8

47(8):001~012

2017 8 PERIODICAL OF OCEAN UNIVERSITY OF CHINA Aug. , 2017
, % %
( s 266100)
. SVD ) s
~ o - 4 ’ 1 (
) , o s 2 (
’ ) ’ ° ’
pP727 : A 1672-5174(2017)08-001-12
DOI. 10.16441/j. cnki. hdxb. 20160212
, 0yl ( ),

2017, 47(8): 1-12.

CHEN Ping, ZHAO Jin-Ping. Impacts of surface wind on regional and integrated changes of sea ice in the Arctic[J]. Periodi-

cal of Ocean University of China, 2017, 47(8). 1-12.

30
, 10 10% .
01979
,1997—2012 1979— 2009—2012
1996 27 B ,
[3] o b .
,2012 9 1979—2010
r-ﬂ o b b
561 1980 ,
3 64 m, 2008
L 89 mfs.ﬂ 3 [12] 3
s [8-9]
% . (2015CB953900)
(20120102) (41406208)

(41330960) 5

[10-11]

, 1979

1 46 X10" km?,

’

Supported by the National Basic Research Program of China(2015CB953900) ;the Key Project of Chinese Natural Science Foundation

(41330960) ; the Polar Science Strategic Research Foundation of China(20120102) ;the National Natural Science Foundation of China

(41406208)
:2016-06-06; :2016-12-14
(1987-), . E-mail: chenping@ouc. edu. cn

o : E-mail :jpzhao@ouc. edu. cn



201

7

[4.13] ,
[14] ,
, [15-16]
, [17] .
[18] .
[19-20]
1
(NSIDC)
SSM/1 RN 25 km X
25 km; 1989 1 1
—2014 12 31,
1979 1 —2014 12 .
NCEP/NCAR
o ( National

Center of Environment Prediction)

(National Center for Atmospheric Research)

o

1979 1 —2014 12 ,
1CH)X1C),
(Singular Value Decomposition,
SVD) ,
[22-23]
2

b

[24-25]

[6,24]

R() o

1
Fig. 1 Location map of the regions in the Arctic Ocean
R() = JC(.\‘,Z)d.\‘/S o
:c(sat) t s sR()
3 S o
1989 1 1 —2014 12 31
@y
2),
2 [18]

Fig. 2 The daily average for long-term variation of

sea ice coverage for different regions'®

@y



. . 10 7,
90%, 6 9 — 8 1 — 6 ( 2),
. 9 .
, 65%. . 1979—2014
30%. ( “ ”
8 . ) SVD .
10%, SVD .
. . 20%,
11 . ; .
2.1
5—-12 ( 2), 1979—2014
. SVD . 33.4%
’ - . 25. 1%, .
42. 4%, 0.69 079, a=0 01
. , ( Yeeoor = 0. 424 ),
3 C « . ) SVD 1
( ) ( s ) SVD 2

Fig. 3 Heterogeneous correlation patterns of the SVDI1 of sea ice concentration (left field) and wind (right field, the color
code is divergence of wind) standardized anomalies over the Arctic; Heterogeneous correlation patterns of the SVD2 of

sea ice concentration (left field) and wind (right field, the color code is divergence of wind) standardized anomalies over the Arctic
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Fig. 4 Heterogeneous correlation patterns of the SVDI of sea ice concentration (left field) and wind (right field,

the color code is divergence of wind) standardized anomalies over the Beaufort Sea
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Fig.5 Heterogeneous correlation patterns of the SVDI1 of sea ice concentration (left field) and wind

(right field, the color code is divergence of wind) standardized anomalies over the Chukchi Sea
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Fig. 6 Heterogeneous correlation patterns of the SVDI of sea ice concentration (left field) and wind

(right field, the color code is divergence of wind) standardized anomalies over the East Siberian Sea
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Fig. 8 Heterogeneous correlation patterns of the SVDI of sea ice concentration (left field) and wind (right field,
the color code is divergence of wind) standardized anomalies over the Kara Sea; Heterogeneous correlation patterns of the SVD2 of

sea ice concentration (left field) and wind (right field, the color code is divergence of wind) standardized anomalies over the Kara Sea
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Fig. 9 Heterogeneous correlation patterns of the SVDI1 of sea ice concentration (left field) and wind (right field, the color code is
divergence of wind) standardized anomalies over the Barents Sea; Heterogeneous correlation patterns of the SVD2 of sea ice

concentration (left field) and wind (right field, the color code is divergence of wind) standardized anomalies over the Barents Sea
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Fig. 10 Heterogeneous correlation patterns of the SVDI of sea ice concentration (left field) and wind (right field,

the color code is divergence of wind) standardized anomalies over the Nordic Sea
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Fig. 10 Heterogeneous correlation patterns of the SVDI of sea ice concentration (left field) and wind (right field, the color code is
divergence of wind) standardized anomalies over the Bering Sea; Heterogeneous correlation patterns of the SVD2 of
sea ice concentration (left field) and wind (right field, the color code is divergence of wind)

standardized anomalies over the Bering Sea
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Impacts of Surface Wind on Regional and Integrated Changes of Sea Ice in the Arctic

CHEN Ping, ZHAO Jin-Ping
(The Key Laboratory of Physical Oceanography, Ministry of Education, Ocean University of China, Qingdao 266100, China)

Abstract: Rapid reduction of sea ice cover is one of the most significant changes in the Arctic. Strength of
sea surface wind field plays a key role in sea ice changes, but spatial variation exists for the contribution of
wind in different regions, which explains the controlling mechanism for sea ice changes. Relationship be-
tween vector wind and sea ice concentration during the sea ice area change significantly period is analyzed
using SVD method, which illustrates the impacts of wind on sea ice in different regions and the entire Arc-
tic Ocean. Our results indicates that though sea ice concentration relates to surface wind to some extent in
all regions, degrees of correlation vary substantially between respective regions, proving that except the
controlling impact of surface wind, some other factors cannot negligible in sea ice changes. Zonal, merid-
ional and cyclonic wind dominates sea ice changes in the Arctic. In Beaufort Sea, Chukchi Sea, East Sibe-
rian Sea and Laptev Sea, only one type of wind (zonal wind or meridional wind) dominates sea ice changes
and sea ice concentration changes synchronously in each sea. In the other seas, two types of wind anomaly
combine together (zonal and cyclonic wind or meridional and cyclonic wind) to affect sea ice concentration,
resulting in an unsynchronized sea ice changes in a sea. Sea ice changes in the Arctic include regional and
the overall changes of sea ice. Anti-cyclonic is the dominant factor in Canada Basin while the Eurasian Ba-
sin is dominated by weakened cyclonic wind shows a strengthening tendency since 2004, which explains the
further decrease of sea ice in the Arctic.

Key words: sea ice concentration; wind; SVD; marginal seas of Arctic



