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Fig. 1 The root mean square error of Arctic sea ice concentration anomaly during winter time (October to next March,a)

and summer time (April to September,b) from 2002 to 2011
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Black line is 90% of the annual average of sea ice concentration contour, yellow line is the winter time or summer time averaged 90 % sea ice

concentration contour
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Fig. 2 The seasonal sea ice concentration anomaly of the Arctic during winter time (October to next March) from 2002 to 2010
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Fig. 3 The daily seasonal sea ice area and extent anomaly during winter time (October to next March) during 2002—2010
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The red line is for the area anomaly, the black line for the extent anomaly and the dotted line represents end of the following March
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Fig.4 The first two EOF mode’s spatial distribution (a,b) and time coefficient (¢) of the seasonal sea ice concentration

anomaly during winter time
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Fig. 6 The regression of surface air temperature (a,b) and sea level pressure (c,d) during summer time (July to Septem-

ber) and fall time (October to December) with the first mode time coefficient of seasonal sea ice EOF analysis during winter

time (October to next March) , the red and blue lines indicate that the region of the correlation over 95%
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Fig. 7 The seasonal sea ice area anomaly of winter time (solid line) and April to September
accumulated temperature anomaly in Pacific sector (dash line)
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Fig. 8 The difference synthesis fields of 500 hPa geopotential height and the air temperature during summer time

(July to September,a) and fall time (October to December,b) between before and after year
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Fig. 9 The difference synthesis fields of 200 hPa zonal wind during summer time (July to September,a) and fall time

(October to December,b) between before and after year
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Analysis of the dual-mode feature of Arctic seasonal sea ice

Hao Guanghua' ,Su Jie' , Huang Fei'

(1. Key Laboratory of Physical Oceanography ,Ministry of Education ,Ocean University of China ,Qingdao 266100 ,China)

Abstract; The change of Arctic sea ice change rapidly mainly occurred in the edge of central Arctic region in recent
years. The edge area of the central Arctic is tending to be covered by seasonal ice which was dominated by multi-
year ice in the past. The analysis in this paper shows that the first two EOF modes of seasonal sea ice anomaly
mainly shows the characteristics of sea ice of year 2007 and 2005. The second mode mainly reflects an extreme
change of Arctic sea ice in 2005, while the first mode not only reflects the change of Arctic sea ice in 2007 , but also
reflects a phase shift of seasonal sea ice in winter during 2002—2010. During the study period, the seasonal sea ice
variability mainly occurs in the Pacific sector of the Arctic Ocean. The phase of seasonal sea ice anomaly is negative
before 2007 and shifts to positive after 2007 ,and the positive phase continues to 2010. The maximum anomalies of
surface temperature in Pacific sector occur in 2007. And the anomaly high air pressure in Beaufort Sea region helps
to reduce the summer sea ice in the Pacific sector,and the weakened westerly jet is in favor of positive anomaly high
air pressure in Beaufort Sea region in summer and autumn. Also the clockwise ice velocity distribution is in favor of
ice leaving from the Pacific sector,which will lead to the positive seasonal ice anomalies in winter maintained from
2007 to 2010 in Pacific sector.

Key words: Arctic; seasonal sea ice; ice concentration; dual-mode feature



