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Fig. 1 Map showing the location of the Kara Sea
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Fig. 2 Daily variations of the sea ice coverage of the Kara Sea
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Fig. 3 Mean annual variations of the sea ice

coverage of the Kara Sea
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Table 1 The sea ice coverage index during the melt-freeze period, ice coverage minimum,
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Fig. 4 Anomalies of the sea ice coverage of the Kara Sea

the length of melt-freeze period, accumulative temperature in winter

4 Year LS B RN R K £ BURIEE
2003 18. 16 29.55 186 —632. 87
2004 5.82 10. 45 192 —365.78
2005 —3.47 1.79 238 296.16
2006 1.70 5.55 214 199. 95
2007 —5.25 1. 38 279 337.45
2008 —4.99 2.42 258 178. 65
2009 —5.83 1. 35 199 90. 19
2010 —6.13 1. 28 240 —103. 74

Note: (D The sea ice coverage index during the melt-freeze period; @Ice coverage minimum; 3)The length of melt-freeze period; @ Accumulative

temperature in winter
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Fig. 5 Variations of the sea ice coverage index and annual

variations of the minimum sea ice coverage
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Fig. 6 Variations of the sea ice coverage index and the negative

accumulative temperature in winter (from November to April)
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Fig. 8 Sea surface wind speed in

the Kara Sea from 2013 to 2010
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Fig. 9 Three stages of the sea ice cover variation in the Kara sea
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Multi-Year Variations of Sea Ice in the Kara Sea and Its Main Driving Factors

CHEN Ping, ZHAO Jin-Ping
(College of Physical and Environmental Oceanography, Ocean University of China, Qingdao 266100, China)

Abstract; Variations of the sea ice coverage in the Kara Sea are studied in this study using the satellite
remote sensing data, AMSR-E from 1 February 2003 to 28 March 2011. There is a decreasing trend for
multi-year variations in summer sea ice coverage in the sea, with a rate about 20% from 2003 to 2010.
2003 and 2004 are heavy ice years, while 2007, 2008,2009 and 2010 are light ones. The sea ice melting
process in the sea can be divided into 3 stages: The earliest melting takes place in the regions where the
warm water flow in, including estuaries, Kara Strait and the northern end of Novaya Zemlya; then, all
ice-free regions merge into large open water areas in the western and southern Kara Sea; finally, the sea
ice edge retreats gradually from south to north and simultaneously from west to east, and the most area
of Kara Sea become ice free. The result of this study shows that accumulative surface air temperature in
winter, river runoff, south wind in summer and north cape current have important influence on the vari-
ations of sea ice in the Kara Sea. The accumulative temperature determines the ice conditions in winter,
thereby affecting the melting rate of summer sea ice in the following year. The winter accumulative tem-
perature is highly correlated to the sea ice coverage index with the correlation coefficients of —0. 839.
River runoff brings a lot of heat into ocean from the land, accelerates the melting of sea ice. The correla-
tion coefficients between the river runoff and the sea ice coverage index is —0. 87. The dominant wind is
an important dynamic factor influencing the spacial distribution of sea ice. The south wind in summer
contributs to the northward drift of the sea ice, which induces the relatively lighter ice status in the the
sea, Warm current from the Atlantic Ocean is divided into two branches in the Novaya Zemlya. One
flows into Kara Sea through Kara Strait, with net flux about 0. 6SV, and exerts obvious impact on the
melting of the sea ice in the southwestern Kara Sea. The other one along the northern bank of Novaya
Zemlya becomes Western Novaya Zemlya Current flowing into Kara Sea, directly affects the sea ice
melting in the north Kara Sea.

Key words: Kara Sea; sea ice; multi-year variation; accumulative temperature; river runoff; wind

field; North Cape Current; satellite remote sensing

nHEmE B X



