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Seasonal and Inter-annual Variations of Sea Ice Distribution in the Arctic
Using AMSR-E Data: july 2002 to May 2009

Chan-Su Yang ! and Jae-Ho Na
Korea Ocean Satellite Center, Korea Ocean Research & Development Institute (KORDI)

Abstract : The Arctic environment is sensitive to change of sea-ice distribution. The increase and
decrease of sea ice work to an index of globe warming progress. In order to predict the progress of
hereafter earth global warming, continuous monitoring regarding a change of the sea ice area in the
Arctic should be performed. The remote sensing based on an artificial satellite is most effective on the
North Pole. The sea ice observation using a passive microwave sensor has been continued from 1970’s.
The determination of sea ice extent and ice type is one of the great successes of the passive microwave
imagers. In this paper, to investigate the seasonal and inter-annual variation of sea-ice distribution we
used here the sea ice data from July 2002 to May 2009 around the Arctic within 60°N for the AMSR-E
12.5km sea-ice concentration, a passive microwave sensor. From an early analysis of these data, the
arctic sea-ice extent has been steadily decreasing at a rate of about 3.1%, accounting for about 2 x 103
km?, which was calculated for the sea-ice cover reaching its minimum extent at the end of each
summer. It is also revealed that this trend corresponds to a decline in the multi-year ice that is affected
mainly by summer sea surface and air temperature increases. The extent of younger and thinner (first-
year) ice decreased to the 2007 minimum, but rapidly recovered in 2008 and 2009 due to the dramatic
loss in 2007. Seasonal variations of the sea-ice extent show significant year-to-year variation in the
seasons of January-March in the Barents and Labrador seas and August-October in the region from the
East Siberian and Chukchi seas to the North Pole. The spatial distribution of multi-year ice (7-year old)
indicates that the perennial ice fraction has rapidly shrunk recently out of the East Siberian, Laptev, and
Kara seas to the high region of the Arctic within the last seven years and the Northeast Passage could
become open year-round in near future.

Key Words : the Arctic, Sea-ice, Sea-ice extent, First-year ice, Multi-year ice, Variation, AMSR-E,
Passive Microwave Sensor.
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Fig. 2. Surface water currents in the Arctic Ocean (based on AMAP, 1998).
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Fig. 3. Spatial distributions of sea-ice concentration in the Arctic Ocean captured on March 23 (left) and September 17

(right), 2008 by AMSR-E.
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Fig. 4. Seasonal variations of the monthly-averaged sea-ice
areas for the period from July 2002 to May 2009.
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Table 1. List of annual sea-ice minimum and maximum data and areas of calculated first-year ices

Date Min(km?} Date Max(km?) Date FYI Area(km?)
20020920 6027300 2003.03.18 15,709,000 2002.9 —2003.3 9,681,700
2003.09.16 6,118,125 2004.03.09 15015000 20039 - 2004.3 8,896 875
2004.09.03 6409500 2005.03.05 14,763 000 20049 —2005.3 8,353,500
200509.18 5,576,100 2006.03.12 14449 375 2005.9 — 20063 8873275
2006.09.13 6024375 2007.03.04 14619375 20069 — 2007.3 8,595,000
20070910 4,501,400 2008.03.09 15,201,000 20079 — 20083 10,699 600
2008.09.06 4,918,600 2009.03.05 15,086,000 2008.9 — 2009.3 10,167 400
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Fig. 10. Spatial distribution of multi-year ice according to the
number of years which have survived melt season for
the period 2002-2009.
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