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Fig. 1. Bathymetry of Chukchi Sea and locations of Alaska ( 2b),
Coastal Polynyas. Also shown are the mooring site in
Bering Strait ( red dot marked A2) and Alaska Coastal
Current ( black arrows) °
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Fig.2. (‘a) Sea ice concentration of Alaska coastal area on April 12 2003; ('b) Distribution of open water and sea ice using threshold

method ( blue for open water red for sea ice and white for land)
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Fig.3. (a) Cumulative frequency of sea ice concentration between 0% —75% for January to April 2003—2011 ( black lines delimit
the location of each polynya; letters are polynya codes; white dash line is the 10% isoline) ; ('b) Time series of polynya area

in 2003 ( solid and dash line represent areas using and without using 10% isoline limiting condition respectively)
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Table 1. Classification of Alaska coastal polynyas
o 1(°W) 1(°N)
Peard Bay Polynya V. 155—159.3  70.8—72
( Peard )
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Fig. 4. Spatial distribution of Alaska coastal polynyas. (a) January 4 ( only south coastfacing polynya) ; (b) January 20 ( irregular
water area around the Bering Strait) ; (¢) January 24 2010 ( general pattern) ( d) February 1 ( only north coast-facing polyn—
ya) ; (e) April 10 ( flaw polynya) ; (f) April 17 ( polynya R and Q were connected)
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Fig. 6. Time series for polynya areas from 2003 to 2011( red lines represent annual mean polynya areas)
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Table 2. Index for polynya area and date 2006 .
/ / / /
(10° km*) (10° km®) (10’ km®) (10° km?)

2003 4 26 26 7.9 6.1 962

2004 1 26 47 12.1 9.3 1453

2005 3 23 28 5.9 3.9 721

2006 3 18 26 3.4 1.9 405

2007 2 8 35 8.7 5.3 1047

2008 3 25 17 4.2 3.3 504

2009 1 8 19 4.6 4.5 568

2010 1 1 22 7.2 7.4 845

2011 4 25 18 6.4 6.2 772

— 27 6.7 5.3 808
— 9 2.7 2.2 320
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. Fig. 7. Time series for polynya mean areas and median areas
from 2003 to 2011
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Fig. 8. Map of the wind field of Alaska coastal area (a) NCEP-DOE data set; (b) Interpolation data set ( red dots mark the nearest
grid point for each polynya)
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Fig. 10. Sea ice concentration and wind in Chukchi Sea Alaska coastal area. (a) Jan 1 2005; (b) Jan2 2005; (c¢) Jan4 2005;
(d) Jan 5 2005
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Table 3. Seaward directions of Alaska coastal polynyas (0
represent due north)

v T S R 0

/(°) 280 285 280 225 285
0. 4— 11 T (
‘ ); T ( )

0.6 ° Fig. 11. Correlation between area and seaward wind speed of po—
lynya T ( black solid line) ; Time series of Polynya T
from 2003 to 2011 ( red dash line)
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Fig. 12. Time series of area and seaward wind speed of polynya T in 2004. ( a) January and February; (b) March and April
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Fig. 14. Northward components of the current vector in the Bering Strait during January-April from 2003 to 2010( red line indicates av—
erage speed)
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VARIATIONS IN COASTAL POLYNYAS IN THE ALASKAN CHUKCHI
SEA AND MAJOR INFLUENCING FACTORS

. .12 R )
Liang Minyi Shi Jiuxin
(! College of Physical and Environmental Oceanography Ocean University of China Qingdao 266100 China;
2Key Laboratory of Physical Oceanography Ministry of Education Qingdao 266003  China)

Abstract

Advanced Microwave Scanning Radiometer-Earth Observing System ( AMSR-E) sea ice concentration data for
2003—2011 were used to investigate the area of coastal polynyas in the Alaskan Chukchi Sea. First a threshold
method was developed to identify each polynya according to its characteristics and the frequency of occurrence of
polynyas was used to determine the maximum range of polynyas in the study region. Next based on the information
extracted from the AMSR-E data temporal and spatial variations in the polynyas and major influencing factors
were studied. To eliminate the effect of the open sea on the identification of polynyas the analysis was limited to
the period between January and April when the Bering Strait is totally covered by sea ice. The results showed that
every winter five polynyas appear along the coast of the Alaskan Chukchi Sea running almost parallel to the coast—
line. In addition to these typical coastal polynyas in late March and April flaw polynyas tend to appear off landfast
ice in the vicinity of Barrow Point. Daily variations in polynya area occurred on a synoptic scale which is related to
wind direction. Seaward winds favored the formation of coastal polynyas but because northeasterly and northerly
winds prevail in the study area polynyas were sometimes closed or diminished in extent for a few weeks at a time.
Under the effect of northerly winds Pacific inflow had virtually no effect on the northern polynyas but had an impor—
tant influence on the spatial distribution of southern polynyas along Alaska coast.

Key words polynya sea ice concentration Chukchi Sea Alaska Arctic



