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Fig. 1 Geography and place names of the Bering Sea
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Table 1 The average values and trends of sea ice area in Bering Sea from January to May, and in November and
December during the period of 1980—2000, 1990—2010, 2000—2020 and 2010—2020
A 1980—2000 4 1990—2010 4% 2000—2020 4F- 2010—20204F
)
FHE . FHE k] FH{E B FEME PRz
11 41.243 0.498 42.059 0. 047 36. 980 —1.093* 32.055 —2.598%*
21 50. 253 0. 465 52.581 -0. 109 46. 230 -0.796 43.314 —3.556*
3H 53. 608 0.123 54. 484 0. 040 48. 874 —-0. 665 47.180 -4.610*
4] 45.099 0. 068 45.948 0.410 40. 547 -1.031 36. 780 =5.206*
5H 18. 067 -0. 091 17.099 0. 092 13.672 -0. 504 11.730 —2.294%
11H 3.770 -0.118 2.938 -0.073 2. 009 -0.119 1.368 -0.213
12H 21.526 0.221 20. 498 -0. 490 14. 345 —-0.543 11.535 -1.291
e HURIERN 95% BG R
Note: * represents meeting the 95% confidence test.
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Fig. 2 Schematic diagram of the sea ice edge in Bering Sea on March 20, 2011, 2012, 2018 and 2020
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Fig. 3 The standardization time series of the maximum sea ice area (a) in the Bering Sea and its first three Intrinsic Mode
Function (IMF1~IMF3), (b), (¢), (d) acquired by the Empirical Mode Decomposition approach. Panel (a) includes

the standardized cold pool area index (red line), the spring average sea surface temperature (blue dotted line)

and the bottom sea temperature ( gray dotted line) of the eastern shelf area of the Bering Sea as well
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Fig. 4 The first two spatial patterns of sea ice concentration
in March. The regions of interest is the Sea of Okhotsk and
Bering Sea. The EOF1 accounts for 0. 31 (a) of variance,

and the variance contribution of EOF2 is 0. 17 (b)
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EOF1 and EOF2 are 0. 43 (a) and 0. 19 (b), respectively
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Fig. 9 The first three spatial patterns [EOF1 (a), EOF2 (b) and EOF3 (c) ] of the winter (from December to February )
average sea level pressure. They explained the variances of 53. 6%, 19. 9%, and 13. 7%, respectively.
The region of interest is 50°~75° N, 140° E~220° W
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Fig. 10 schematic diagram of ice-air-sea coupling interaction in the Bering Sea and its impact on local climate and ecosystem
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The change and influence of sea ice over Bering Sea: a review

WANG Weibo'?, ZHANG Junpeng'?, JIA Cun'?, ZHANG Xiaobo’
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Abstract: The Bering Sea is a marginal sea of the Arctic Ocean, and its sea ice changes differ considerably from
other marginal seas. The sea ice area (SIA) in the Bering Sea has shrunk significantly over the last decade, af-
fecting regional hydrology, the atmosphere, and even the ecosystem, as well as the mid-latitude and our nation-
al climate systems. Lots of efforts have been conducted in the temporal and spatial characteristics of sea ice
based on satellite observation, simulation, diagnostic analyses, and so on. The recent changes in sea ice in the
Bering Sea are proposed, as well as the impact factors of sea ice changes. Simultaneously, the effects of Bering
Sea ice changes on hydrology, atmosphere, ecosystems, and the mid-latitude climate system are summarized.
According to a comprehensive review of current studies, the understanding of the mechanism of sea ice change
on an intraseasonal time scale is still insufficient due to the limitation of current study approaches and observation
data on seawater current, as well as a lack of systematic analysis to explore the causal relationship. It is also stat-
ed that more research on the impact of early sea ice on later sea ice, the drag effect of wind field on sea ice, the
time scale of the effect of warm advection on sea ice, and the time-scale evolution of sea ice change is required.

Key words: Bering Sea; sea ice change; impact factors; ecosystem response
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