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Fig. 1 Mean winter sea ice concentration in the Bering Sea
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Fig.2 Spatial distribution of the long-term trend of sea

ice concentration in the Bering Sea during 1960—2020
(red X is the grid point that do not pass the
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Fig.3 Winter sea ice extent and trends in the Bering Sea during 1960—2020 (straight line indicates linear trend)
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Fig. 4 Sliding #-test of winter sea ice extent in the Bering Sea during 1960—2020
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Fig. 5 Differences of winter sea ice concentration in the Bering Sea between 1976 and 1979, as well as 2012 and 2018
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Fig. 6 Sea level pressure field, wind vector field and difference field between 1976 and 1979, 2012 and 2018
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Fig. 8 The surface air temperature difference field between 1976 and 1979 (a), 2012 and 2018 (b), Q1 and Q2 (c), Q3 and Q4 (d) periods

(the latter minus the former)

SAT/C

SAT 4 120
—%’@‘OJGEE] ,u"'-._

i 100

[\ 1 80 é

f\_\/\‘ | 60 ;E,

; =

140 &

7
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

G

9 1960-2020 4F [ A Vg 2% 2 1 K3 161 R 30 1l 1 < vk

Fig. 9 Winter sea ice extent and near surface air temperature in the Bering Sea, 1960—-2020
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Variations in winter sea ice extent and its responses to
atmospheric forcing in the Bering Sea

Yuan Quan"?, Zhang Fanyi*?®, Lei Ruibo?, Zhang Guosheng'

(1. School of Marine Sciences, Nanjing University of Information Science & Technology, Nanjing 210044, China; 2. Key Laboratory for Po-
lar Science, Polar Research Institute of China, Ministry of Natural Resources, Shanghai 200136, China; 3. Chinese Antarctic Center of Sur-
veying and Mapping, Wuhan University, Wuhan 430079, China)

Abstract: The Bering Sea is one of the most obvious areas with reduced winter sea ice in Arctic region. The season-
al and long-term variations of sea ice in this region are closely related to the local climate, hydrological environ-
ment and ecosystem, as well as to Chinese weather and climate. In order to identify the long-term variation of
winter sea ice in this region, the trend and spatial difference of sea ice extent in Bering Sea from 1960 to 2020 were
analyzed by using the sliding #-test and linear regression analysis method based on Hadley Center data, and the ef-
fects of atmospheric forcing, such as general circulation, on sea ice change were analyzed. The results showed that
the winter sea ice extent of the Bering Sea decreased significantly from 1960 to 2020, and there were significant ab-
rupt changes in the 1970s and around 2000. During these processes, the Aleutian low pressure center and low pres-
sure were strengthened, the core position shifted to the west of Bering Sea and the corresponding wind field distribu-
tion changes. Such process has a nearly 20-year cycle of oscillation. At the same time, the phase change of the Pa-
cific Decadal Oscillation can regulate the meridional wind by changing the sea level pressure, and alter the thermal
advection into the Bering Sea, thus affecting the winter sea ice extent. Therefore, winter sea ice in the Bering Sea is
mainly controlled both by the Aleutian low pressure system and the North Pacific decadal oscillation, as well as the

gerneral climate warming.

Key words: sea ice extent; Bering Sea; variation trend; Pacific decadal oscillation; Aleutian low pressure
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