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Fig. 1 Time series of Arctic and Antarctic sea ice extent anomaly from 1979 to 2019 compared with the climatology from 1981 to 2010
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The data is from National Snow and Ice Data Center. Thin lines represent monthly average sea ice extent anomalies and thick lines represent the 12-year run-

ning mean of sea ice extent anomalies. This figure is modified based on reference [22]
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Fig. 2 The trend of Antarctic sea ice concentration from 1979 to 2014 (this figure is cited from Fig. 4 in reference [29] )
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Table 2 Available Antarctic sea ice thickness remote sensing data
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A review on Antarctic sea ice change and its climate effects
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Li Xuewei*?, Min Chao'?, LiulJ iping4

(1. School of Atmospheric Sciences and Ministry of Education Key Laboratory of Tropical Atmosphere-Ocean System, Sun Yat-sen Uni-
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3. Ministry of Natural Resources Key Laboratory for Polar Science, Polar Research Institute of China, Shanghai 200136, China; 4. State
Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics, Institute of Atmospheric Physics,
Chinese Academy of Sciences, Beijing 100029, China)

Abstract: Antarctic sea ice plays an important role in the global climate system. In contrast to the rapid decrease in
Arctic sea ice extent, Antarctic sea ice extent exhibits a gradually increasing trend before 2014, followed by an ab-
rupt decline in the last four decades. A single large-scale atmospheric circulation cannot fully explain the long-term
trend of Antarctic sea ice, and the coupling influence of ocean-atmosphere interactions has not been sufficiently in-
vestigated. Limited by the capabilities of remote sensing and numerical simulation, the Antarctic sea ice thickness
and volume variations in the context of global change cannot be quantified precisely with currently available sea ice
thickness and volume data. Moreover, the climate effects of Antarctic sea ice change require further investigation.
Hence it is strongly urgent to develop a long-term and reliable Antarctic sea ice thickness data set to quantify the
Antarctic sea ice volume change. Meanwhile, the influences of multi-climate modes and ocean-atmosphere coup-

ling system on the Antarctic sea ice changes should be considered comprehensively.

Key words: Antarctic; sea ice extent; sea ice thickness; climate effects
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