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Fig. 1 Antarctic Ice Sheet (a); Greenland Ice Sheet, Svalbard Islands and Iceland in the Arctic (b) [ The stations established by
China (Great Wall Station, Zhongshan Station, Kunlun Station, Taishan Station, Ross Sea New Station and Yellow River Station )
and some study regions or glacier locations mentioned in this paper (Wilkes Basin, Princess Elizabeth Land, Amery ice shelf,
Prydz Bay, Totten Glacier, Jakobshavn Glacier, Vatnajokull ice cap) are marked in the figure. Dome A, very close to Kunlun
Station, Austre Lovénbreen Glacier and Pedersenbreen Glacier almost next to Yellow River Station, are not marked |
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Table 1 Key dynamic processes of ice sheet, relevant variables in the model and main observational approaches
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Fig. 2 Schematic diagram of key dynamic process of ice

sheet (The topography in this diagram is more suitable for
West Antarctic Ice Sheet than most region in East
Antarctic and Greenland Ice Sheet)
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Fig. 3 Flow chart of numerical simulation of ice sheet model
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Progress in numerical simulation of polar ice sheets in China
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Abstract: Numerical simulation of ice sheets is a method to understand the physical mechanism of ice flow
movement, diagnose and predict its evolution by constructing and solving the dynamic equations of ice flow
based on multi-source observation data. Numerical simulation has been widely used in the study of ice sheet
change. In this review, we briefly introduce the numerical simulation methods of polar ice sheets, summarize
the research progress of Chinese scholars in polar ice sheets numerical simulation in the last decade, and identify
the bottlenecks and key problems encountered in the field of ice sheet numerical simulation in China. We ex-
pound how to combine the advantageous areas of polar ice sheet scientific research in China, cooperate with
multi-source enhanced observation and numerical simulation, develop and improve the ice sheet model, enhance
the ice sheet simulation ability, and contribute to the quantitative estimation of polar ice sheets mass balance and
its impact on future sea level rise. By gradually developing the research ability of ice sheet model, it is expected
to make a breakthrough in the scientific understanding of key dynamic processes and mechanisms of ice sheets in
the future.

Key words: polar ice sheets; numerical simulation; model development; sphere coupling
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