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Fig. 1 Operational periods of each kind of buoys used in this study
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Triangular scatters buoys deployed during the T-ICE cruise; circular scatters denote buoys deployed during the CHINARE-2018; solid lines represent the data

collected from the IABP datebase; dashed lines indicate the data collected from the Meereisportal database
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a. The central western Arctic Ocean; b. the Beaufort-Chukchi Sea; c. the central eastern Arctic Ocean; d. the Fram Strait; e. the Greenland Sea; the black dots,
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red dots, red triangles, and black triangles show the initial deployment positions of IABP, Meereispotal, CHINARE, and T-ICE buoys, respectively
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Fig. 3 Anomaly of SLP and average wind vectors in the Arctic from autumn 2018 to summer 2019 (black arrow)
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Fig. 4 Averaged wind speed (a) and its anomaly (b) at buoy positions in each defined region
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Monthly amplitudes (PHA) after Fourier transformation of normalized ice speed at the positive-phase semidiurnal frequency from

September 2018 to August 2019
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Analysis of spatiotemporal changes in Arctic sea ice motion characteristics

in 2018—2019 using ice-based buoy data

Li Jingyue]’z, Lei Ruibo®, LiNa?, Chang Xiaomin'

(1. College of Water Resources Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China; 2. Key Laboratory for
Polar Science, Ministry of Natural Resources, Polar Research Institute of China, Shanghai 200136, China)

Abstract: Sea ice motion is an important factor affecting Arctic sea ice advection and spatial redistribution of mass

balance. Based on the data collected by 66 ice-based drifting buoys deployed in the Arctic Ocean from September

2018 to August 2019, combined with atmospheric reanalysis data and passive microwave sea ice concentration
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product, we calculated the sea ice drifting speed, the ice-wind speed ratio and the inertial intensity of sea ice mo-
tion, so as to characterize the temporal and spatial changes of Arctic sea ice kinematic parameters over a full ice
season, and analyse the correlation between ice-wind speed ratio and sea ice concentration. Seasonally, the sea ice
drift speed in the Beaufort-Chukchi Sea, the central eastern Arctic Ocean and the central western Arctic Ocean
showed a decreasing trend in autumn and winter and an increasing trend in spring and summer. Spatially, the Green-
land Sea ((0.32 = 0.06) m/s) had the highest sea ice drift speed, followed by the Fram Strait ((0.17 + 0.07) m/s), and
those in the Beaufort-Chukchi Sea ((0.14 = 0.05) m/s), the central eastern Arctic Ocean ((0.09 £ 0.02) m/s) and the
central western Arctic Ocean ((0.07 + 0.03) m/s) were relatively low. On the monthly scale, the ice-wind speed ra-
tio was mainly dominated by sea ice drift speed. The ice-wind speed ratio in the Fram Strait and the Greenland Sea
was relatively larger, due to the strong ocean surface current. While the ice-wind speed ratio in the central western
Arctic Ocean, the central eastern Arctic Ocean, and the Beaufort-Chukchi Sea was relative low and tended to be dis-
tributed between 0—0.02 with the increase in sea ice concentration. The monthly averaged IMI for all buoys was
0.158 + 0.144, and the response of ice to wind and the inertial signal of ice motion gradually weakened during the
autumn-winter transition and started to strengthen again in spring and summer. Therefore, both of the above para-

meters can be used as important indicators to indicate the consolidation of ice field.

Key words: Arctic Ocean; sea ice motion; sea ice concentration; wind; spatiotemporal variation
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