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Fig. 1 Map of the Nares Strait (the red dotted box

showing the study area)
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Fig.2 Schematic diagram for obtaining sea ice motion data from Sentinel-1 images
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The red dotted lines are the outlines of the same ice floe in the successive images. The red dots show the position of geometric center. The ice floe speed is

calculated by measuring the distance (the yellow arrow) between two red dots
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Fig. 3 Ice regimes in the northern Nares Strait region on differ-

ent days
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Fig. 4 Daily multi-year ice concentration from September 22, 2016 to May 8, 2017
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005 ) 029 038 039 042

.o

054 : 072 111 115 117

&5 10 AN3d i P9 AR Wi kA6 8 By 77 vk Lk
Fig. 5 Trajectories of 10 ice floes drifting through the north Nares Strait
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Fig. 6 The trajectory of No. 62 ice floe
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The numbers indicating the date corresponding to the position of the ice

floe (in January 2017)
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Table 1 Daily speed of No. 62 ice floe and corresponding wind

speed, current speed and sea ice concentration
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Table 2 Coefficients of multiple linear regression of ice floe

speed and wind speed, current speed, and sea ice concentration
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Fig. 7 Scatter plots of wind speed, current speed and ice floe speed
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Fig. 8 Scatter plots of wind speed, current speed and ice floe speed in different sea ice concentration ranges
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Study on the sea ice motion and its influence factors in the
northern Nares Strait, Arctic in 2016—2017

Wang Zihan', Liu Tingting', Xu Suqing?, Wang Miaojiang

(1. Chinese Antarctic Center of Surveying and Mapping, Wuhan University, Wuhan 430079, China; 2. Key Laboratory of Global Change
and Marine-Atmospheric Chemistry, Ministry of Natural Resources, Xiamen 361005, China)

Abstract: The Nares Strait, located between Ellesmere Island, Canada and Greenland, is one of the important chan-

nels for the export of Arctic sea ice. The surface fresh water brought by the melting of these sea ice has a vital im-

pact on the formation of deep water in the Baffin Bay and the Labrador Sea. However, due to its relatively narrow

structure, there is no detailed study on the sea ice motion in this area. In this study, the daily Sentinel-1 images were
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used to extract the information of sea ice motion in the northern region of Nares Strait from September 2016 to Au-
gust 2017, to show the motion process of ice floes in the strait, and to analyze the characteristics and influencing
factors of ice floe motion combined with wind speed, current speed and other data. The results show that wind and
current jointly dominate the motion of sea ice, with the correlation coefficients are 0.767 and 0.709, respectively.
The multiple linear regression model established by wind speed, current speed and sea ice concentration with ice
speed also has the complex determination coefficient reaching 0.727. Further analysis shows that both wind and sea
current have relatively less influence on sea ice speed when their speed is relatively stable. The results of this study
on the influence of wind and ocean currents on the process of sea ice motion can provide references for the study of

ocean-atmospheric dynamics models.

Key words: Nares Strait; sea ice motion; Sentinel-1; wind; ocean current
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