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Safety of the Silk Road on Ice: Study on Navigation Risk Assessment
of the Arctic Waterway

FAN Kaiguo"?% WANG Miaojiang’, SHEN Yixuan', LIU Tingting*
(1. 32021 Troops, Beijing 100094, China; 2. College of Meteorology and Oceanography, National University of Defense Technology,
Changsha 410015, China; 3. Changzhou Xinbei Natural Resources and Planning Technical Support Center, Changzhou 213001, China;
4. China Antarctic Center of Surveying and Mapping, Wuhan University, Wuhan 430079, China)

Abstract: The rapid melting of Arctic sea ice because of global warming has made it possible that the Arctic shipping routes are fully
open. However, due to the influence of ice condition, weather and ocean, there exist great risks in navigation. Based on the Arctic sea ice
density from satellite remote sensing observation results, and other data such as wind speed, temperature, visibility and water depth, this
study established a navigation risk assessment system in the Arctic waterway for ships without ice—breaking ability using weight and risk
grade classification method. Then, this method is used to calculate the daily average navigation risk degree of the waterway. By comparing
the navigation routes of "Xuelong" in the Northwest Passage with navigation risk degree of the waterways, it is found that "Xuelong" sailed
along the low navigation risk degree route. The results show that it is feasible to use the navigation risk assessment system to calculate the
daily average navigation risk degree of the Arctic waterway, which can provide accurate navigation risk assessment information for polar
scientific research or navigation route selection, and is of great significance to actively promote the construction of the "Ice Silk Road".

Key words: sea ice density; satellite remote sensing; risk assessment; navigation risk degree



