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Fig.1. Overview of the Northwest Passage
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Table 1. Navigation risk assessment criteria for the Northwest Passage
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Fig.2. Network map of risk factors for navigation of the Northwest Passage
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Abstract

Melting of Arctic sea ice makes navigation of the Arctic Northwest Route (ANR) possible, and it is
necessary to determine the navigable window of the ANR. Focusing on the ice conditions and the complex
navigation environment of the ANR, a navigation risk assessment model was constructed based on system
dynamics, and the process risk assessment method in the temporal dimension was proposed for determining
the navigable window for shipping on the ANR. Six routes were established as simulation scenarios, and in
combination with objective data of monthly average changes in wind, fog, waves, and sea ice during
2015-2021, the navigability risk for shipping on the ANR was simulated. Results showed that the navigable
window of the ANR is from late August to early September; and that the optimal route is via Amundsen
Bay—Prince of Wales Strait—-Barrow Strait—Baffin Bay and Amundsen Bay—Victoria Strait—Peel Strait—Baffin
Bay. The navigability risk for shipping on the two routes is relatively low. Overall, the ANR generally has a
relatively high level of navigability.
Keywords Arctic, Northwest Passage, risk assessment, ship navigation, navigable window period, system

dynamics



