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Calculation and analysis of the navigational window of the Arctic
Northeast Passage

LIU Yanhua', HE Yawen*”", FENG Duxian®, LI Yongheng'
(1. College of Oceanography and Spatial Information, China University of Petroleum (East China), Qingdao, 266580, China; 2. Qingdao Zhongke Landi
Information Technology Co., LTD, Qingdao 266555, China)

Abstract: This paper used the sea ice concentration data set released by the National Snow and Ice Data Center
to conduct spatiotemporal analysis of sea ice concentration data in the Arctic region from 1979 to 2022; An
improved navigation window algorithm based on Dijkstra shortest path algorithm was proposed. The navigation
window of the Northeast Passage was calculated, and the navigation channel and period were determined. The
key areas affecting the navigability of the Northeast Passage are further analyzed. The results show that: the
annual average sea ice concentration in the Arctic region decreased by about 0.18% per year. There were 25 years
of navigable windows during 1979—2022. The average start period of navigable windows was late July to early
August, and the end period of navigable windows was early and middle October. The cycle of navigable windows
changed largely. The key area affecting the navigation period of the Northeast Passage is the middle section.

Key words: Arctic sea ice; Northeast Passage; Dijkstra's algorithm; navigational window



