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Fig.1 Route map of the Arctic Northeast Passage
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Tab.1l Latitude divisions of the Arctic Northeast Passage
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Tab.2 Detailed information of the two sea ice concentration datasets
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page.htm
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Fig.2 Schematic map of navigability in the Arctic Northeast
Passage
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Fig.6 Weight distribution map of critical navigation zones in the Arctic Northeast Passage
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Study on the changes of Arctic sea ice area and the navigability of the Arctic
Northeast Passage

JIANG Pan', GAN Binrui'*®, YANG Shengfa™**
(1. Key Laboratory of Hydraulic and Waterway Engineering of the Ministry of Education, Chongqing Jiaotong University, Chongqing 400074, China;
2. Hehai College of Chongqing Jiaotong University, Chongqing 400074, China; 3. Chongqing Jiaotong University National Inland Waterway Regulation
Engineering Technology Research Center, Chongqing 400074, China)

Abstract: To study the changes in sea ice conditions and navigability of the Arctic Northeast Passage, based on
the daily Arctic sea ice concentration from the AMSR-E/AMSR2 (OUC2) and FY-3D/MWRI (OUC3) data, we
investigate sea ice area variability and the navigability of the Northeast Passage (NEP) from 2003 to 2023 using
the eye interpretation and weighting analysis methods. The results show that: Both datasets show consistency in
seasonal sea ice variations and key navigable regions, and the OUC2 data with a higher spatial resolution presents
a broader sea ice area and yields higher navigable days compared to the OUC3 data. The Arctic sea ice area
changes follow a clear seasonal cycle, decreasing by approximately 70% from April to September and increasing
by about 95% from October to next March, primarily driven by solar radiation and the associated air temperature
and sea surface temperature changes. The key regions affecting the navigability of the NEP are Vilkitsky Strait,
Severnaya Zemlya Islands, New Siberian Islands, and the East Siberian Sea. The navigable days of the NEP in
both datasets have a fluctuating upward trend before 2020, but significantly decrease between 2021 and 2023
(OUC2: from 105 days to 37 days; OUC3: from 104 days to 29 days), primarily due to changes in atmospheric
circulation leading to the accumulation of sea ice in the Laptev Sea and East Siberian Sea, which blocks the
passage and reduces navigable days.
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