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Projected Warming in the Arctic
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Polar Class 7

Polar Class 3 Type 1B

Northwest Passage: + 14 to 31 days before 4 ° C warming
Northern Sea Route: 101 to 118 days annually by 2050
Transpolar Route: +56% increase in accessibility by =2050
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Commercial ship traffic in the Northwest Passage (NWP)

from 2012 to 2019

Increase of 277.4%

of commercial ship traffic
within NWP

from 2012 (51,000 nm)
to 2019 (195,000 nm)

Commercial ship traffic through the Transpolar Route

from 2012 to 2019

Increase of 171.3%

of commercial ship traffic
within Transpolar Route
from 2012 (61,000 nm)
to 2019 (173,000 nm)

Commercial ship traffic in the Northern Sea Route

from 2012 to 2019

2012 2013 2014 2015 2016 2017 2018 2019

Increase of 114.4%

of commercial ship traffic
within NSR

from 2012 (3.2 million nm)
to 2019 (6.9 million nm)
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Arctic Shipping Routes
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Ships Over 300 GT (2013 vs. 2023)
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Ships Under 300 GT (2013 vs. 2023)
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All ship trips <300 GT in2013}— - ' All ship trips <300 GT ini2023;
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Changes in annual trips 2013 vs. 2023 (>300GT left <300GT right)

Change inyearly trips =-300 GT. I Change in yearly trips < 300 GT.
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Changes in annual trips >300GT 2013 vs. 2023 (left) and 2013 vs. 2024 (right)
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Animation of record low (2024) sea ice conditions in the
Northen Route of the Northwest Passage

Total Ice Concentration (NCT) for Jun 24, 2024 chart 30-year (1991-2020) Median NCT for same week Difference (chart - climatology)

Total Sea Ice Concentration (MCT) [%]
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Average Annual KM Sailed (2013-2024) in EEZ of Countries
in the Polar Code Area - ships > 300GT

Average Yearly KM Sailed - ships > 300GT
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Average Annual KM Sailed (2013-2024) in EEZ of Countries
in the Polar Code Area - ships > 300GT - by Vessel Type
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Yearly trips Ship traffic density by ship
per 50 km? types >300 GT in 2024
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Total unique vessels = increasing
Total kilometers travelled = increasing
Accident rate = decreasing (varies regionally)

Spatial Shipping Hot Spot Risk Areas

A

2012 to 9‘

Red/yellow = increase
Blues = decrease

UNITED
STATES

Mrctic
Oceapn

GREENLAND

Relative difference from North of 60 2012 to 2019 accident rate for all non-commercial vessels >300 GT

B --s0%

+0.01 to +20%

B 799t -60%

+20.1 to +40%

[ 59910 -40%
[ +401t0+60%

'
FINLAND

%

10 -39.9t0 20% 199t00% 77/ Nodatalaccidents o sess 1450 High Risk Clusters
T —
North of th Gamater
- +60.1 to +80% - >=+80.1% e 6(?([1 (ﬁeﬁ)eparallel e




Arctic Shipping Trends
Data Challenges

cleaned S-AIS tracklines in N62
for the year 2020 as an example.
B) S-AIS tracklines identified as
spoofing vessels

Yearly average (2013-2022) difference in
unique daily vessels between ASTD L1 and S-
AIS datasets per 0.5 x 0.5-degrees; grid cells
in red represent more UDV detected in the

ASTD L1 data, while grid cells in blue
represent more UDV detected in S-AIS

Average yearly (2013-2022) differences in unique daily vessels (UDVs)
per 0.5 x 0.5 degrees
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Nicol et al. 2025

Percentage (%) of unique daily vessels captured by S-AIS and
ASTD L1 North of the 62nd parallel from 2011 to 2022.
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Derived kilometres (km) sailed by S-AlS and ASTD L1 North
of the 62"d parallel from 2011 to 2022.
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