
Proposals for the Development of the Digital Navigation 

Aid System of the Northern Sea Route



North Sea Route (NSR) Transit Voyages increasing
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1. Introduction

The importance of the Northern Sea Route and its risks
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1. Increasing interest to the Northern Sea route

① Decreases in Arctic sea ice and ② Advances in Icebreaking brings increasing 
interest to the Northern Sea route

① Decrease in Arctic sea ice

Arctic sea ice extent decreases 51%
Compared to 1980 as of 2020

Araon, ROK LeMeur, Canada

HMS Edinburgh, UK LNG Icebreaker ship

Arktika class, Russia Polarstern-II, Germany 

② Advances in Icebreaking
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2. Advantage - ① Shortened Trade Route)

① Traditional Route (Busan, ROK-Notredame, France) ② Northern Sea Route (Northeast Passage)

①Via Suez : 10,744NM 

②Via Cape of good hope : 14,084NM

③Northeast Passage (NEP) : 
7,667NM 

Northeast Passage(NEP) can reduce the distance by 29% 

compared to ①, 46% compared to ②
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2. Advantage- ② Maritime Security)

Hijacked Fired uponBoarded Attempted Attack

② Yemen Houthi Rebel activities 
: Sinking of MV Rubymar(2024)

IMB Piracy & Armed Robbery Map 2023

① Numerous Pirate activities in the    
Malacca and Singapore Straits

Increasing Pirate activities
in West Africa

출저 : icc-ccs.org/piracy-reporting-centry

Increasing draught
frequencies in panama
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2. Advantage-  Rich Natural Resources)

Assessment Probability of 

Recoverable Resources
Undiscovered Oil Undiscovered Gas

Standard : 50M Barrels of Oil

The Arctic has estimated 90 B barrels of Oil, 44 B barrels of Gas reserves, 

with over 84% located offshore(USGS), leading to extensive maritime exploration

출처 : USGS Circum Arctic Resource Appraisal Estimates of Undiscoved Oil and Gas North of the Arctic Circle
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3. NSR transits increasing

Sources : Centre for High North Logistics (https://arctic-lio.com/category/statistics/)

4

34

46

31

53

18 19

27 27

37

64

86

0

10

20

30

40

50

60

70

80

90

100

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

NSR TRANSIT INCREASING

NSR Transit

3111 3876 3930 3982
5392

7479

10535

20180

31530
32980

34850 34034

0

5000

10000

15000

20000

25000

30000

35000

40000

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Total Cargo Volume 2011~2022

Total Cargo Volume(thousand)

1. Introduction26-8

https://arctic-lio/


3. NSR transits increasing
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4. The Risks of voyaging NSR

1. Introduction

 Constantly shifting ice cover 

and floes

 Lack of depth and navigation data

 Satellite Communication 

equipment (EPIRB) Blind Spot

 Inability to access real-time 

information on nearby ports
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5. NSR maritime accidents 2000-2020

Sources : Application of the IMO taxonomy on casualty investigation: Analysis of 20 years of marine accidents along the North-East Passage
(https://hal.science/hal-04483233/document)

Accidents in Arctic sea

Machinery damage/failure Wreck/standing

Climate Hull damage

Fire/explosion Collision

Contact Unknown
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6. IMO’s POLAR CODE

Since 2017, the Polar Code has been in effect, enhancing safety and environmental protection for ships 

operating in polar waters, including requirements for equipment, structural integrity, and crew

IMO Polar Code Polar Operational Limit Assessment 
Risk Indexing System (POLARIS)
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7. IMO’s E-Navigation Strategy Implementation Plan

IMO intends to enhance safety of life at sea, maritime security and protection of the 

marine environment, as well as having global remit
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8. Maritime Accident Cases

’21 21 Russian cargo ship run 
aground on icebergs

’19 cargo ship loses 
containers due to storm

’18 Research vessel run aground 
and oil leakage

Accidents keep occurring due to Lack of Shared Information and Information Sharing Capability

Constantly shifting ice cover and floes

Lack of depth and navigation data

Satellite Communication equipment (EPIRB) Blind Spot

Inability to access real-time information on nearby ports
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2. Problem analysis 

Lack of information



1. Limitations in gathering Ice Data

IceSAT-II(NASA) Ice thickness info : 25km 

grid, 24hour update, No drift Ice data

Barentswatch(Norway) App Ice info 

: 20km Grid, 6hour update, No drift Ice data

`
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2. Limitations in gathering Sea depth Information

 400m resolution

Limited depth information, low resolution, infrequent updates, and a lack of consistency make it 

unsuitable for use as navigational data

 Limited Data  Infrequent updates  Inconsistent 
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3. Challenges in obtaining Satellite/Infrastructure information

SATCOM(INMARSAT)

Service Coverage

Blind Spot : Latitude 

Exceeding 75 degrees

Unable to request rescue using satellite 

communication

Unable to obtain information on 

the availability of refuge ports

Refuge Port
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3. Solution

Technical advancement of e-navigation



1. E-navigation. Global mapping and information sharing system

Integration of ice data from satelite

and on-site radar geo file data

Integrate and display Data on reefs and hazards

detected by ships and sensors.

Radar Mobile Mapping System

Ice data from satelite
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Integration of ASBM and GMDSS 

with e-navigation systems

Port management information system 

on e-navigation

2. E-navigation. Integration with new technologies and information
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3. Importance of Continuous Updates in E-Navigation [MSC.1-Circ.1595]





MSC.1 / Circ.1595

E-navigation Strategy Implementation Plan (SIP)
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4. Proposal for Specific Maritime Services (using the template in appendix 1)

User needs & Information to be provided

Crowd Sourcing of 

Ice Information

Display data that combines Arctic sea ice data 

measured by satellites with drifting ice data 

collected through radar mobile mapping by 

vessels navigating in the field

Hazard zone
Features for sharing and displaying the locations 

of reefs, shallow waters, and hazardous materials

Distress Signal 

Relay

Integration with ASBM, GMDSS system and e-

navigation for distress signal relay and display 

functions within the e-navigation framework

Real time Pilotage, 

port information

A real-time information provision system for port 

availability and pilotage support times

Meteorological 

Information

Service to facilitate the efficient, uniform, 

streamlining of information.

RESOLUTION MSC.467(101) (adopted on 14 June 2019)

GUIDANCE ON THE DEFINITION AND HARMONIZATION OF THE FORMAT AND 

STRUCTURE OF MARITIME SERVICES IN THE CONTEXT OF E-NAVIGATION
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5. Providing Data in Alignment with the S-100 Framework
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4. Conclusion
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Conclusion

Position

Colar : Safety

AIS

NSR

GPS LAT : 00‘00’’000
LOG : 00'00''000

SOG : 00kts
COG : 000.0
HDG : 000.0

Arctic E-navigation

risk IMO Mission

Safety

Opportunity

E-navigation
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Thank you for Your Attention


