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The EnaCtment Of the Act on the Key Provisions and Expected Results
Promotion of Activities in the Polar Regions and the
Future of Korea's Polar Policy - Article 8

Support for

Article 10

Article 11

Promotion of

RSD. etc. Article 9 economic activities Installation and
’ : in the Arctic operation of
Fosterlng of infrastructure for
professionals activities in the
polar regions

Promotion of R&D related to the

c 0 onp - polar regions and O Promotion of economic
The world’s first law enacted to support activities in the industry-university-research ' o v activities in the Arctic T e
. . 2 . and joint R&D projects uman resource development for stablishment and operation o
Arctic and the Antarctic r : o capacity building for activities infrastructure to be used by
in the polar regions various entities
*Enacted in April 2021 and came into effect on October 14, 2021 '— . ?

Article 14

Article 12

The Significance of the Act on the Promotion of Polar Activities

Promotion of Article 13 Protection and :affety _
international . management o Article 15
cooperation Establishment and polar environments : _
Declaration of the government’s Preparation of a legal basis Reconciling “Master Plan for promotion operation of & polar durz?‘:m;nd
commitment to support for activities in the polar of research activities in Antarctica y ¥ region information .
activities in the polar regions regions (since 2009)" and “Master Plan for yetem
p 9 9 promotion of in the Arctic(since 2013)”
Contributing to Contributing to Statutor - . . .
scientific research scientific research Legal o ma:tery 0 Promotion PE&?&:%%%SE:Q&?&%EN Protgctlon oft the p}olard enwronmepts
i i i i i . . . . and prevention or and response to
and mterrnaglc;‘nal and mterrnzi?c:]nal basis plan system foreign countries and international Promotion of convenience and casEaIties and property drfamage Expand the scope of implementation
cooperatio cooperatio organizations effectiveness of using information related of polar region policies by promoting
to the polar regions by allowing such information public awareness of the
to be shared and utilized by various fields polar regions and related policies
Provides the direction when establishing Provides the legal basis for infrastructure Ensure balance when establishing policies
policies with a clear goal of contributing operation, R&D, international cooperation, with the formulation of a statutory plan
to the national economy and betterment human resource development, etc. that takes into consideration of the
of people’s lives for activities in the polar regions characteristics of the Arctic and Antarctic

Direction of Implementation

Act on Activities in the Antarctic Area and S Act on the Promotion of

the Protection of Antarctic Environment Polar Activities Plan for follow-up action to achieve legislative purpose

Regulation Promotion

Restrictions on and permission of activities in Antarctica Nature Systematic support for and promotion of activities in the

(incl. criminal provisions) Arctic and Antarctic
Domestic law reflecting the international law . Globalization of domestic policies
ignificance
A law enacted for domestic implementation 2 A law enacted to establish a domestic policy on the polar regions
of the Antarctic Treaty System and provide systematic support for activities in the polar regions
Establishment of a master plan Establishment of a system Creation of an ecosystem
for promoting activities in the for promoting activities in the for activities in the polar regions
Sustainable development of the polar regions, polar regions polar regions

Peaceful use and environmental protection of the Antarctic Objective environment protection, support for and systemic
promotion activities in the polar regions

@ Link with the existing Master Plan @ Establishment of a polar region @ Collaboration among a wide range
for Promotion of Activities in the information center of domestic institutions
. L . . . Antarctic (Article 6 of the Act) Establish a system enabling systematic Technical cooperation and information
A concept that includes activities Scope A concept that includes economic and non-economic Link the master plan with the existing plan to reflect the management and joint utilization of data on exchange beyond the conventional
in the Antarctic such as scientific research activities in both the Arctic and Antarctic characteristics unique to the Arctic and Antarctic polar regions industry-university-research and
® Link with various fields @ Establishment of a safety R gt R
Pursue scientific research, international management system - @ Joint Ut'lllzztlon Iof the :
. . . ) cooperation, economic activities, etc. with a single Establish a management system with infrastructure in the polar regions
_ A copcept that |nf:lud_e_s activities Relationship Act on ACtIVItIeS in th_e Ant:.arctlc Area and the policy goal from a streamlined approach guidelines on sa?‘ety management, Promote joint R&D projects
in the Antarctic such as scientific research Protection of Antarctic Environment accident reports, etc. based on industry-university-research

cooperation



Impacts of Thawing Permafrost

on Earth’s Environment

: Addressing the Appearance of Massive Sinkholes in the Arctic

Thawing Permafrost: Why It Matters _
Impacts of Thawing Permafrost on the

& & & © © o o o o o o o o o o 0 Arctic and its Ecosystem

Permafrost is any ground that remains below 0 °C for at least two consecutive years, on the land or under the ocean.

)

: T * = - .
Vo2 a il 01 Landslides and large sinkholes

Melting ice in permafrost changes the natural landscape.

Permafrost in the northern hemisphere Thawing permafrost increases Global warming accelerates . . H 3
accounts for 14.6% of the earth’s total land mass. greenhouse gas emissions permafrost thawing o Incopvenlences and risks to the lives of the native
2 Arctic people
Around 15% of the northern hemisphere or Accelerated permafrost thawing is The ground ice in permafrost is Indigenous people in the Arctic are severely affected by
11 % of the global surface is underlain by permafrost expected to double the current estimated melting rapidly, opening up massive sinkholes. sudden lake drainage and coastal erosion

level of carbon dioxide emissions

03 Increased damage to industrial infrastructure
Potential risks include destruction of pipelines and roads.

Strategy and Policy Suggestions for South Korea

)

Expanding sinkholes destroy habitats of wild animals, including reindeers. B <

o 4 Changes in wildlife habitats | M S

0 5 Permafrost Carbon Feedback Cycle
Global warming causes 40% loss of permafrost, increasing
greenhouse gas emissions in permafrost regions,
which ultimately accelerates global warming further.

Analyze the effect of thawing Provide full governmental support for research on the
permafrost through global scientific secured observation network in the Arctic Permafrost
collaboration and strategic partnership region to achieve excellent performance

06 Emergence of new pathogens

Global warming encourages the degradation of organic matter
by soil microorganisms.

07 Change in river and marine resources

River flow and chemical properties of water quality are

Strengthen diplomatic cooperation (e.g., use Establish a research system on permafrost and significantly affected.
international cooperation networks) to maintain the encourage researchers in related areas, since there is
observation network in the Arctic due to the sovereignty relatively scarce research on permafrost and a lack of
issues in the polar region experts in the nation




Current Status and Future Outlook on the
Technical Development of Vessels Operating in
Polar Waters Using Digital Twin Technology

Technology that digitizes objects, systems, etc., in the real world

About

. . ) and uses them in the twin models in a virtual environment // /4
D|g|ta| TW|n Tfachnol_ogy for acguiring and analyzing real-time data by Z//// Z “(‘ ) «
simulating a certain environment of the real world {//

TeChnOIOgy in a virtual space rather than the real-life environment
Development of
Necessary Technologies

by Korea

There has been active research on vessels operating in

Direction of Response

Gain global technological competitiveness in the
shipbuilding and shipping industries for the polar
regions and participate in the establishment of a

Utilization, of the
Technology in Shipbuilding and

Shipping Industries
P .
A o

’l Accelerated shrinking of sea ice due to
global warming

Development of Arctic shipping routes is expected to be
initiated earlier than scheduled for energy security and
economic development

*Forecasts that the sea ice in the Arctic Ocean will disappear by around 2050
(IPCC’s Sixth Assessment Report)

*First successful energy transportation in the Arctic during winter in Feb. 2021
(Yamal>>Far East Russia)

Changes in the conditions of the
shipbuilding and shipping industries
with the Fourth Industrial Revolution

Digital twin has become a new technological trend in the

shipbuilding and shipping industries through integration with the

core technologies of the Fourth Industrial Revolution*

*Core technologies of the Fourth Industrial Revolution

 artificial intelligence (Al), big data, Internet of Things (IoT), augmented reality (AR), etc.

Utilization by Other Countries

Norway, Germany, and the UK leading the efforts to develop digital twin vessels

Det Norske Veritas (DNV),
a ship classification society

Initiated an R&D project in 2017 to build digital twin ships to
improve ship operating efficiency, reduce costs, and promote safe navigation

Rolls-Royce (UK), Norwegian University of
Science and Technology, etc.

Entered into a partnership to develop
a digital twin platform based on open-source simulations

ocean waters, but there has been a lack of
technical development and platform establishment for

vessels operating in polar waters

* Need to develop technology to simulate vessel
operation in polar waters to predict the operating

performance and determine safe speed and
optimal sea routes

* Need to establish a voyage planning and develop C} Y
technologies to support safe navigation such as
AR-based ship navigation and remote control technologies

¢
2
N

AN

Utilization by Korea

Focus on developing digital twin vessels with the application of smart ship technology as well as loT,

5G communication, big data, and Al

P 2N

@ [in
(@) 8
=D

8 o

H Heavy Industries

Developed HINAS,
an advanced AR-based navigation
support system, and installed it
on bulk carriers of domestic
shipping companies

“Ho,
%,
N
Y

NAg,
B

BIG

Server

HOo®

S Heavy Industries

- Developed Intelimanship, a smart vessel solution,
to promote safe operation of ships

- Collects and transmits all information arising during

vessel operation in real time using its proprietary platform,

onBoard Integrated Gateway (BIG)

1 Capacity building of domestic
enterprises to enter the Arctic economic

Implementation of government-led
projects and creation of
a legal framework

Securing of fundamental technologies to
meet the technical regulations of
international organizations

Proactive development and
commercialization of technologies
through Public-private partnership

governance system for sustainable development and
economic utilization of the Arctic

Company D

Pursued development of
digital twin vessel prototypes until 2021 in
order to use them in responding to
vessel accidents and promoting efficient
vessel operation management




Establishment of a Communication
Network in the Arctic and
Its Implications

T

Need for Research Expected Results

In the era of the Fourth Industrial Revolution, we are able to communicate with one another while transcending time @\
and space thanks to advanced information and communication technology (ICT). t

In the Arctic, however, it is difficult to provide communication network services due to the constraints

created by extreme environmental conditions. Accordingly, the importance of developing a communication network
suitable for the natural environment of the Arctic Circle has been noted.

:Q:#\\‘ 2 € n

A A \-‘-:_— ’AMA‘

01 02

Improvement of quality of Preservation of the cultures and Promaotion of research on the
life in the Arctic languages of the polar regions based on transmission and
indigenous peoples of the Arctic analysis of large amounts of data

(‘ )‘

Positive impacts across society, incl. Preservation and sharing of the cultures, Conduct research on the polar regions by
enhanced economic growth, improved quality languages and identities of the indigenous allowing real-time monitoring of the Arctic
of education, and telemedicine peoples to minimize distortions thereof environment and the effects of climate change

Establishment Evaluation

-The communication technology applied in the Arctic can be divided into -The Arctic is the polar region with a natural environment and
aboveground and submarine fiber optic cables and wireless and satellite demographics differing from other regions on Earth, resulting in
communication technology difficulties and technical barriers to building infrastructure
Anetwork is being set up with the installation of submarine fiber optic - Despite the high demand for digital infrastructure, it is still not easy to
cables and low Earth orbit (LEO) satellites receive digital services in the Arctic

- Fiber optic cables and LEO satellites each have their own strengths but
there are also differences

-LEO satellites are deemed to have a competitive advantage in that they
can provide communication services to areas with low population density
and to vessels at sea and aircraft

Direction of Response Measures

Korea needs to take an active part in the Arctic projects with its advanced ICT technologies

-Recently, Korea is conducting a research project* to develop and commercialize cutting-edge technologies
(robotics, communication, and data processing technologies) that can be employed in extremely cold regions

-With the development of such technologies, Korea is expected to be able to enter the communication
network sector of the Arctic in the long run
d -~

Communication Network Projects in the Arctic

* The R&D Project on Collaborative Movement System Technology for Developing and Exploring Extremely Cold Regions
(2021-2025, total budget: KRW 27.1 billion)

I iy
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ARCTIC CONNECT ~ MURMANSK-VLADIVOSTOK SUBMARINE
FIBER OPTIC CABLE INSTALLATION
- Aproject that will lay submarine fiber optic cables stretching

« Expected to provide communication services to the residents for 12,500 km to build an Internet networkiin the Arct?c L
o i A 2] e Eer e connect the western regions and the Far East of Russia

Korea needs to enhance cooperation with the members of the Arctic Council* T

« A project to build 13,800-km-long submarine communication
line traversing the Arctic Sea to connect Asia and Europe

-The United States, Canada, and other developed

countries suggested that Korea provides assistance with its advanced IT.
-This proposal should be strategically leveraged to participate in a greater scope of projects in the Arctic
. Expected to contribute significantly to developing the Arctic * Korea obtained the observer status in the Arctic Council in 2013
sea routes and to energy development

ARCTIC SATELLITE BROADBAND
MISSION OF NORWAY

« A project to provide mobile broadband communication
network services for the Internet and telecommunication
in the Arctic

- Set to launch satellite broadband for civilian and military
purposes to'local residents and scientists

CLARENVILLE-IQALUIT FIBER OPTIC CABLE
INSTALLATION

+ A 2,000-km fiber optic cable project to connect Clarenville and

Igaluit in Canada

- Plans to expand the communication network to replace the

existing Internet service which is slow and unstable
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