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1, Program
North Pacific Arctic Research Community 2016 Meeting in Sapporo
~ Sustainable use of the Arctic ~

Program

Date : July 5th 2016, 10:00~16:20
Venue : Hokkaido University Centennial Hall
(Kita-ku, Kita-8jo, Nishi-6chome, Sapporo, Japan)

Organized by North Pacific Arctic Research Community (NPARC)
Secretariat : Korea Maritime Institute (KMI)
Hosted by Cold Region Port and Harbor Engineering Research Center (CPC)

Under the joint auspices of
The Arctic Research Center of Hokkaido University (ARC)
The Overseas Coastal Area Development Institute of Japan (OCDI)

and Hokkaido International Exchange and Cooperation Center (HIECC)
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Opening Ceremony

10:00-10:10

10:10-10:20
10:20-10:35

Sessions
10:35-11:20

11:20-11:30

11:30-12:30

12:30-13:30

13:30-14:30

Opening address by Hiroshi Saeki (Chairperson of the CPC) and Sung
Gwi Kim (President of KMI)

Introductions of participants by Noriaki Kawai(Director General of the CPC)
Photo session

Keynote Speeches (Chair : Ryuichi Kuwajima, OCDI)

Keynote-1: KIM, Jong-Deog(Justin) (KMI)
“Recent Korea’s Arctic Initiatives”

Keynote-2: Yasushi Fukamachi (The Arctic Research Center of Hokkaido
University(ARC))
“Arctic Research Center of Hokkaido University and Japanese
Arctic Research”

Keynote-3: YANG Jian (Shanghai Institutes for International Studies (SIIS))
“The Asian Countries and the Arctic Future”

Tea break

Session-2: China’'s Activities on Arctic Research

Chair: Natsuhiko Otsuka (CPC, ARC)

(1) Xu Hua(China Waterborne Transport Research Institute WTI)
“Study on the competitiveness of icebreaker tariffs of the NSR”

(2) Zhang Yao(Shanghai Institutes for International Studies SIIS)
“Opportunity and Prospect of Trilateral Arctic Cooperation between
China, Japan and Korea”

(3) Cheng Baozhi (Shanghai Institutes for International Studies SIIS)
“Recent Development on China’s Policy towards Arctic

Governance”

Lunch

Session-3: Korean Activities on Arctic Research

Chair : Sung Jin Kim(SNU)

(1) Wooik Choi and Seungdo Ra(Institute of Russian Studies(IRS), Hankuk
University of Foreign Studies(HUFS))
“IRS Arctic Research: Scopes and Perspectives”

(2) Kang, KukJin (Korea Research Institute of Ships and Ocean
Engineering(KRISO))
“Recent Research Status of KRISO Ice Tank”



14:30-14:45

14:45-15:30

15:30-15:45

15:45-16:15

16:15-16:20

(3) Hyun-Soo Kim(Inha Technical College(ITC))
“Brief Introduction of ice engineering R&D work regarding Floating
structure in Korea touched by Inha Technical College”

(4) Jihoon Jeong (Korea Polar Research Institute(KOPRI))

“Korea's Scientific Activities in the Arctic”

Tea break

Session 4 : Sustainable Use of the Arctic
Chair: Natsuhiko Otsuka (CPC, ARC)
(1) Eiji Sakai (the Ocean Policy Research Institute of Sasakawa Peace
Foundation, OPRI),
"Emission from Arctic Shipping Activities”
(2) Koh Izumiyama (former group head at NMRI)
"Oil Spill Problems in Ice Covered Waters”
(3) Natsuhiko Otsuka (CPC, ARC)
"Sustainable Use of the Northern Sea Route, Research by ArCS”

Tea break

Wrap-up Session
Chair : KIM,Jong-Deog(Justin) (KMI)
(1) Wrap-up comments on the sessions

(2) Discussion on “Suggestions for the Future NPARC”

Closing Remarks
by Ryuichi Kuwajima (OCDI)
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3, Opening Address
Hiroshi Saeki (Chairperson of the CPC)

Distinguished participants from honorable research institute of China
and South Korea, and also from Japan, ladies and gentlemen, good
morning. | am Hiroshi SAEKI, Chairperson of the Cold Region Port and
Harbor Engineering Research Center, CPC. It is our great honor to host
the 3rd “North Pacific Arctic Research Community Meeting” in Sapporo. |
would like to start my opening address by expressing my sincere gratitude
to “Korea Maritime Institute” KMI for its great help in organizing this
meeting. And it is our great honor to have many distinguished researchers
from China and Korea as well.

Our institute, the CPC was established in 1987 as an incorporated
association in Sapporo Japan. The objectives of CPC are to develop ports
and regional communities which are characterized by cold climate, snow,
ice, and icy sea. Our research activities include maritime transport,
planning and structural designing of port, disaster prevention in port, and
regional development as well. Our research results indicate that the Arctic
IS warming twice as fast as average rate of the rest of world. And the Arctic
sea ice is continuously decreasing especially in summer.

Given the importance of securing sea routes in emergencies and as
an Alternative sea route, and also when seen from a commercial point of
view such as procuring Arctic natural resources, and establishing a
shortened sea route between the east and the West, the Northern Sea Route

attracts world attention today.



As you may know, Hokkaido where we live is the northernmost
island of Japan facing two international straits that connect East Asia and
the North Pacific. And most of the Northern Sea Route transit voyages
have been used these two straits. Thus, Hokkaido region is giving a great
attention to this new shipping route in terms of being one of the base port
for Arctic shipping in Asia.

However, the world has only several years of experience in
commercial use of the Northern Sea Route. Regarding sustainable use of
the Northern Sea Route, we are facing many issues such as navigability and
safety, effective business model, maritime transport market condition,
environmental protection, social impact and so on.

| believe that the North Pacific Arctic Research Community will
advance the research on these emerging issues and strengthen our mutual
cooperation and friendship. Also I believe that we will have fruitful
sessions by exchanging many ideas and thoughts between distinguished
participants.

Lastly, | would like to conclude my speech by thanking Hokkaido
University Arctic Research Center(ARC), The Overseas Coastal area
Development Institute of Japan (OCDI), Hokkaido International Exchange
and Cooperation Center (HIECC) and KMI again, for their strong initiative

and support. Also let me give thanks to all of you. Thank you very much.



Sung Gwi Kim (President of KMI)

Good morning, everybody. I'm very glad to have this NPAC meeting
like this beautiful area via Hokkaido University Centennial Memory Hall.
In this building, as you know, when you can see the all, maybe, presidents
of this university. So it is university president is just now looking down
over us. | think that we can’t speak careless things in today's meeting.

I'd like to extend my warmest welcome to all who came to
participate in this 3rd seminar of North Pacific Arctic Research
Community, we call it NPARC, at the inauguration in Jeju, Korea, in 2014,
and it's second seminar in Shanghai, China in 2015. First of all, I'd like to
express my sincere gratitude to the local organizer, Cold Region Port and
Harbor Engineering Research Center, Arctic Research Center of Hokkaido
University, Overseas Coastal Area Development Institute of Japan, and
Hokkaido International Exchange and Cooperation Center to have our
seminar in this beautiful city Sapporo. There is a leading institute in arctic
initiative of Japan is located. My special thanks goes to Hiroshi Saeki, the
former president of this university, and also Dr. Natsuhiko Otsuka for their
wonderful contribution to our seminar.

In particular, this is our honor to have professor Sung Jin Kim of
Seoul National University, who was the former minister of maritime affairs
and fishery, and Mr. Yang Jian, the vice president of Shanghai Institute for
International Studies. In addition, I'd like to welcome our new partners,
many from Japan, including Slavic Russian Research Center of Hokkaido

University, Office of Japan Consortium for Arctic Environmental



Research, National Institute of Polar Research, and Civil Engineering
Research Institute for Cold Region, and Ocean Policy Research Institution
of Sasakawa Foundation.

| believe it is very crucial to make a long lasting collaboration among
academic obligations on newly arriving and sensitive Arctic issues for the
sustainable development in our region. Thus | hope the NPARC, NPARC is
a voluntary research community composed of research institutes and
university in the North Pacific, could provide information for working
together to better understand until resolving global agendas of the Arctic.

KMI as a secretariat of this initiative, provides already
representatives of NPARC partners to show experiences and research
information and discuss about future and support strongly. Asian countries,
especially Korea, China, Japan, share common interests and faced with
challenges in the Arctic issues.

Although we are not Arctic states, in Arctic states, many Arctic
issues may still have direct and indirect effects to our region. In this respect
| strongly believe that sole NPARC seminar will strengthen our
cooperational researches on emerging challenges and opportunities in the
Arctic and will build a concrete foundation for a long-term cooperation on
earth.

Ladies and gentlemen, on 28th April this year, officials in 3 countries
have very meaningful meeting named the 1st bilateral high level dialogue
on the Arctic among 3 countries. | think which will be a new step for
development cooperation on the Arctic in the future. | think based on this

step there will be an additional measure and discussions on 3 countries to
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deal with a diverse agenda such as scientific and business cooperation for
sustainable development of the Arctic. So I suggest that we can have
discussion during our seminar today how the NPARC can involve in this
national level dialogues on the Arctic challenges.

Last but not least I'd like to thank all the participants for your
constant support and contributions to these endeavors. And | also thank
again CPC, ARC, OCDI, HIECC for this beautiful arrangement. | expect
this seminar will generate fruitful outcome. Thank you. Thank you very

much.
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4, Keynote Speeches
Keynote-1 KIM, Jong-Deog(Justin) (KMI)
“Recent Korea’s Arctic Initiatives”

Good morning. I’m Justin Kim from Korean Maritime Institute. It is
my great honor to be here and have presentation regarding recent Korea’s
Acrctic Initiatives to all of the participants of NPARC. As | look back in
2013, right after of the observer ship of the Arctic Council when China,
Korea, Japan became observers in the Arctic Council, | actually sent some
e-mails to some actors in this room to have this trilateral informal expert
level discussion in our region. | got 4, 5 very positive responses from Japan
and China. So I circulated this idea to all of the arctic related universities
and institutions in our region.

In 2014, 1 invited China researchers and Korea Arctic expert. That
time we had 13 participants; 1 from Japan, 7 from China, and 5 from
Korea. We agreed to have these seminars regular base in the future.

And finally China invited us the 2nd seminar in Shanghai last year.
The number of the participant was 18 organizations. Today | heard that
official partners of this meeting is 20, including observers of this meeting
the number goes 30. So I’m very happy, very proud of this expansion and
deeper understandings of the cooperation on the very sensitive Arctic
issues in our region. Thank you for all. I will start my presentation.

This is not actually a keynote speech. | want to introduce Korea’s
activities mainly political and social issues. Maybe my colleagues from

KOPRI, he will explain with scientific activities of Korea in the later
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session.

This is my institute located in Busan, Korea. It’s in southeast end of
the Korean Peninsula. My president, Mr. Kim, leads our institute. We have
almost 270 researchers and also we have 70 laboratories to research for
development, shipping, fisheries, and also marine environment, strategies
research item including Arctic.

Today I’d like to introduce about Arctic activities of Korea’s very
shortly and during the break or the other times I can explain more if you
want to know about this one.

Regarding Arctic Council activities, since 2013 we participated
almost 14 or 13 working group, task force meetings of Arctic Council
supported by the government. This is the summaries of the activities. After
that | circulated some questionnaire survey to participants of the working
group or task force mainly expert level, university professors and also
researchers. This is summaries of their responses. For example, | just
introduce one-one question survey vision. All of them are participating in
Arctic Council using our capacities. So they have very practice to join
Arctic Council activities. This presentation | will circulate it later so you
don’t need to write down this complicated presentation.

To join this working group and task force, our government organized
expert group levels networks in Korea. Now we have 47 experts, Korean
experts, to join the Arctic Council activities. About 10 persons, they have
experience to join the working group and task forces. This year we are
going to upgrade this participant list based on the new initiatives of the

Arctic Council.
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After that we have the workshop to share their understanding, their
information which got from the Arctic Council meeting. Every 3 months
we got together and we share that information to the other Korea Arctic
expert level members. This is kind of the public people and also expert in
Korea on Arctic issues. Through that kind of participation, we develop one
joint project with the indigenous peoples of the Arctic Council. AlA is
standing for Aleut International Association. This is one common
participant of Arctic Council. We agreed to join their project as partners.
That project is Arctic indigenous marine use mapping project of the Arctic
Council. In this working group, AlA suggested this project to the Arctic
Council. So we in particular Korean Maritime Institute is a member of, a
partner of this project. We share some part of the project by providing
some project, also our expertise on this level.

| don’t want to explain about NPAC in our meeting now but this is
more overall approaches of the Korean Maritime Institute. North Pacific
Arctic Conference, we are hosting this conference from 2011 in Hawaii.
East-west Center of the United States and Korean Maritime institute co-
host this conference since 2011.

The conference concept is why don’t you share geopolitical
understandings of Arctic issues and opinions in our region including Arctic
states, United States, Canada and Russia, and plus China, Japan, Korea,
sharing the most Pacific together. We have conference organizing
committee. Yang Jian of the SIIS, he is our committee member. As you can
see United States, Canada, and Russia, China, Korea consist of this

conference organizing committees. This year we will have this conference

14



in Hawaii as well from 10th of August to 12th August in Imin Center of the
University Hawaii. This is brief contents of our conference.

Last year, | recognized that information sharing is very fundamental
and very important to understand the Arctic properly. Many information,
they provide different views of the Arctic situations. We recognize the
information sharing, proper information sharing is very, very important. So
| invited several information providers in local region as well as North
American region. We had very fruitful discussion how to overcome the
barriers of information on the Arctic issues. We will have the second
seminars in coming December.

This year the government and also research institute agreed to have
the more comprehensive drastic initiatives on the Arctic, to understand the
Arctic. We name that is 2016 Arctic Partnership Week. In December whole
week we provide information and time to present their ideas and their
opinions on the arctic issues. This is very draft, very tentative program of
the Arctic Conference week. The basic concept is designate some days as
some special issues. For example, 6th of December, we will allocate policy
issues for that day. Second day we will discuss more scientific issues,
business issues, and also cultural and Arctic issues in different days. So all
the participants can enjoy Korea’s policies, science, business and also
cultures together during the whole week. That is our basic concept. We are
developing this Arctic partnership week concept and we will deliver the
final schedule, or the concept, ideas, by the end of July for the other
information system.

As | mentioned before, information system is our one of the major
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targets. In Korea the ministry of port and fisheries, they designate Korean
Maritime Institute as a developer on the Korea Polar Portal Service for the
publicater of Korea’s. This year in March we start to service various
information in Korean version only, so maybe next year you can expand in
English or the other languages.

For the future cooperation, we suggested to have some exchange
program between the Arctic and Korea. Last year we established Korea
Arctic Academy. This is very short academic cooperation for the Arctic.
We invited 11 Arctic students through the cooperation with universities in
Arctic. We added 19 Korean students together in our own class. We invited
some lecturers and speakers from Korea and other regions. They provided
their knowledges and their visions on the Arctic together to Korean
students and also Arctic students. This year from next week we’ll have the
second Korean Arctic Academy’s. Now we decided 20 international
students with involvement Korean students together. It is the continuing
academic initiative for the future generations.

To Korean students, we selected some numbers of Korean students
to enjoy the academic experience in the polar regions. Last May, we
selected 3 Korean students and we send them to the University of Tromso
in Norway to learn their Arctic oriented class in the universities. Because in
Korea at this moment we don’t have specialized lectures or classes for the
Acrctic so this is very initial step to understand how to Arctic Academy’s
activities is moving in university level in European region. Also in coming
second half of this year we will send some of them to University of

Canterbury in New Zealand to understand South Antarctic issues in the
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world, in global societies.

Others, we have one delegation from Korea Arctic Research
Consortium today. Last year in November we established Korea Arctic
Research Consortium participating from 27 entities of Korea’s including
government, research institutes, universities, and also private sectors
together. We have 3 sub sessions; scientific session, industrial session, and
also policy session. We are designating one leading coordinating
organization which participated in sub session, and we are developing some
project for the future how to converse or collaborating interdisciplinary
approaches on the Arctic. So maybe there must be some international
cooperation project and so on. So we will invite you to join our activities in
the future.

Also in 2013 Korea developed Arctic Master plan, national levels
Arctic Master plan. And according to the master plan we set up annual
implementing program earlier of the year. This year also we established
implementing plan based on the Arctic Master plan of the national level. So
we step by step moderate or change some part of our original program to
address the new changes of environment of the Arctic.

My opinions as | mentioned trilateral dialogue on the Arctic among 3
countries in April. It was also a wonderful time to share, to recognize
directions almost same among 3 countries. There’s a lot of experience to
collaborate or cooperate in the future. Japan invited second trilateral
seminar in Japan. Delegations of Japan, Ms. Shiraishi, she suggested to
have the second trilateral meetings in Japan next year.

So you know that process of the negotiations for agreements to

17



prevent unregulated high seas fisheries led by the United States and Canada
and other 3 Arctic coastal states. Maybe next week there is a lot of
negotiations in Canada as well. We and Korean government are very eager
to join negotiation with Arctic coastal states.

Last week, 1st of July, Ministry of foreign affairs, they hosted
international seminar for celebration of the 20th anniversary of the Arctic
Council. 1996, 19th of September is the day of the Arctic Council
establishment. We invited one SAO, senior Arctic official of Iceland who
joined us and also the vice president of the Arctic Economic Council, Mr.
Tero from Finland, he joined our seminar. So we shared a lot of progress of
the Arctic Council and future of the Arctic Council together.

And also how this law in the future, a lot of observers in the future,
their expectations and also our expectation, we try to share the different
views on the Arctic.

This is all | prepared today. Once again I’'m very proud of this
meeting and am very happy to answer any questions for me. Also | have

lots of questions to all of you. Thank you very much
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Keynote-2 Yasushi Fukamachi (ARC)
“Arctic Research Center of Hokkaido University and Japanese
Arctic Research”

Today our director Saitoh is away for a meeting in Tokyo, so | am
going to give a presentation on his behalf.

This is outline of my talk. First 1’d like to introduce Arctic Research
Center of our university. Next I’d like to introduce Japanese Arctic
Research activities.

Arctic Research Center of Hokkaido University was established
April last year. And as of today, July 1st, we have 7 full-time faculty
members and 30 additional faculty members, including Otsuka-san newly
joined us. We have 6 research groups in our center. One is Atmosphere and
Hydrosphere Research, Terrestrial Research, Cryosphere Research,
Practical Research which is basically engineering in applied science, and
Social Science and Humanities Research, and Satellite Observation and
Modelling Research Group. We emphasize interdisciplinary research in our
center. We have a plan to hire more full-time faculty members later this
fiscal year.

Next 1’d like to talk about vision and missions of our center. Vision
Is contributed sustainable use and conservation of the Arctic region.
Mission is that establish new Arctic science through trans-disciplinary even
farther than interdisciplinary approach, promote capacity building--which
Is educational aspect--and innovative research for problem solution of the
Acrctic issues, third is promote activities of Industry-Government -

Academia cooperation and collaboration. These missions are, and vision of
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our center is one of the important points of our university’s 150-year
anniversary in 2026. One of strategies is activities at our center.

This is website of our center. If you have interest, you can visit our
site and we are trying to up lot of information about Arctic issues in Japan
at this website.

In addition to our Arctic Research Center established last year, we
also have different scheme in our school to promote international
cooperation for Arctic researches. We established so-called Global Station
for Arctic Research April this year. This is basically promoting
international collaboration with universities and research institutions
overseas.

We have 3 units for this system. One is North America Marine
Environment Unit, which aim is understanding variability of sea ice, ocean
and ecosystem, and their impact on society. Our collaboration partner is
University of Alaska in U.S. And I’m PI of the unit. Second one is
Russia/Northern Europe Terrestrial Environment Unit. Its aim is
understanding vulnerability of environment and society, and their
resilience. Our partner is North-Eastern Federal University in Yakutsk,
Russia, also University of Oslo in Norway. This is basically educational
program for University of Oslo. PI of this group is Professor Sugimoto of
our center. The last one is Northern Sea Route Unit. Its aim is creation of
new maritime industries and development of new world markets. Our
partner is University of Leeds in United Kingdom. This unit is headed by
Professor Otsuka.

In relation to the global station, we have 2 Belmont Forum projects
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headed by our staff at the Arctic Research Center. One of them is so-called
RACArctic, Resilience and Adaptive Capacity of ARCTIC marine systems
under a changing climate. And this project is headed by our director,
Saitoh. This is a Japan, Norway, U.S. collaboration project.

Another Belmont Forum funding project is so-called COPERA.
This is a carbon budget of Ecosystems, Cities and Villages on Permafrost
in the eastern Russian Arctic. Pl of this project is Professor Sugimoto of
our center. This is Japan, Russia, and U.S. collaboration project. Using
these projects and also using global stations, we are trying to promote
international collaboration.

Next 1’d like to briefly introduce Japanese International Scientific
Activities for the Arctic Region. In the past we have contributed to AC
communities by sending experts to various working groups and me. Last
year we hosted ASSW in Toyama, Japan.

This is a brief list of Japanese former, previous scientific activities
through international collaboration. Some of them are like ecological
studies in Ny-Alesund for last 20 years, and also observation in Arctic
Ocean by JAMSTEC research vessel Mirai for last 30 years, and also
observational studies in eastern Siberia, Yakutsk region for last 20 years.

However, these research activities were individual efforts by
different institutions. So in 2011, Japan started coordinated research project
called GRENE Arctic Climate Change Research Project, which ended last
year. This is the first coordinated nationwide effort to promote research
activities. In this project, we have reviewed the mechanism of polar

amplification. We have done seasonal projection of summer sea ice
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condition, build mechanism sea ice decline causing severe winter in mid
latitudes. Based on these past achievements and advantage, ArCS, which is
new project | will talk about later, will respond to expectations from the
Arctic countries as an “AC observer”, showing Japan’s presence in Arctic
research.

Next 1’d like to introduce Japan’s Arctic Policy, which was
announced October last year. Basically Japan seeks to contribute to the
international society as a main player to address Arctic issues. Basic
perspective is fully utilizing science and technology--this is a key--from
global view point. There are 7 basic perspectives. But like this second one,
fully considering vulnerability and low resilience of the environment and
eco-system in the Arctic, and also 7th, pursuing economic possibilities like
the Arctic Sea Route and research development, these are very closely
related to the topic of this meeting. As specific measures, we emphasize
research and development, international cooperation and sustainable use.
Once again, science and technology are highlighted as key areas in Japan’s
contribution.

Next 1’d like to talk about new Japanese Arctic research project
called ArCS, which is Arctic Challenge for Sustainability, which started
last year and last till fiscal year 2019. New aspect of this project, different
from previous one, is that to deliver the robust scientific information to
stakeholders. This contribution to stakeholders is something new for this
project. Stress points are; proactive international cooperation, this is also
highly emphasized, stakeholder linkage, and trans-disciplinal team

including social science which was part of previous project called GRENE.
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These are our new stress points for this new Japanese Arctic project. And
Professor Otsuka will explain complementarily later during this meeting.

There are 3 main ArCS project activities. One is expansion of
research base and stations. We have a few sites of Arctic base and stations
in like Fairbanks, and also Ny-Alesund. We’d like to expand these bases
and stations through this program. Also we have a program sending experts
and young scientists to overseas Arctic research institutes. The last one, the
biggest part of this project, is of course international research
collaborations. Through those activities we try to provide the opportunity to
research co-designing with the domestic and international stakeholders,
good ideas of social and cultural studies for future bridging industries and
the Arctic.

Finally, Id like to very briefly introduce another infrastructure
started April this year so-called Japan Arctic Research Network Center, J-
ARC Net in short. This is like a national network of 3 institutions;
Hokkaido University Arctic Research Center, and counterpart is National
Institute of Polar Research, also another counterpart is JAMSTEC. These
are combined to have one collaborative project. ArCS project is the
infrastructure for that project last for 6 years. We will of course collaborate
with domestic universities and research institutes and international partners
in other countries, too. Some of the highlights of this activity is industry,
government and academia cooperation. And we are planning to have joint
Japan-Russia center in Russia also.

Thank you very much for your attention.
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Keynote-3 YANG Jian
(Shanghai Institutes for International Studies (SI1S))
“The Asian Countries and the Arctic Future”

Distinguished Minister Hiroshi Saeki-san , Chairman of the CPC,
and distinguished Minister Kim Sung-Gwi, President of the KMI and the
Director Kawaii, the participants on Japan, Korea and China, ladies and
gentlemen: Minna-san, konnichiwa.

My colleague and | were very delighted to be invited to participate
this important seminar. In the past few decades, the aggravating climate
change and the Arctic have experienced a political environment
deterioration and a rise in economic opportunities. As a result of climate
warming and increase of the human activity in the Arctic, the environment
of the ecologic face great challenge. The countries already resorted to
exploitation and exploration of the natural and social, other resources and
the protection of natural and social ecology are increase extremely. So
there is a change to get political gain regarding to the responsibility-sharing
and obligation-sharing of Arctic governments and the distribution of the
interest of the Arctic resources. How to establish an effective institution to
balance our regional development and environmental protection is now a
pressing issue. Furthermore, in the era of globalization, how to include
external factor is also an important subject in the Arctic governance. So
that is utilization of the future and Asian countries.

So what’s the matter with the East Asia countries to the Arctic
governance? With our great achievements, East Asia country has got a

reputation as the main engine of world economy. Since 1960s, Japan has
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borne from the ruins of war like a phoenix to become the leader of the East
Asia’s economic development. And in the following decade, the small
Asian dragon--Korea, Singapore, Chinese Taiwan and Hong Kong, so on—
soon followed suit. That illuminating the China’s path to become the flying
dragon, in terms of the economic development, of decades of economic
reform, the economic development of China, making the continents and
important column of world economy. Now the recent years, the rapid
development of Malaysia, Thailand, Philippines, Vietnam and Indonesia in
1990s and so countries for the ASEAN region.

The Asian country enjoy traditional Oriental civilization. After
World War 2, especially the Cold War, of the Cold War, Asian country
have seen the rapid development and made their own contributions to
world economy. Some primary driving forces of their rapid economic
development include their fear or inferiority, and the favoured for emulate
the pattern of Western countries’ modernization.

The development of the Asian country includes acquiring technology
and production from developed country which they require some necessary
steps towards modernization. Therefore, Western countries have moved
large number of their production line to Asian coastal countries, which
become a large factory. So in last two decades, China was also labelled the
“world plant” or “world factory.”

The increasing demand for energy and resources. Prospect for
exploitation and exploration of the Arctic resources endorsement makes
this Asian country potential market for Arctic products such as oil, natural

gas, minerals and marine products.
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Because of Asian countries’ large population, as well as the last
decade’s wealth accumulation, and the peoples’ increased purchasing
power, the Asian market has become where the hope lies for some Arctic
country future development. Besides development in possession and
production, many Asian countries have become important trade and
shipping country as any major shipping event in the world would impact
the economy of this country.

For example, the commercial opening of the Arctic Sea route might
bring positive or negative impact to the major Asia seaport city. Investment
and trade patterns related to shipping cost would change and economic
incentives would increase. Asian countries are also user of the Arctic Sea
route and with the planned change and enhancement of shipping condition,
Asian country will enter the Arctic through the navigation of Arctic Sea
route. This is an inevitable result of the globalization, giving this aspect the
Asian country newcomer and the need to acquire knowledge and, again,
some experience in this region.

The Arctic country help non-Arctic country development, the Asian
culture stage deeply understand the mission and take the responsibility of
Arctic governance and make due contributions. Besides hope to lead
participation of non-Arctic country in sustainable development of the
Arctic, Arctic countries also worry that their administration will make
governance more difficult.

In the process of pursue the pattern of Western countries’
modernization, Asian country are also experience adverse impact of the

industrialization on the environment, ecology and health. They are quickly
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abandon the obsession for industrialization and are building modern
ecological civilization with traditional Asian knowledge. Over Asian
coastal stage are also restoring the use of education and academia for the
society. Following Japan, countries like Singapore, Korea, China and India,
are making significant progress in technological and academic research.
They have become the important force in Arctic research.

The accurate moral and academic foundation for the Asian county in
the cooperation with Arctic country on the issue of Arctic governance.
With the Asian country feels the core of the Arctic economic opportunity
and the magnitude of mission of Arctic environmental governance. We also
feel a sense of exclusion from some Arctic country towards some non-
Arctic countries. This is due to Arctic countries’ perception gaps of non-
Arctic country in Arctic issue, as well as discrimination from some Arctic
country in the arrangement of interests, responsibility and obligation. Asian
countries should engage in comprehensive cooperation with Arctic country
and contribute to a peaceful, environmentally friendly and ecologically
balanced, sustainable Arctic. Japan, Korea, China are the very important
economy in the world. Our joint efforts are meaningful to the world. The
joint effort for the better Arctic governance—not increase our footprint in
the Arctic but our positive role in the better future of the Arctic and the
earth.

In 2015, in COP 21—that’s C-O-P 21—the party to the UN
eventually reached a historic agreement to combat climate change and to
identify the joint action investment need for a sustainable low-carbon

future. The leaders from Japan, Korea, China made their commitment
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through the national determined contribution to spending our efforts in the
year ahead.

I’m very glad in the platform like today’s conference, like Eng. Park,
the scholar from Asian country, from China, Japan and Korea, can discuss
the area related Arctic governance and also the sustainable use of the Arctic
and the weight of the future cooperation and reach a consensus to take on
the challenge and responsibility of Arctic and global governance advice
together. So from SIIS, we’ll continue our efforts to join this platform, to
make our own contribution with successful today’s seminar.

Thank you very much.
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9, Closing Remarks
Ryuichi Kuwajima (OCDI)

Distinguished participants, Ladies and gentlemen, It’s a great
pleasure for me to have this opportunity to deliver the closing remarks of
the NPARC Sapporo Seminar.

Some interesting studies including the latest findings were presented
in this seminar. I’m sure everyone was able to deepen their understanding
on North Pacific Arctic Research through the presentations and discussions
today.

As you know, the new Panama Canal finally opened last week. The
capacity to accommodate container and bulk cargo vessels through the
canal is now more than twice what it was before. And Liquefied Natural
Gas, LNG carriers are now able to pass through the canal for the first time.
This is truly an epoch-making development.

Current environment surrounding ocean transport freight is
becoming intensely competitive due to the drop in chartered freight and oil
cost. However, the Northern Sea Route is expected to be one of the major
seaborne routes in the future due to fuel savings the lower risk of piracy.
And once the NSR takes off, our countries, China, Korea and Japan can
derive the most benefit from it. The knowledge accumulated at NPARC
will surely contribute to the use of the Northern Sea Route.

Finally, on behalf of Japanese organizations supporting this seminar,
CPC, ARC, HIECC and OCDI, I would like to express my appreciation to
all concerned organizations and participants for kind support and

cooperation in carrying out the NPARC 2016 Sapporo Seminar.
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And now please allow me to declare the “Closing” of this seminar. |
hope you will enjoy tomorrow’s site visit to Otaru and Yoichi and have a
safe return to your respective destinations.

Thank you.
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6, Slides of Presentation

(1) Xu Hua(China Waterborne Transport Research Institute WTI)
“Study on the competitiveness of icebreaker tariffs of the NSR”
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Question

* Logic of the question: if the tariff is too high, no one
will use the NSR, and the NSR Administration will
gain nothing; but if the tariff is too low, the
administration will gain a little.

* What is the optimal point of the tariff?
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Question

« The latest NSR icebreaker tariff (2014) is too high for
transit shipping on the NSR

* It only regulars maximum tariffs. In practice, shipping
companies often negotiate with the NSR
Administration, and pay considerably cheaper fees.

= If the tariff is declined to a competitive
level against the Suez Canal Route,
HOW low should it be?
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Background

* NSR regulations

¢ The navigability (2013 Rules of navigation in the
water area of the Northern Sea Route), based on:

« zomes (7 sea zones)

seasons (summer-autumn, winter-spring)
ice conditions (heavy, medium, light)
ice classes (from no ice class to icebreaker 8)

= 8 = w

icebreaker escorting or independent sailing (icebreaker
escorting is optional now, but not compulsory)
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Background

» NSR regulations

» The icebreaker tariffs (2014 Rules of the application of

tariffs for the icebreaker escorting of ships in the
water area of the Northern Sea Route), based on:

+ seasons (summer-autumn, winter-spring)

.

ice classes (from no ice class to icebreaker 8)

« ice escorting or independent sailing (ice escorting is optional
now, but not compulsory)

.

gross tonnage

number of icebreaker escorting zones
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Methodology

» Modelling for Voyage Costs of the NSR and the
Suez Canal Route (SCR)

* Facts and Assumptions, generating Scenarios

* Simulation and Analysis
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Model

» Compare the voyage costs of the NSR and the SCR.
Consider the opportunity cost induced by time.

» Choose typical ships (none ice strengthened).
Consider the additional costs when they are ice
strengthened in the NSR case.
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Model

» Cost per voyage of the NSR (ice class ships)
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FF - bunker price

CONS,,, - designed fuel consumption rate
Ly - distance of open water

Vou —Speed in open water

Ly - distance of ice-infested water

V.. - speed in ice-infested water

Ve — designed speed

Ps — additional power forice resistance

P — designed power

CCS - annual capital cost [assumed to be 1/20 of newbuilding price)
COS - annual operating cost (assumed to be % of CCS)

T - berth time in port

o, —ice class markup of fuel
consumption rate

o, - ice class markup of
newbuilding price of ship

o, - coefficient of the tariff (=1)

TF - NSR icebreaker tariff (determined by ice class, season, ice condition, and gross tonnage]”
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Model

» Cost per voyage of the NSR (ice class ships)

o, and a, are obtained by regression of ship database from Clarkson. For different ice classes:

Ice Class a L]

None or less

RERR 1000 10
Arcd 1111 1:1
Arcs Lig | 22
Arch 1234 | 29
Arc? L2377 35

o, reflects the discount of the tariff (e.g, when o, = 0.8, the discount is 20%)

TF is in RUE
65 RUB =1USD

Fig.-10

PN RIBETE =R FOARIR

China Transport

Model

» Cost per voyage of the NSR (ice class ships)

P, ladditional power for ice resistance] is from Finnish-Swedish loe Class Rule:
3/
B= K, Ren.

4= C1+ Cy + C3(Hp + Hy }?{B+0553H,1+CLH§+C5{”"

K, = 2.03 for aship using a controllable pitch propeller
Ra
Dy - diameter of the propeller

Hp = 0.264{B*Hy)*5 - thickness of the brash ice layer which is displaced by the bow and is
moved to the side against the parallel midbody

Hy, - thickness of the brash ice in the middle of the channel

B - ship beam

L - ship length between perpendiculars

DR - ship draft

(L*DR/B*)¢ = 20 if it is greater than 20 or = 5 if it is less than 5

— channel ice resistance (brash ice)

Fig.-11
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Model

» Cost per voyage of the NSR (ice class ships)
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Model

» Cost per voyage of the SCR
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Lprpan — distance of ocean section
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Lyye: — distance of Suez Canal section
Viper — speed limit of Suez Canal (for tankers - 7.56 kn; for other ships - 8.64 kn)
TO - Suez Canal Toll (determined by ship type, and Suez Canal net tonnage)

TO is in SDR
150R = 1.1 USD
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» Economic advantage/disadvantage of the NSR
against the SCR

Vie

ACPV = CPVy — CPV, + ER [(m L‘c:) B (L“om :::) ] ‘

ER - daily earning of a ship

[acpv= ppCra [osltt

[Tor+ BB ) (e

1 nc;:::s[,:{t_%:_n]_ (o +1)]+ 7=

Fig.-14

LA cmiEmmrENTRRER
g EREIRIE 5

Model

* 4 ships are chosen for representation.

* Criteria
* Beam less than existing or planned Atomflot icebreakers
* Data can be easily obtained from Clarkson database

* Tankers and bulkers, carrying main cargoes on the NSR
(multipurpose ships, liquefied gas carriers, and
container ships are not included because their data are

— incomplete)
If ACPV < o, the NSR is more economical than the SCR,
vice versa.
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Name of 50 Let Pobedy L-60

Beam of {m) ] H

Name Ras Magrsk Aboudi V1 BW Danube | Key Boundary
Type Product Tanker Bulker Product Tanker | Bulker
Beam (m) 74 2606 3226 3224
Length between perpendiculars (m) 162 172 220| 24
Draft {m) 1182 10,04, 147 148
Deadweight Tonnage (ton) 34009 20538 TEEE4 £330
Gross Tonnage {ton) 22184 19354/ 43815 44471
Suez Canal Net Tonnage (ton) 20439 17529 45550 42309
Designed speed (knot) 145 14 154 145
Fuel ion (toniday) E2) 215 444 34
Pawer (kW) 7150 7135 12268 11640
Rotation (n/min) 127] 127] 105 97
Prapeller diameter (m) 55 55 (1] 71

Facts and Assumptions

» Zones and geographic boundaries

Fig.-17
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Facts and Assumptions

» Monthly average ice thickness (based on PIOMAS
simulated ice thickness in 2004, in scale of 0.5
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Facts and Assumptions

» Assumption: the ice condition Jan.-Jul. and Nov.-
Dec. is medium, and Aug.-Oct. is light
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Facts and Assumptions
* Navigability of different ice classes (Arc4-7)

Facts and Assumptions

* Average speed in ice-infested waters (Glebko, 2012)
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Facts and Assumptions

* Average speed in ice-infested waters of different
ice classes (Arc4, 5,7)

OW=0pen Water Speed
Red = navigation is forbidden
Blue = icebreaker escorting
‘White = independent sailing
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Facts and Assumptions

* Routes
Shangha:,fPusaanokohama Rotterdam/Murmansk
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Facts and Assumptions

* Monthly average ice extent - Based on 2015 mid-month data

= Distances of ice-legs (ice-infested water) and non-ice-legs
(open water) of each section

Distances of ice-legsof each section

Distances of non-ice-legs of each section
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Facts and Assumptions

» North route is better off than south route
* Rule out the south route in this study
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Small tanker - 37k dwt products tanker
Big tanker = 75k dwt products tanker
Small bulker = 28k dwt bulker

Big bulker = 8ok dwt bulker

All of them are close to the 4 typical ships

Tariff discount
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Origin and destination
Ship type
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Bunker price — 400 USDYten L111esen St According to the ice conditionassumption of this study, Arcg is ALWAYS
T : MORE ECONOMICAL than Arcs.
a,=1 icebreaker tari o

Fig.-31 Fig.-32

A < imis s T AR AN imiz s iEn AR —
China Watertiorne Transport Hesourch-nstitute — China Transport Bute ==
* The effect of NSR icebreaker tariff coefficient o, * The eftect of different ship types
Case 5 - variable o, AT B R Ok Case 6 - variableship types $ Y i St s T
is [Murmansk-Fokahamal = (Murmansk-sokohama)
Ship type - small tanker 5 3 leeclass - Arey 5
Ice class on NSR - Arcy ;_? " — 100% Route - between Yokohama and Murmansk g T
Route - between Yokohama and Murmansk 5 E — 5% Bunker price - 400 USD/ton E 2 ==tafuer
Bunker price - 400 USD)ton § L Ve o Newbuilding price - medium level of each type E 1 / bl
Newbuilding price - 33M USD i : h! / Daily earning — medium level of sach type g Big Buafher
Daily earning - 12000 LSO day P IR T '5 . @, =1 (full NSR icebreaker tariff) 11234567 Fortun
1 Maonth ‘ Manth

Arcy can't generatea neg._ative ACPV in winter-spring season, even if a From August to October,

ZEROQ icebreaker tariff is quoted. bigger ships are more economical than smaller ships;
An Arcy ship is ALWAYS UNECONOMICAL to use the NSR compared with il ical than bulke

the SCR in winter-spring season, = B P

Fig.-33 Fig.-34

LA = mismnkENSHAR = LA < imismmNE NP RRER =
v L2 - e

‘China_Waterbiarne Transport Aosomreh-etitute — China Transpork

Simulation and Analysis Simulation and Analysis

* The effect of different routes * In summer-autumn season, Arcs and 7 can

Gt - vsaslifassars : ety s %ndependently s;'nl all lhfe zones of the NSR, so no
L /\ icebreaker fee will be paid.

Ship type - small tanker & 3 ) . . .
lce class an NSR - Arcy £ — s » In winter-spring season, Arcs is forbidden to pass
Bunl ~ 400 USDY/ E g . e '
Nevbulding pice - 33M USD i, the NSR, while sailing of Arc7 on the NSR is totally
SElERE . uncompetitive compared to the SCR.

12343567 01112
Meath
* ONLY Arc4 needs analysis to optimize the NSR
For the NSR, the route Yokohama-Murmansk is always more economical icebreaker tariff.
than Shanghai-Rotterdam.

Fig.-35 Fig.-36
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mlﬂ! Watertiorne Transport Hosourch insLitute _cf!llr!!_w.lll’hﬂl’ﬂl Transport HosSoorch neLitute
Simulation and Analysis Simulation and Analysis
* Optimal NSR icebreaker tariff coefficient o, for Arcq ships (4 « lcebreaking income the NSR Administration can receive
types) sailing between different port pairs in July and varies from 3k to 349k USD per transit voyage, depending on
November, using medium level of scenario different months and port pairs.
Ju Naverriber - i Ieebreaking Income: Jul Noveriber
- . . Tariff Cosfficient _ Combined by the number of ng ]
Sailing the NS_R lﬂ]U]‘:’fs - W w w “""‘_’"k potential transits between per voyage (USD) [Murrnansk_|Remerdan [Munmnanss
more economical thanin -~ Small P T < these ports in the two i : X
November. Tarnker 038 | months, the total i z
i Shanghai [T 1 = > icebreaking income can be
In most cases, sailing Tanyer P53 032 z i estimated, 13818
to/from Murmansk in July Yokohama 06 - 032 110546
can be still competitive Small ai 004 - - This study is tentative, 5
without tariff discount. Bulker 352 1 = ':'0032 Deeper researches on ice 3?3?
By [Shendhel 18 052 . 002 extent and condition, and ﬂ1
Pusan 136 | % 022 ship performance in ice AT
Bulke [¥ouohama .56 1 - 04 watersare necessary. 136626 |
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(2) Cheng Baozhi (Shanghai Institutes for International Studies SIIS)
“Recent Development on China’s Policy towards Arctic Governance”

Policy

ent Development of China’

towards the Arctic Governance

Dr. Baozhi CHENG
Shanghai Institutes for International Studies

Fig.-1

Main points
* Arctic Governance: status quo and major regimes

* China’s Polar Involvement since 1984: framework and
achievements

* Major Development after 2013 AC Observer Acceptance

« Some Personal Thoughts concerning Future Involvement

Fig.-2

I\_.{!_u_lt'l[e\fel Gove'-i:n'énce of the Big.m/
" Status Quo

Global Governance (climate change, environment & ecological
protection, scientific research, sustainable development, shipping, .......)

Regional Governance (A8 or As)

Snb-reﬁional Governance (Barents-Euro arctic, Nordic, North Calotte
Council.....)

National Governance (domestic legislation & policy on taxationetc.)

» Local Governance (Lapland, Finnmark, Nunavut, Yukon, Alaska......)

Social Governance/Autonomy (Indigenous tribes; environmental
NGOs; scientists......)

Arctic Exceptionality?

* Is there an “arctic exceptionalism” after the Crimean
Crisis?

* Although the overall arctic governance (like the
smooth operation of the AC) has been maintained,
however the spirit of trust and cooperation among the
Arctic States has got some harsh impact.

Fig.-3

Fig.-4

‘Major Regimes/Platforms of Arctic
Governance
= UN and its specialized agencies and affiliated bodies (IMO,

UNFCCC, FAQ, UNDP, UNEP, WTOQ......)
* Arctic Council (AC) and the newly established AEC

« International Arctic Science Committee (IASC)

* Arctic Circle Assembly, Arctic Frontiers Conference; North
Pacific Arctic Conference (NPAC); Arctic Shipping Forum,
Arctic Mining Summit, Arctic Business Forum......

| China’s Involvement with the Arctic

* Why?
——For the contribution to humankind’s peaceful use
of the Antarctic (inscription of DENG Xiaoping, China
late top leader in 1984)

——From knowledge to action (theme of the 4™ [PY)

* How?
-——From science to politics (Session topic of the
2015 Arctic Frontiers Conference )
——to be a public goods provider

Fig.-5

38

Fig.-6



Not a “New Comer” for Polar Research

* Polar Scientific Research
—32 Antarctic expeditions since 1984
—6 arctic expeditions since 1999
—s scientific research bases (“Yellow River” Station in
arctic )
—XUE LONG (Snow Dragon) Icebreaker + a new
[cebreaker with Finnish Aker Arctic Technology in
2017(?)
—Research plane and other facilities/equipment

e —_— = S
== ——

’]ﬂ:a ministrative Frame

r

» PRIC (Polar Research Institute of China)and CAA
(China Arctic and Antarctic Administration)underthe
State Oceanic Administration (SOA) are the major
steward bodies directly on arctic issues

* Atworking level, an interagency liaison framework
was also established (MFA, SOA, Ministry of
Transportation, Ministry of Finance, National
Commission of Reform and Development, Ministry of
Education, Ministry of Science and Technology......)

Fig.-7

Organization of
Chinese National Arctic/Antarctic Research Expedition (CHINARE)

CHINARE Advisory

Committee by
- {7ministries and
agencies

Admi

Chinese Arctic and
Administration

Polar Research Institute of
China (PRIC)

Institutes, universiies.
and companies.
panticipating in CHINARE

——Speech by FM WANG Yi, 2015/10/17,Reykjavik

» Respect: China respects Arctic countries' sovereignty,
sovereign rights and jurisdiction in the Arctic, and the
traditions and culture of Arctic indigenous people.

» Cooperation: wide range of areas including climate
change, scientific research, environmental protection,
shipping, sustainable development and people-to-people
exchanges.

* Win-win: The future development of the Arctic bears on
the common destiny of mankind. China is ready to work
with all parties to share opportunities, jointly meet
challenges and strive for win-win results.

Fig.-9

since 2013
* Arctic shipping development and potential linkage
with The OBOR

o
e

Major Development

+ China's investment in Yamal LNG Project

* Establishment and Operation of China Nordic Arctic
Research Center(CNARC )

Fig.-10

Fig.-11
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Fig.-13 Fig.-14

= R . One Belt One Road lnitiativfg/

COSCO “Yongsheng” Cargo Ship Potential Linkage with the Arctic

* The Silk Road Economic Belt and the 21st-century Maritime Silk Road,
also known as One Belt One Road (OBOR), was an initiative that
ses on improving connectivity and creating new trading routes
passing through over 60 countries across Asia, Europe, the Middle
East, and Africa. The OBOR consistsof two main components, i.e., the
E.nd(ibased Silk Road Econermnic Belt and the oceangoing Maritime Silk
oad.

The Silk Road Economic Belt is a land route designed toconnect China
with Central Asia and Europe. The aims of the land routeare: (1) to
build a logistics chain from the east coast of China to Europe, and (2) to
develop economic corridors that connect China, The 21st-Century
Maritime Silk Road is a sea route that runs west from the east coast of
Chinato Europe through the South China Sea and the Indian Ocean,
and east to the South Pacific Ocean. The aim of the sea route is to build
efficient transport routes between major ports invatious countries,

Summer , 2013 &20m5

Fig.-15 Fig.-16
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* The blueprint of the OBOR initiative is connecting the
vibrant East Asia economic circle at one end and the

! \f 9 developed European economic circle at the other, and
& o W encompassing countries with huge potential for
' 2 D 8 economic development. One of the key objectives of
: g the OBOR initiative is to increase connectivity and
Wit e

economic development along both the land-base and
oceangoing routes through the movement of goods,
services, information, and people.
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“Yamal LNG

* Yamal is a liquefied natural gas project located deep in
the Russian Arctic, a region that is ice-bound for seven
to nine months during the year and where the sun
remains beneath the horizon for three months at a
time.

* Project type: LNG
Operator: Yamal LNG
Partners: Novatek(50.1%), CNPC(20%), Total (20%) and
China Silk Road Fund(g.9%)

Start date: 2017

* 16.5million metric tons: Yamal's annual LNG production

capacity

* To facilitate the logistics, the port of Sabetta and an airport
were built and are now operational. Over the next three
years, the port of Sabetta will take delivery of 150 modules
representing 450,000 metric tons, transported from Asia by
some 20 vessels, The port will also serve to export the LNG.

» NOVATEK and China’s Silk Road Fund (SRF) have
concluded a framework agreement on the acquisition by
SRF—a s4o0-billion medium- to long-term investment
fund—of a 9.9% equity stake in the Yamal LNG project in
Sept. 2015.

Fig.-19

Fig.-20

THREE PROJECTS ROLLED INTO
ONE LIQUEFIED NATURAL GAS (LNG) MEGA PROJECT

Transshipment 4

The China-Nordic Arctic Research
Center (CNARC)

Terminal
Summer
Route
P
Fig.-21 Fig.-22
o j — f
* member institutes
Nordic member institutes
Arctic Centre of the University of Lapland (Finland)
* Purpose FridljofNansenInstitulE(NorwayI') 4
Ghil

—To increase awareness, understanding and knowledge of the
Arctic and its global impacts

—To promote cooperation for sustainable development of the
Nordic Arctic and coherent development of China in a global
context

Activities

China-Nordic Arctic Cooperation Symposium
CNARC Fellowship / Internship Program
CNARC Publication Program

Joint Research Project

Icelandic Center for Research (Icel
Mordic Institute of Asian Studies (Denmark)
Norwegian Polar Institute (Norway

Swedish Polar Research Secretariat (Sweden)

Chinese member institutes

Center for Polarand Oceanic Studies, Tongji University

Research Institute of Polar Law and Politics, Ocean University of China
Shanghai Institutes of International Studies

Strategic Studies Division, Polar Research Instituteof China

Shar %ulai]iao"{'on University Centrefor Polarand Deep Ocean
Development [S]'}%-PADOD Centre)

Fig.-23
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Some Personal THoughts ="

* A public goods provider for Arctic governance, not only of labor,
capital, infrastructure, bur also on capacity building and regime
development;

Building trust through international cooperation, whether
bilaterally or multilaterally;

Well/harmonious interaction among the governments at all
levels, State owned/private companies and the local people.

Future cooperation areas may cover shipping, ship-building,
satellite mapping and survey, port facilities construction, and
capacity training for search & rescue, etc,;

Concepts shifting/acceptance: sustainability, resilient
community, social cohesion, clean energy, green development,
“soft law” governance, ......

=4
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(3) Wooik Choi and Seungdo Ra(Institute of Russian Studies(IRS), Hankuk

University of Foreign Studies (HUFS))

“IRS Arctic Research: Scopes and Perspectives”

IRS Arctic Research:
Scopes and Perspectives

Seungdo Ra, Wooik Choi
(Institute of Russian Studies, Hankuk University of Foreign Studies, Korea)

Contents

1. IRS Activities on Arctic Research
2. The Arctic Imagery in Russian Cinema

3. Northern Regions of Russia: Socio-economic
Changes and Prospects

Fig.-1

Fig.-2

1. IRS Activities on Arctic Research

* The Institute of Russian Studies at Hankuk University of
Foreign Studies is currently seeking to strengthen its
capabilities in core research areas in order to successfully
implement a research project for Humanities Korea (HK)
supported by the National Research Foundation of Korea.

* At this point in time, research on Russia is more important
than ever, when considering Korea's future.

* This is why the IRS places research focus on the Arctic or
Russia's Far North as one of its core research areas.

1. IRS Activities on Arctic Research

* Books on the Arctic Region of Russia (in Korean)
* Understanding of the Russian Federation |, Il (2010-2011)
* Yakutsiia: Land of the Mammoths and Good People (2011)

* The Northern Lighthouse: Northwest Federal District of the
Russian Federation (2012)

* Nenets, the Arctic Star: Land of Tundra, Reindeer, and Oil (2012)
* Komi: Industrial Base in Virgin Forest (2012)

« Chukchi Myths (2015)

* Ethnic Groups in Russia 1 (2015)

Fig.-3

Fig.-4
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Yakutsia: Land of the Mammoths and Good Peaple

Fig.-5
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Yakutsia: Land of the Mammoths and Good People

The Northern Lighthouse:
Northwest Federal District of the Russian Federation

Fig.-7

Fig.-8

Nenets, the Arctic Star:
Land of Tundra, Reindeer, and Oil

x5 'ﬁL‘”L‘"i

Nenets, the Arctic Star:
Land of Tundra, Reindeer, and Oil

Fig.-9

Fig.-10

Komi: Industrial Base in Virgin Forest
e 0|
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Komi: Industrial Base in Virgin Forest

Fig.-11

Fig.-12

Chukchi Myths

Chukchi Myths

Fig.-13
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Ethnic Groups in Russia 1

1. IRS Activities on Arctic Research

“*Research Projects on the Arctic

= Arctic Partnership for International Research and Education (PIRE):
P ing Urban Sub tiality in the Arctic

* On April 2016, the IRS began to conduct a joint research project
“Promoting Urban Substantiality in the Arctic” with its counterpart
organization “Arctic Research Coordination Network” based at
Institute for European, Russian, and Eurasian Studies at George
Washington University. For now, 14 university research centers,
government organizations and institutes from 4 countries are
participating in the project, which was granted with a budget of 3
million dollars for S years by the US government.

Fig.-15

Fig.-16

1. IRS Activities on Arctic Research

“*Research Projects on the Arctic

= Strengthening International Cooperation in the Arctic

* The institute participated in a short-run project granted with
a budget of $ 250,000 for 7 months by the Korean Ministry
of Foreign Affairs.

* The project participants offered an analysis of Russian Arctic
strategy and held an international conference on the Arctic
governance (local) and an international forum for the Arctic
Business (abroad).

1. IRS Activities on Arctic Research

%+ Forum & Conference

*The First Sakha-Korean Arctic Business Forum

* Date: July 22, 2015

* Location: Sakha Republic, Russian Federation

* Organizer: Institute of Russian Studies, Hankuk University of
Foreign Studies

* Sponsor: Ministry of Foreign Affairs

* Participants: Mikhail Nikolaev (First President of Sakha
Republic, State Duma Deputy of the Russian Federation)

Fig.-17

Fig.-18

1. IRS Activities on Arctic Research

2015 Arctic Business Forum

1. IRS Activities on Arctic Research

%+ Forum & Conference

*The First International Arctic Conference “Arctic Futures:
Challenges and Opportunities”

« Date: 2015.10.29-30
* Location: Hankuk University of Foreign Studies, Seoul, Korea.

* Organizer: Institute of Russian Studies, Hankuk University of
Foreign Studies

* Sponsor: Ministry of Foreign Affairs
* Participants: Chung Ui-Hwa (Speaker of the National Assembly)

Fig.-20

Arctic Futures:
Challenges and Opportunities
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2. The Arctic Imagery in Russian Cinema

* The current research will focus on the imagery of the Arctic
in Soviet and post-Soviet Russian cinema.

* There appeared a number of films about the Arctic in Russia.

* Some of them are well known, others are known less. One
part of these films is documentary, the other one is fiction.

* The present study will take a quick look at fiction films about
the Arctic region of Russia, which show views on this
territory from the Soviet times up to the present.

2. The Arctic Imagery in Russian Cinema

-'.,J.u‘ - i

Fig.-23

Fig.-24

2. The Arctic Imagery in Russian Cinema

* In the Soviet times, the Arctic was used as a backdrop for a
adventure, propaganda, and romance in a wide variety of
films.

* For example, the most famous Soviet film showing the Arctic
adventure is The Seven Brave Ones (Semero smelykh, 1936),
which is one of the most important films made by Sergei
Gerasimov.

* The film tells the tale of seven explorers sent on a Soviet

geological expedition to the Arctic lands full of perilous
forces of nature.

2. The Arctic Imagery in Russian Cinema

* The film concentrates its focus on the lively image and
limitless potential of the fearless and selfless members of the
expedition and their devotion to duty for the greater good of
the collective.

* They extend Soviet advanced civilization to its most remote
and unfavorable places, using scientific principles.

* The film demonstrates how young explorers and scientists
civilize the Arctic landscape by imposing socialist modernity
in the northern periphery of the Soviet Union.

Fig.-25

Fig.-26

2. The Arctic Imagery in Russian Cinema

* Aleksei Simonov’s Ordinary Arctic (Obyknovennaia Arktika,
1974) focuses on the theme of heroic lives and efforts on the
Arctic frontier.

* The film depicts the Arctic as a land of great construction
project in which the explorers realize their creative ideas for
the bright future of Soviet socialism.

* The heroic struggle to build gleaming cities of the new

socialist world is associated with the desire to transform the
Arctic into an ideal space of Soviet civilization.

Fig.-27

Fig.-28

2. The Arctic Imagery in Russian Cinema

2. The Arctic Imagery in Russian Cinema

* Aleksei Popogrebskii's film How I Ended This Summer (Kak ia
provel etim letom, 2010) tells the story of an uneasy and
unstable cohabitation of the two characters on an isolated
meteorological station in Chukotka.

* As the conflict erupts between an older man, Sergei, and a
younger man, Pavel, the film subverts the so-called Arctic
myth in which explorers and scientists were often portrayed
as positive heroes and depicted as members of an extended
family.

46
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2. The Arctic Imagery in Russian Cinema
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2. The Arctic Imagery in Russian Cinema

* Aleksandr Mel'nik's film The Territory (Territoriia, 2015) tells
the adventure tale of explorers sent on a geological survey
and gold prospect team to the Soviet Union’s far northeast, a
vast region called the Territory.

* The film creates a mythic landscape of heroism where every
man and woman can become a hero. Indeed, explorers show
heroic effort in overcoming all kinds of hardships.

* They endure extreme conditions with a tenacious spirit and
unusual passion in the northeastern wilderness.

Fig.-31

Fig.-32

2. The Arctic Imagery in Russian Cinema

+ One of such characters is young Sergei Baklakov who sets
out on a long heroic journey.

* He goes through beautiful but barren lands, ice, and rapids.

* But he undergoes a profound transformation in the mythic
landscape of heroism which is a vital part of the Arctic
culture from the Stalinist 1930s up to the present.

* Triumphs in the North are translated into victories of almost
cosmic significance. Interestingly enough, the survey team
learns and celebrates Gagarin's flight into space.

3. Northern Regions of Russia:
Socio-economic Changes and Prospects
* The world has high interest in the development of northern
sea routes and regions.

* But development without the premise of environmental
preservation cannot be sustainable.

*This study particularly focuses on the socio-economic
environment of northern residents in Russia.

* The issues faced by the residents are closely related to how

successful the development and preservation of the
northern regions would be.

Fig.-33
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3. Northern Regions of Russia:
Socio-economic Changes and Prospects

3. Northern Regions of Russia:
Socio-economic Changes and Prospects
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3. Northern Regions of Russia:
Socio-economic Changes and Prospects

* The importance of the Russian North

-» The northern regions of Russia, which account for 70% of the total
land area, produce approximately 80% oil and 90% gas as well as coal
and almost half of the industrial wood. They export these resources,
bringing in 2/3 foreign exchange earnings for the country.

* Market Reforms

- With the beginning of market reforms in Russia during the 1990s,
the northern regions went through severe difficulties in the process of
adapting to new socio-economic conditions.

3. Northern Regions of Russia:
Socio-economic Changes and Prospects

* The importance of the Russian North

-» The northern regions of Russia, which account for 70% of the total
land area, produce approximately 80% oil and 90% gas as well as coal
and almost half of the industrial wood. They export these resources,
bringing in 2/3 foreign exchange earnings for the country.

* Market Reforms

- With the beginning of market reforms in Russia during the 1990s,
the northern regions went through severe difficulties in the process of
adapting to new socio-economic conditions.

Fig.-37
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3. Northern Regions of Russia:
Socio-economic Changes and Prospects

* Problems of the Russian North

— Income, housing, and various social welfare services significantly
decreased

- Unemployment and wage arrears

- The average life expectancy of indigenous people was lower than that of
Russians by 10-11 years.

-> During the period 2003-2009 alone, birth rate fell by 34%, and mortality
increased by 42%.

- The ecological environment in industrial areas became extremely worse
- damage of indigenous people's settlements and social infrastructure

3. Northern Regions of Russia:
Socio-economic Changes and Prospects

= Based on research conducted by some scholars, socio-economic
development in the northern areas of Russia can be classified largely into
three clusters as follows:

Cluster 1 shows the highest level of socio-economic development, consisting

oofkthre}e regions (Nenets, Khanty-Mansiysk, and Yamalo-Nenets Autonomous
rug).

Cluster 2 consists of eight areas (Republic of Karelia, Komi Republic,

Arhangelsk region, Murmansk region, Saha Republic, Kamchatka area,

Magadan Region, and Sakhalin region) with average level of socio-economic

development.

Cluster 3 consists of four areas (Evenk, Koryak, Chukotka, and Taimyr

Autonomous Okrug) whose socio-economic development level is below

average.

Fig.-39
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3. Northern Regions of Russia:
. .
Socio-economic Changes and Prospects
* In order to improve the socio-economic environment in the northern
regions:
1. Preservation of the environment and improvement of ecological situation
2. Improvement of living conditions: housing, utilities, and consumer services
3. Ensuring employment, development of traditional industries, fisheries
4. Medical and sanitary-epidemiological welfare
5. Development of communication system
6. Provision of housing for citizens who travel from the Far North.
7. Spiritual revival of indigenous people in the North.
8. Strengthening the material and technical bases for agriculture and fisheries

3. Northern Regions of Russia:
Socio-economic Changes and Prospects

* Prospects:

The northern areas of Russia are expected to develop as described
below depending on their geographical locations: Northern Europe,
northern part of Western Siberia, northern part of Eastern Siberia, and
northern part of Far East.

1. The socio-economic development of the European North is
associated with the prospects of reconstruction and modernization,
export capacity or potential of leading industrial complexes such as fuel
and energy, military-industrial, and wood chemistry.

Fig.-41
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3. Northern Regions of Russia:
Socio-economic Changes and Prospects

2. The economy of Western Siberia is based on the development of the
country's largest oil and natural gas.

3. North Eastern Siberia is rich in mineral resources, including ores of
nonferrous metals and significant reserves of iron ore and gold ore.

4. The socio-economic situation in the north of the Far East at the
present time can be defined under the concept of federal target,
"Programs of socio-economic development of the Far East and Trans-
Baikal."

3. Northern Regions of Russia:
Socio-economic Changes and Prospects

* Research Project:

— Research on regions in Russia has been very active since
the 2000s. Note, however, that few studies are available
regarding northern regions particularly on the development
and preservation issues of the regions.

- Accordingly, based on previous studies, future research
needs to concentrate on the North Pole Route and the
possibility of resource development in the northern regions as
well as on the sustainable development and preservation of
these regions.

Fig.-43
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(4) Kang, KukJin (Korea Research Institute of Ships and Ocean Engineering

(KRISO))

“Recent Research Status of KRISO Ice Tank”

Recent Research Activities of
KRISO Ice Tank

05 July. 2016

Dr. Kuk-Jin Kang
Ship Hydredynamics Research Group / loe Moge! Basin

1. Introduction of KRISO Ice Tank
2. Model test of Ice-going vessels

3. Research Project

Fig.-1

Fig.-2

Introduction of KRISO
Ice Tank

1. Introduction of KRISO Ice Tank

= Objective
- KRISC Ice Tank will provide the research community and
industries with an arctic engineering technologies

= Functions
- Model test and analysis of ice-going vessels and arctil
- Full scale ice trial of ice-going vessels

- Wir per ion of ship equip
= "I. 5 ¥
LT ‘,},f‘
4/39 ﬁlﬁ-

Fig.-3

Fig.-4

1. Introduction of KRISO Ice Tank

= Dimension of facility
-42m(L} X 32m(W) X 2.5m(D)
- EG/AD-CD Model ice
- Main X-Y carriage
- Service carriage
- Micro-bubble system
- lce meHting pit

- Thermal barrier

- Min. ambient air temp. : -26°C
- lce growth rate : 2.1mm/h at -18°C

Preparation Section

5/39 @

1. Introduction of KRISO Ice Tank

= Model Ice Preparation : 4 stages

6/39

Fig.-5
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duction of KRISO Ice T:

= Model Ice Properties

739 P 15

Model test of Ice-going
vessel

Fig.-7

Fig.-8

2. Model test of Ice-going vessel

= Ship Performance in ice {(IBRV Araon)

9/39

2. Model test of Ice-going vessel

» Standard Ship Model : IBRV Araon

Scale (A=18.7) | Model Ship
Lpp [m] 5.09 5.0
Bm] 1.02 19.0
Toaign [M] 0.38 6.8
Stem angle [g] 35.0 35.0

10438

Fig.-10

2. Model test of Ice-going vessel

= Model Ice Conditions
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Level Ice Pre-sawn Ice Brash Ice
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2. Model test of Ice-going vessel

= Analisys Sta Pro & Correction Method

{ Bollard Pull Test =/ips} )—- iy Q@ V=0 Po 5. 1ps. 7ps selection

[Tuwed Propulsion Test
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2. Model test of Ice-going vessel

= Ship Performance in Level Ice Channel

13/33

2. Model test of Ice-going vessel

= Ship Performance in Pack Ice Channel

Pack ice 80% 0.595m/s (Skts in full-scale)

Fig.-13

Fig.-14

Model test of Ice-going vessel

2. Model test of Ice-going vessel

= Ship Performance in Brash Ice Channel

15/39

= Maneuvering Test of Ship Model

16738

Fig.-15

Fig.-16

Research Project

3. Research Project ()

» Project title: Arctic Safe Voyage Planning System for
Vessels Operating in Northern Sea Route

= Project period: 2014. 11 ~ 2019. 02 {4 years and 4 months)

= Project Manager: Kuk-Jin Kang

18/38

Fig.-17
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Arctic Safe Voyage Planning System for Vessels Operating in NSR

= System Concept

m L ickis0 4

Ldean

19/39 @

Arctic Safe Voyage Planning System for Vessels Operating in NSR

= Key Technologies

(8) Arctic Vayage

Ewiroomental

ceiving and Processing of Arctie tee Data

hoet & Medium Range Arctic Enironment and lee Prediction

informatian System
(aves) |A3 : Receiuing andi Processing of Dpen Sea Dt

B - Sio Speed / fce Prodiction based on Mads Test 7nd Numerical Amalysic

B2 : Struetural safe Speed Prediction based on Ite-Hull tnleraction Simutation
8) e Spocd Prediction|
& -

+ DB Construction of S3f0 Sposd on fcs Class Ships

B4 : Optimal Path Blanaing Algorithe

BS ; Ship Transit Modal

+ Oparsting Charactaristics Madelling

65 et e Voyoge Iser interface and Envirnmantal Modalling

Planing System |3 - Vayoge Planning Considering Safety and Eficiency
AsvPS)

|4 : On-Board Yoyage Plansing System

20/39 ﬂ

Fig.-19

Fig.-20

Arctic Safe Voyage Planning System for Vessels Operating in NSR

= Technology Relation

| Forecasting of Sea lce & Weather Cor
1

A1 Uiormation | [A2 Sher: & Mie
& Waniorig Term Forecssting

IModeling & DB Performancs.

| [Ba &icarithm of 1
Voune i |—r‘
i i
B B2 Sa’C

pping Information

1
Qperaling
Conditians
{Engine, Garg
Arrtual & Deparnre
| | Ship Conditicns.
nes Stuct g, &
labiiy ola )] —sEe
C3Feoramic f wop || [CSScompmm] ) - - - == =
Aralysis F

S Mnesling % DR far
el PaIBiManG 4

Arctic Safe Voyage Planning System for Vessels Operating in NSR

= Key Technologies & Road Map

A drctic PO Wt ion uson ot it Valkdation £
Voyage Sosernaf 308 s ¥ Berokdion Oata T Baied 00 MUISAR " lnacmaton Stem iy
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Seaiid Ton Plami Sy e s
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3. Research Project ()

» Project title: Development of integrated measurement system for
real-time ice impact load of icebreaker ARAON

= Project period: 2015. 06 ~ 2017. 12 (2 years 6 months)

» Project Manager: Dr. Seong-yeob Jeong

= Contents
- Development of integrated measurement system for real-time ice
impact load
- Application and operation for safe voyage planning system of
Northem Sea Route

23/39 m“

t of integrats neasurement system for real-time ice impact load of icebreaker ARAON

= System Feature

Phase II

Phase 11

Phase 1

4G el Ship Motion Synchronizsbon

Angliczion and Cpatian

- HOR

Inigating Sfe Yoysie Pamsing Systurs

24738 m"

Fig.-23
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pact load of icebreaker ARAON

Develops of integrated measurement system for real-time ice

= Ice Trial and Field Measurement of ARAON

Development of integrated measurement system for real-time ice impact|oad of icebreaker ARAON

= Local lce Pressure Measurement

26/39 &&E

Fig.-25

Fig.-26

Development of integrated measurement system for real-time ice Impact load of cebreaker ARAON

= Prediction of Local Ice Pressure

- Single Gauge : 7 = ¢

Measured $/G data XE
~ Rosette Gauge : Equivalent Stress(Von-Mises) cq.

{Strain)

- Influenee Coefficient Method

Stress G R G G R R e el

Local Ice Load

27139 ﬁg_,

_i
|
g

pact load of icebreaker ARAON

Development of integrated measurement system for real

= Ship Motion Measurement

Motion Sensor:
3 accelerometers Wi [ alb el el
Fangular aiecmears whole- ship mations analysis
=% N i
3
Surge
Sway

Calculation of

v Heave
™ o ™ Global Ice Load

28/39 @’

Fig.-27

Fig.-28

Development of integrated measurement system for real-time ice Inpact load of Icebreaker ARAON

= Global Ice Loads Results

pres
ot artantn

29/39

Development of integrated measurement system for real-time ice impact load of icebreaker ARAON

= Sea lce Property Measurement (Sea Ice Camp)

30/38 &L
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Development of integrated measurement system for real-time ice impact load of icebreaker ARAON

= Property of Sea Ice

Compressive strength of  Fexural strengh of sea
Bariple sea Ice (MPal e (kPal

Toral 19 ice samples

o

P

31/39 @

Development of integrated measurement system for real-time Ice impact load of icebre: ARAON

= Sea Ice Thickness Distribution by EM device

e ces g e o

o

Estmated sea lor thidkncss

32739

Fig.-31
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3. Research Project (lll)

Project title: Development of ice model test and analysis
technique for evaluating performance of FPU in Arctic

Project period: 2015. 01 ~2016. 12 (2 years)

Project Manager: Dr. Kuk-Jin Kang

Contents
- Improvement of madel ice and measurement of its properties

- Preparation of Arctic-FPU model and ice model test

- Study on ice model test for evaluating ice performance of Arctic FPU

- Development of dynamic position test method for evaluating
station-keeping performance of Arctic FPU

33/39 @

model test and analysis technigue for evaluating perfarmance of FPU In Arctic

Develepment

= Model test method in pack ice condition

16 ce test channets] [0n¢ of pack ice canditian(80%)1

(Pt e it Bl

[3 ek ice tost channels]

« square-type ice sheet
«  preparing three different pack ice channels
carrying out the test separately with a high repeatability

34738 @‘

Fig.-33

ng performance of FPU in Arctic

35/39

ue for evaluating parformance of FPU in Arc

Development

» Color separation technique : optimum valley algorithm (Otsu)
= When the distance of two peaks is too narrow

ratio of pack ice[%]

No. error [%]
PlAN(KRISO)  this algorithm
1 a0 a1 543
2 E 65561 GEED
3 Eul B7831  TASI
4 40 85901 LBOL
5 0 87761 7L
g A0 BY.200 ErRh]

average of erfor [#] 6464

36/39 &
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Development of model test and analysis technique for evaluating performance of FPU in Arctic

= FPU model (A = 57)

= FPU design ; 2 azimuths + 2 bow thrusters + mooring buoy
= manufactured by FRP
" p=005

37739 &EED

Development of ice model test a| lysls technique for evaluating performance of FPU in

= 15t model test : h=40mm, a=35 kPa

. Estimation of Resistance for the Arctic-FPU

—=— RN}
——+—— RY 6110 Pack ive {MH)
——&— RY, 8110 Prck ice {MK]

S REGHD Pack ioe {MH)

Resistanca {MN)

Tn B

38/39 P KRISD:

echnigue for evaluating performance of FPU in Arctic

= 27 model test : h=35mm, o is varied

g ! i
i ; ' i

Fol :

g :

g

Spovd (mis]

39/39
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(5) Hyun-Soo Kim(Inha Technical College(ITC))
“Brief Introduction of ice engineering R&D work regarding Floating structure in
Korea touched by Inha Technical College”

f ice ingineering R&D work
ure in'Korea touched by

05 July. 2016

Inha Technical College
Hyun Soo Kim

wAni san i

NPARC 2016 Maeting in Sapporo
hasted by Cold Region Port and harbor Engineering Reseahch Center{CPC) & KMI

Contents

- Estimation system of ice resistance

@ Ice field test on Arctic and Antarctic

Y Future work

Fig.-1

Fig.-2

NPARC 2016 Meeting in Sapporc
hosted by Cold Region Port and harbor Engineering Reseahch CenteriCPC) & KM

Ice resistance estimation
Systeim for the ice
breaking vessel

NPARC 2015 Meeting in Sappero
hosted by Cold Region Part and harbar Engineering Reseahch CenteriCPC) & KMI

Motivation

on required on the

l:md minimum power it

Fig.-3

Fig.-4

MPARC 2018 Meeting in Sapporo
hested by Cold Region Port and harbor Engineering Reseahch Center(CPC) & KMT

.of Hull form

NPARC 2016 Meeting in Sapporo
hested by Cold Region Port and harbor Engineering Reseahch Center(CPC & KMI

@ Breaking resistance (Shimansky) 5 =
= L42 tan” a1+ tan” 2
fy "l 1+tan” & +tan” 3
Z
i _r:z tan o/l +tan® & x
TP T imitreitanc
S l+tan” z +tan” S
. sz tanes lan Y1+ lan’ g,
b= -[0 ——————————

I+ tan® o + tan® §
User defines interval of Station
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NPARC 2016 Meeting in Sapporo
hested by Cold Region Port and harbor Engineering Reseahch Center(CPC) & KMI

Shimansky
Method

“. Breaking Resistance

R :(L'-/"Lo‘fhzi
F,

1y
z

5 4
= EZ o tan § - Ice breaking
T Fy tano Parameter’
Fz= qu

, F

R, =C- Ao b =X

gy EP R, A
i 1.93. ’

CHBRIEIETR prc et wnt b Z

NPARC 2016 Meeting in Sapporo
hested by Cold Region Port and harbor Engineering Reseahch Center(CPC & KMI

@ Buoyancy resistance (Enkvist)

049Bhls

= i Mean concept

= PA.th

f  Mean concept

Ry=1f* Fy=gpadper
= gpaBLgCyphsing « f

R; = Ry + Ry

‘ Summation of buoyancy force

R[S oxrimer o v e
S e e 8

Fig.-7

Fig.-8

NPARC 2016 Meeting in Sapporo
hosted by Cold Region Port and harbor Engineering Reseahch Center(CPC) & KMT

“l Buoyancy Resistance

Rsfgpa h sin B

Summation concept

Summation of ice
piece’s friction
and buoyancy force

NPARC 2016 Meeting in Sappora
hosted by Cold Region Port and harbor Engineering Reseahch Center(CPC) & KMI

@ Clearing resistance (IONOV}

R, —2p,qhBF}.E[K3f v ( dr+k3ff

» Diverse of solution on the
stagnation point

S e 10

Fig.-10

NPARC 2016 Meeting in Sapparo
hosted by Cold Region Port and harbor Engineering Reseahch CenterfCPC} & KMI

lll Definition of new Clearing Plane

B=nd+njt+nk

{1

=W —nj+n
b R et Al 11

B o
8o oEy

NPARC 2016 Meeting in Sappora
hosted by Cold Region Port and harbor Engineering Reseahch Center{CPC} & KMI

lll Definition of new Clearing Plane

Define new

e ——
S R,

12
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NPARC 2016 Meeting in Sapporo
hosted by Cold Region Port and harbor Engineering Reseahch CenteriCPC) & KM

dP, = dP siné + dFcosé

aP,
- _ y
4P, =f dP,=f, =
¥ 4P =dPsing+ dPcosé

A

\ [

‘ d4F,
= dPsin& +f;mms§

= dFgsiné + fdP,

= dPsin& + f dP,cos€

Hapcoachtane+ 1)

SRR S =

MPARC 2016 Meeting in Sapporo
hested by Cold Region Port and harbor Engineering Reseahch Center(CPC) & KMID

dz
cosé

dz = coséds
x)
y

@ cuds =cuy

\ 4P, = dPcop(tans + f,) = dF,(tang + §,)

ay 1 "
e ) ST

ialia a0 OEFan Evplnee

Fig.-13

Fig.-14

NPARC 2016 Meeting in Sapporc
hosted by Cold Region Port and harbor Engineering Reseahch Center(CPC) 8L KMI

lli Clearing Resistance

: [y ()] e [y ()
=5 BEF, Kf Sl dr+ f
R, =2p,gh BF,;|K; M dr+ksf, et dz]

h: ice thickness B : section angle

pyzwaterdensity g : gravity acceleration

K3 '(=1.1), K;"(=1.66) : coefficient ¥ = dy/dt

fg : friction coefficient B kresdi

& (Woterine gngle Fg : Breadth Froude number

15

NPARC 2016 Meeting in Sapporo
hosted by Cold Region Port and harbor Engineering Reseahch Center(CPC) & KMID

o RS 2 oy L2’
R, =2p.qh B[-‘,E[Kgf by ()] da:+k3fﬂf %dr]
0

dy _ dy ds f ds if'(.s)
(z) = B4 _ 94 &5
y (2) uls) dscosE cost

dr ds do
& o # g
By =2pgh BEAK;f [M]stﬁ-k&f Mdd
0 COSc 0 COSc

P Define new clearing plane

p waterline angle is 90 deg on the parallel middle body

SIIFREBIYR Deoar ment offival Arch e
il ang BT EnDIvERRG

Fig.-15

Fig.-16

NPARC 2016 Meeting in Sapparo
hosted by Cold Region Port and harbor Engineering Reseahch CenterfCPC} & KMI

Ice properties read

DL

Calculation of ice
Breaking, Clearing,

D.LW.Ldata read
SECTION data read

Hull form Single,
Twin, 3POD 7

WRITE OUT FILE

STOP END

D.LW.Ldata read
SECTION data read

A 17

NPARC 2016 Meeting in Sappora
hosted by Cold Region Port and harbor Engineering Reseahch Center{CPC} & KMI

@ Any shape of hull form is available

[

s\
N
\\

\ \\‘

@ EEE
e

Separate hull form according
- to the waterline angle

N
CT 11T

i /l?i_‘

S R 18

Fig.-17
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NPARC 2016 Meeting in Sapporo
hosted by Cold Region Port and harbor Engineering Reseahch CenteriCPC) & KM

@ Model test results

Stres e, o)

phususgayfEBEEREEES

e T, oot

Dp— o et o et echhctrs
"ﬁi orgREER) 0 o1 sl Archiec 19

LT 3 Bt EnmeTg

MPARC 2016 Meeting in Sapporo
hested by Cold Region Port and harbor Engineering Reseahch Center(CPC) & KMID

Comparison between model test and calculation

Iee resistance (kN)
s
250 m—
. e | 7
— - |
1 = 1 .
o | Bdodeltest 1.0m
4 Program 1.57m
S
V|!jx] s
S St T
(B SOTEEE souim s e 20

Fig.-19

Fig.-20
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hosted by Cold Region Port and harbor Engineering Reseahch CenteriCPC) & KMID

Ice field test of Korean
Ice breaking Research
Vessel of Araon

T TR g 21

NPARC 2016 Meeting in Sapporo
hosted by Cold Region Port and harbor Engineering Reseahch Center(CPC) & KMID

» Field of ice trial

SOSEEEU pen s e 22

Fig.-21

Fig.-22

NPARC 2016 Meeting in Sappore
hosted by Cold Region Port and harbor Engineering Reseahch CenteriCPC) & KM

= Summary of general information of two big floes

Ice floe 1D T R T

Longitude 108° 42 9822" W 117° 500 4123 W

Location

Latitude 73° 28' 5867" S 72° 14' B2p43" S
Length (m}) S00 1,100
Size
Width {m) 600 600

Date 22 Feb 2012 4 Mar 2012
When }
Time 11:00 420
Sunny Chusy
Sunshine Before sunset

Reconnaissance method ship helicopter

B G o {5}

A
| _Power of engine(vw) [ SR TR A

il pomEmme s o s =

NPARC 2016 Meeting in Sapporo
hosted by Cold Region Port and harbor Engineering Reseahch Center(CPC) & KMID

= Data acquisition method

ent & Method
Auger, scale
5¢

Freeboard
Snaw density Weighting machine and
constant volume device
Thermometer

Ice weight and density Weight measuring equipment

Ice Salinity Salinity measuring device

Test equipment

Flexural strength Calculation by empirical formula

GIEET I Portable GPS and scale
cps
_ Gyro
Anemometer
Sounder
Video

RPM

Thruster aj

le
Onry for reference

Draft gauge =
Thermometer 4

Fig.-23
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MNPARC 2016 Meeting in Sapparo
hested by Cold Region Port and harbor Engineering Reseahch Center(CPC} & KMI

= Measuring ice properties, hull stress & ship motion

MPARC 2016 Maeting in Sapporo
hested by Cold Region Port and harbor Engineering Reseahch Center(CPC} & KMI

Measuring ice properties, hull stress & ship motion

Fig.-25

Fig.-26

NPARC 2016 Meeting in Sappore
hosted by Cold Region Port and harbor Engineering Reseahch CenteriCPC) & KMID

= Trajectory of ship during the test on SI1

Latise St test rajectory Latitude
. Vi O s

nam ~ ‘

7m

-,
Taase —N A
, — (8
a M)
o 5 =
{ n e
| | |
B vl et s i s
= ‘w da 10BA3M 108433 108432 108431 10343 108429 10BA2B 106427 10BAZ6
Longitude
(B soTEEET s 27
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= Trajectory of ship during the test on SI2

. Trajectory of S12 test Latitude
R e e o S
s 721443

ff%_ LU saaes ATy
721455 4 v

1 \
72380 ’ 2
123805 1 NS R
72.147 v

N 721475 Al
72148 S
T
e 1] |
s | | |
=) T T 117525 11752 117515 11751 117505 1175
Longitude Lengituda
=
T s
(B EoFREE te e 28

Fig.-27

Fig.-28

NPARC 2016 Meeting in Sappore
hosted by Cold Region Port and harbor Engineering Reseahch CenteriCPC) & KM

= Data acquisition of SI1 & SI2 big floes
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= Ice thickness measuring by EM 31

z
=
s
o
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i

Ex

60




NPARC 2016 Meeting in Sapporo
hosted by Cold Region Port and harbor Engineering Reseahch CenteriCPC) & KM

= Snow density

om
10
20
30
£ w
£
g -so
=
Z2 o
=
&
70
S |
Snow density(g/cm?)

"AARI recommend that snow thickness will be added
If snow density is larger than 0.35 g/em®

fle = et e daval Anchilecure
[ P -

MPARC 2016 Meeting in Sapporo
hested by Cold Region Port and harbor Engineering Reseahch Center(CPC) & KMID

= Measured Ship Motion
Roll . @ @@ Qe 0 @ 0 &

el

B TR SR 32

Fig.-31

Fig.-32
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hosted by Cold Region Port and harbor Engineering Reseahch CenteriCPC) & KMID

= Measured Hull stress and strain

£ o ] 03 e daval Anchilecure
) EoEEE S e e 33

NPARC 2016 Meeting in Sapporo
hosted by Cold Region Port and harbor Engineering Reseahch Center(CPC) & KMID

= Analyze results of SI1 & 512

Mean - 5 Mean ice
Test Distance | time : Flexural
l power i 2 V (knots) thickness Strength (Mpa)

2| em)
“ 8.02 1581 105 293 14539 250
ﬂ 6.10 136.4 110 241 99.11 240
5.09 1237 80 3.01 92,50 3390
Distance | time V (knots) miak':':;‘: Flexural
1D (m) (s) {ern) Strength (Mpa,

595 1005 230 085 198.17 300

“ 795 1393 140 193 192.47 250

rmemm i 34

Fig.-33
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Correction of ice thickness

Power

F3 (MW}

293 1585 038 108 083 103 1 111 802 591
241 1187 037 108 087 103 AR 3 B [ 6.24

ﬂ 085 2275 009 117 040 103 1 111 695 322

183 22050 021 41310428403 ET L3 e 390

Eerenm i 35

NPARC 2016 Meeting in Sapporo
hosted by Cold Region Port and harbor Engineering Reseahch Center(CPC) & KMID

Correction with snow density, ice thickness, and hull-ice friction
and compare to level ice results of official sea trial

comparison of sea trial report & 511,512 at
Power(MW) |
1200 |
1000 + .
800 + r——
500
|
400 T |
e #5118 512 powgr Correction |
200 |
WPouer (MW) $eatrial |
000
o000 100 200 300 400 500 600 700 |
Speed (knot: |
peed (knots) 5.4 knots |
SV ey trgonenes %

Fig.-35
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NPARC 2016 Meeting in Sapporo
hosted by Cold Region Port and harbor Engineering Reseahch Center{(CPC) & KMI

Further.

» Application for the various ice type and offshore platform

P Failure mode define for the ice breaking phenomena

b Application to the attainable speed for the Voyage route plann

s —— I
Lo I Do TR e

MPARC 2016 Meeting in Sapporo
hested by Cold Region Port and harbor Engineering Reseahch Center(CPC) & KMID
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(6) Jihoon Jeong (Korea Polar Research Institute (KOPRI))
“Korea’s Scientific Activities in the Arctic”

Korea's Scientific Activities
in the Arctic

prepared for
Hokkaido University, Sa pporo

\ 1;& .N;

Fig.-1

Korean Arctic Science and KOPRI; brief
infroduction

KOPRI, lead agency for the national polar
program (mid size, bipolar), Government
sponsored research institution

= IBRV, a station in Sv
Arché observation si

ber of pan-

~ 200 expedifioner

21 .Arctic large @
- within KOPRI (15 fiel

=

B
._,.-.rf

- Multidisciplinary oceanographic and ecosystem

= such as PACEO (P
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Ocean going efforts;

Geographical focus on the Pacific Sector of
Arctic and sub-Arctic

field studies :
= Linked fo PAG. ;Baeﬁcﬁ

Ecosystem
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Korean Arctic Science and KOPRI; brief
intfroduction
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Why Arctic research for Korea

Joining international efforts to address global issues
(climate changes, energy, resources)

Korea subject to Arctic influences (location of the
Korean Peninsula, weather,

Confributing to'enviror
 sustainable developmg
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2015 Arctic survey

« Ocean Color Remote Sensing (Ocean Optics Measurement)

® Mooring {daploy) Py ] i ¥ 1
® Mooring (recover) k- . Hyper-spuctraradicmater Above water spectroradiomater  APC deployment

O SATICE 25,
Hydrographic Survey

® CTD
Water mass distribution & characteristics

CTD & LADC

Microb, lankton Ecology Phytoplankton physiology

ribution of bacteria and virus and community structure + To understand the photosynthetic characteristics of
ympositions of phytoplankton jorophyll @ concentration and primary production phytoplankton
nd community structure of heterotrophic proti:

plankton community and grazing impacts on phytoplankton biomass
K

ng layer that were reflected from the m

cal distribution of dominant mesozooplankton using EK 60

: } ) * International collaboration : KOPRI-SAMS- BAS-ONR-China-France-Spain
ukchi Sea and East Siberian Sea * Buoy deployments for physical observation
+ ADCP, Microcat, Sediment trap, RCM, AZFP

u physica sphe 3 utonomat:

KAMS-1 To study the energy balance at the atmosphere-ice-ocean interf
! BAS-type IME
& Tpesim - - 3 \ with o o Wave buoy

| mrsecami-a
Priogpert s
Hoggerk ssm

GPS drifter
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» MarthBering S=a
(DBO 3)
# ChukchiSeo
# EostSiberan Sea
- $ea ce station
- Dceanmoonng station
2 KOPRIstation

E KOPRI Arctic ocean
= monitering area

3%

& ARAONWI covertheregion from the Chukchl Bordertand fo the Eost Sioerdon Sec ond Mendelesy Ridge
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Fig.-14

Council, Alaska (65°N)
L1-Jul.10 & Jul.28-Aug.11, 6 scientists)
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Cambridge Bay, Canada
R.23-Jul.7 & Jul.27-Aug.10, 3 scientists)

Impact of Arctic changes on mid latitudes as
one of the key themes

_ Project newly launched ‘Relations between
— 'cloud forcing cnd sed ice re!aTed physics and

-
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Brd Station (Villum Research Station), Greenland
(2015. Dec, 1 scientist)

Cold spell in Northeast Asia due to Arcti

Arctic-mid latitude connection

Seq loe decreasing — Arctic Polar Vortex weokening — Mid latitude cold wave
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What one should noft forget to mention

Naval architects and offshore engineering

Shipping interests and Northern Sea Route
E Energy and mineralresources

Role for science

Why and how is the Arctic cHonging?

Understanding the magnitude, :
mechanisms and consequences of these “U==

% ® chapges———-=u

o~ ‘f.-.-;--"—
.-g" Basis for our actions [
| embmce These hanges
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Korea Arctic Research Consortium
(KoARC) launched

Launched in October 2015

21 partner institutions

Assess and prioritize Korean Archc reseclrch and ST

strengthen the- poﬂ;:ﬁiTc:T

‘! 3 sub-groups in operation;
f,i"p'olicy

. » www.aretic.or.kr
= ¥ ' e V.

Collc:brcn’rion, one of our key
emphases

International Cooperation

International cooperation sought in Arctic science and all other
Arctic endeavors
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(7) Eiji Sakai (the Ocean Policy Research Institute of Sasakawa Peace Foundation
(OPRI))
“Emission from Arctic Shipping Activities”

e Transit Voyages in 2010-2015
2010 2011 01z 2013 2014 2015
H H H 1 i it Totsl Volume of 1659207 292084
Emission from Arctic Shipping Activities Tt mow | wome | aerses | awsew | G0 | i
Tatal Mumier 4 a4 A6 71 129 7
of Transit {2 of them in (10 af them in (13 of them in 22 of them in {Sabetta
Voyages ballast) ballasty ballast) ballast) exchuded)

Eiji Sakai
Deputy Director
Ocean Policy Planning and Management Department

(O )| THE OCEAN POLICY RESEARCH INSTITUTE (Dats: Rsstomflot]

THE SASAKAVYA PEACE FOUMNDATION

Fig.-1

Northern Sea Route traffic (transits included)
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Fig.-3

Ships emit various types of pollutants Shpsowes |
during normal operation. i 3
| Alr pollution | ‘
Marpol 7378 Merine Pollution
Such as, LM l
+
» Sewage, Gray water L Voluntary ]
»~ Ballast Water { 1 - i
‘rnnFlfoulmg Compounds | = (@umping) I ‘ Oporational (discharge) Accidental apil
» Noise
# Exhaust Gases l l l
London Convention Marpol 73/78 OFRC 90
1972 Annexes I, 11, 1L IV, W Marpol 73/78
1936 Protocol A 1L
CiPrashants K. Mukharjes

Fig.-6
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HOW THE POLAR CODE
PROTECTS THE ENVIRONMENT

GARBAGE

INVASIVE SPECIES

Marine Diesel Exhaust Emission Composition

Free Mitrogen, N,

Free Oxygen, O,

Water Vapour - H,0

Carbon Dioxide - CO,

Oxides of Nitrogen — NO,
Oxides of Sulphur = S0y
Hydrocarbons — HC

Carbon Monoxide — CO
Particulate Matter — PM(Black
Carbon)

Fig.-8

Emission Control Areas
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3
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B possitle futwrs ECa

Thank you for your attention

Fig.-9
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(8) Koh Izumiyama (formar group head at NMRI )
“Oil Spill Problems in Ice Covered Waters”

Oil Behavior Spilled in Ice

Salar Radatan Atmosphere

Qil Spill Problems in N e
__Pesiing
Ice-covered Waters

Migration,

Koh Izumiyama

GAM::&:}.W
e

- 3
Dlssmlo-: =

SeaBatiom adimentation L~ Micrebial Guidization

c Research Community (NPARC) 2016 Meeting in Sapporo

Modifiad from Hilman, & and Safr, AL, 6% Proceedings of 1083 O gl Condarnca, p 210-228

Fig.-1 Fig.-2
Oil Spreading under Level Ice Oil Spreading in Under-Ice Roughness
[ 3 € Water ———~——. f

c]\ .

- . i

% b oo oo T o T
I i

Interfacial Tension enlarges Oil Slick Under-lce Profile, Sea of Okhotsk
Oil Thickness<0.1 mm

~e/ ;

Interfacial Tension retards Oil Spreading

o i+ Ol Thickness under Level fve

Joo= o= .

=2 T O - Wster Intevfaciad Tension
“ 40g Ao Water — il Density Difference

500 m 300 m

He=0.23Tm Hg=0.985m

15 Sandard Des rhon o oo Boram Reschvvess Iight, son

Numerical Simulation of Oil Spreading under lce
(0il Volume Spilled =40,000 m?)

)16 Meeting in 5.

Fig.-3 Fig.-4
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Oil Area Calculation Model Oil Area Calculation
II_ F-]
H . . Under-lce Roughness
b Oil Spilled »
b ] - ] Sea of Okhotsk
ce o : “Volume Spilled:  1.000m°
__O'I_ % ) il i *Density: 850 kg/m? Er o
" 5 & ol = E *Oil-Water Interfacial Tension: s
. . S B [ ) [
Interfacial Tension 3 [ | ois 20 mN/m e
+ E . * gn:-ﬁ Seandard Devistion, m
. A : O oils Roughness | Oil Area | Oil Diameter | Oil Thickness
0|IIPoollng in Elooe o 2 m mm
Under-ice Roughness | et = 2 00| 191,703 494 52
PP PR | s s s i
o Omﬂ 1 : 10 I;O 1000 lce with 0.2 3.679 105 115.2
Relative Roughness Height, Sy under-lce 0.5 2738 59 365.2
Ag: Oil Area under Ice with Roughness Roughness 1.0 1,156 38 865.2
Ay : Qil Area under Level Ice Open Water 10,000,000 3,568 01
Rg: Under-Ice Roughness Height

hy: Qil Thickness under Level Ice

2016 Meeting in Sapporo

~ 2016 Meeting in Sapporo

Fig.-5 Fig.-6
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Oil Encapsulation Process

Fig.-7

Heat Transfer through Oil Layer

-20°C

e e

& Present Study (experinent)

= Present Study (calculation)
o Data by Wolfe and Hault, 1975
— Eauation {7}
—- Eaustion {8

Insulated i

Ll
Box 0 i 1 o'
Rayleigh number, Ra

w

: Meeting in Sappora

Fig.-8

Encapsulation Simulation

Oil Spread Simulation

- il Volume Spilled : 40,000 m?
- Average lee Thickness: 1.0m

Ice Growth Calculation under Qil
- Air Temperature: -20°C
- Light Ol (v=1"10" ¢ m#/s)
- Viscos Oil (v=1*107 m?/s)

- Average Roughness Height: 0237 m o days 10 days

15 days

SO0 m z T =

Viscos
ail

Light
oil

Ice Thickness Grown, mm
00-20 20-40 040-60 E60-80 ME0-100

Summary
Solar Radiatan Securing Safety Atmcsphere
- Design
- Operation
t - Regulatory Regime
_ Pealing Photo - d 9 Pumping

=

Pa Qil Spotting
- Detection - Mechanical Recovery Water
- Tracking - In-situ Buming
- Forecasting o . - Dispersant "

= Microblal Crodization

Sea Battom
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(9) Natsuhiko Otsuka (CPC, ARC)

“Sustainable Use of the Northern Sea Route, Research by ArCS”

Harth Paeific Arctic Research Communiry
2016 Mesting in Sappere
5%, July, 2014

=

Sustainable Use of the Northern Sea Route ;
Research by ArCS

.
Qutline

® Recent stories and current situation of the Northern Sea Route
® Arising expectations and concerns
® Efforts of the “ArCS” project

- !
| = Comprehensive evaluation on the benefit and
Natsuiko OTSUKA ] * Risk ond sustainable use of the Arctic shipping
The Arctic research Center, Hokkaide University - |+ Sustainable and actual business model of the Arctic shipping I
ﬁ PRSP 4 g * Feed back/feed forward the study results to stakeholders.
= = Lo, i
\ \./ AN
N ] —
2. Recent stories of the Northern Sea Route \_/ ~ 3. Current situation and expectation
\ </
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o R B ® Accumulating experisnce = Enabling evaluation of shipping. /)
R R R BE _ ® Expanding activity
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Fig.-4

\_/ -
Environmental concem
o Emissions fom ansiting ships ~ not well assessad
= O spil in e Arcic Ocean may cause ssious effecs.
» Degradaion of spiled ol would take langer fme than
alfr waters because of ha low lemgersre,
* Ol recovery would not be sxsy sk because of e
hersh amdronmentsl condiion snd remotenass,

- Damage io e indgenaus peaple’s sackety and e is
also concemed.

4, Rising concerns
Maritime accident
* Incease af vessels may increase risk of accident.

*+ Search and rescuein remoie and hersh condtion under
DOOF infEETUCIIN,

* Poor accommadation and medical care infrastucture.

4

# How to evaluate risk and damage.

# Tighten up the navigation regulatory
system?

# Restriction of HFO?

# Expand international coaparation in
S&RE

# Developing oil recovery technology.
under international cooperation?

+ Effect to marine memmals, birds, and marine
ecosystems due 1 saling vessals.

il ercopsulation

i sea ice 2

( ‘ |
~ M /.

5. What should be considered?
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6. Toward Sustainable Arctic Shippil‘lg Q
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Thank you for your attention
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(10) KIM, Jong-Deog(Justin) (KMI)
Wrap-up Session “Suggestions for the Future NPARC”

1. PROPOSED COOPERATIVEACTIVITES

Conducting Joint Questionaire Survey to the NAPRC partners on the Arctic
Future in every 2 years after the Ministerial Meeting of the Arctic Council

Collecting and Sharing Information of Arctic Activities of each Partner
Consideration of Academic Journal on the Various Arctic issues

Joint Activity or Report at the Arctic Circle, Arctic Frontiers and other
Events hosted by the Partners under the name of the NPARC

Linkage to theTrilateral High level Dialogue on the Arcticamong 3
countries or other Sectoral Government Level Cooperation as a Regional
Expert Group

2. INVITATION of the 4" NPARC in BUSAN

- Inviting the 4 NPARC Seminar in Busan, Korea by
understanding of circulating host of annual Seminar

- Tentative Venue : International Conference Hall of the KMI

- Tentative Date : Decided by the consultation process
among partners by the end of 2016, maybe in May 2017

« Inviting additional Partners in the North Pacific region
such as the U.S,, Canada and Far East Russia

= Revision of the roles of local hosting organizations
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1, Photos

Opening Ceremony
Opening Address

[he 3% North Pacific Arctic Research Community Seminar

NPARC 2006 Mecting in Sapporo, 3% July 201

Hiroshi Saeki_(_(iérpersn of EZC)
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3 North Pacific Arctic Research Communit
NPARC 2016 Mecting in Sapporo, 5 July 2016

| Sung Gwi Kim (President of Kl\/il) ‘.



Introduction of Participants

Keynote-1 : KIM, Jong-Deog(Justin) Keynote-2 :Yasushi Fukamachi (ARC)
(KMI)

Keynote-3 : YANG in (SII S)
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Session-2 : China’s Activities on Arctic
Research

inity Seininar,

b |

(2) Zhang Yao (SIIS) |

(3) Cheng Baozhi (SIIS)

Session 3 : Korean Activities on Arctic
Research

nity seminar

(1) Wooik Choi and Seungdo Ra (IRS), () Kang, KukJin (KRISO)

(HUFS)

78



(3) Hyun-Soo Kim (ITC)

Session 4 : Sustainable Use of the
Arctic

= 7 li‘;' iy [T V
(1) Eiji Sakal (OPRI)

(3) Natsuhiko Otsuka (CPC, ARC)
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Wrap-up Session

Discussion-2 Discussion-3

Closing Remarks

Ryuichi Kuwajima (OCDI)
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Social Hour
Fellowship Banquet in Sapporo Beer
Garden

Otaru port museum -1 Otaru port museum -2
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