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For the provision of
an opportunity to
communicate between
members, The 1st
Polar Photo Contest
was held in 2011.
Enjoy the best and
excellent awards as
well as other nominated
photos.
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Director’s Message

Due to the frequent sudden cold recently, many damages have been incurred
throughout the world. The cause of this sudden cold can be found from the arctic
oscillation created by the high temperature in the Arctic; thus, such environment
change is threatening not only our everyday life but also the survival of the entire
human race. In this extent, the research on polar science has become crucial in
preparation for the future among humans.
There were many internal and external achievements that reinforced not only the
status and position of our institute but also that of Korea in 2011.
Internally, KOPRI realized a remarkable accomplishment by being selected as the
Best-HRD organization among public institutes in recognition of the execution and
establishment of 4 major strategies to secure excellent human resource and operation
of the human resource system that actively responds to internal and external environment changes. Moreover, it was possible
to provide an opportunity for excellent new researchers to pursue their dreams through ‘The Young Scientist Award in memory
of Jeon, Jae Gyu’ that was executed in 2011 for the first time, as well as to commemorate his spirit of noble sacrifice.
Externally, we had successfully held ‘the 13th Arctic Science Summit Week (ASSW)’ to share the information about polar
science and reinforce the network of international experts, and jointly promoted ‘Svalbard Integrated Arctic Earth Observing
System - Preparatory Phase (SIOS-PP)’ with EU for the first time in Korea. On another note, the research icebreaker ARAON
has been a great issue as it safely rescued a Russian fishing vessel, which was wrecked around the Ross Sea of the Antarctic,
and all of its crew, thus serving as a momentum to firmly secure the competence and status of Korea in the international
society.
In addition, it was possible to secure the largest number of Antarctic meteorites through the 4th Antarctic Meteorite Research
Team, and ARAON was selected as one of 'the 100 excellent achievements promoted in the national R&D’ especially in the
basic infrastructure area. Moreover, the groundbreaking ceremony of the research institute that will become the hub of future
high-tech science for Korea was held while holding a joint seminar of Korea-Norway and establishing the polar science forum
that is composed of experts from all levels of society. Likewise, KOPRI realized numerous accomplishments that have drawn
domestic and internationa lattention.
In 2012, Korea Polar Research Institute will continuously exert multidimensional efforts to expand the scope of polar research
and reinforce the conclusion drawing besides the successful construction of Jang Bogo Antarctic Research Station and safe
research institute, expansion of domestic and international cooperative research business, and pan-national
promotional activity including a special exhibition for the construction of Jang Bogo Station.
Thank you.
March 2012
President of Korea Polar Research Institute

Hong Kum Lee
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History

Functions

1985.

3

1986.

11

1987.

3

1988.

1

Acceded to the Convention on the Conservation of Antarctic Marine Living Resources (CCAMLR)

Acceded to the Antarctic Treaty as the 33rd signatory

Polar Research Laboratory was established at the Korea Ocean Research and Development Institute(KORDI)

The first Korea Antarctic Research Program(KARP) team conducted a survey in the vicinity of King Sejong Station

2.17
The Antarctic King Sejong Station was inaugurated

1989.

10

1990.

7

To undertake a world-class
programme of scientific
research, survey and long
term observations addressing key issues of global or
fundamental importance
that require access to the
Arctic/Antarctic or related
regions.

To sustain for the Korea an
active and influential regional
presence and a leadership
role in the polar affairs.

To maintain an integrated,
well-managed national capability to support the overall
national science strategy, to
exploit research outcomes,
and to raise public awareness worldwide.

To assist in the discharge of
the Korean international
responsibilities under the
Antarctic Treaty System and
with the administration of the
KOPRI.

To provide reliable and
independent advice to the
Korean government and
other stakeholders, contribu
-ting to the effectiveness of
Korean public services and
policy.

To provide a focus for
national and international
cooperation, and for coordina
-tion of major research
programs, especially those
addressing complex scientific problems or requiring
significant technology or
infrastructure.

Korea joined the Antarctic Treaty as a consultative party

The Antarctic King Sejong Station

The Polar Research Laboratory was expanded and renamed the Polar Research Center
Korea acceded to SCAR as a regular member

Director-General

Organization

Auditor
The Arctic Dasan Station

2002.

4

The Antarctic Jang Bogo Station

Korea joined the International Arctic Science Committee (IASC)

4.29

Department of Strategy & Policy

Korean Research Icebreaker ARAON

The Arctic Dasan Station was inaugurated

2004.

4.16

2006.

3

2009.

11

Vice Director-General

The Polar Sciences Laboratory was expanded to the Korea Polar Research Institute, KORDI

Unit of New Antarctic Station

KOPRI moved into the Incheon Free Economic Zone
Department of New
Antarctic Station

Deparment of Knowledge
& Information

Research icebreaker ARAON was constructed and delivered

12
Research icebreaker ARAON departed for the Antarctic

2010.

3

The Jang Bogo Antarctic Research Station was planed to build near Terra Nova Bay

7
Research icebreaker ARAON departed for the Arctic

2011.

12

The 25th overwintering party was dispatched to King Sejong Station

Division of Polar
Climate Research

Division of Polar
Earth-System Sciences

Division of Polar
Life Sciences

Division of Polar
Infrastructure & Logistics

Division of Management
& Planning

Division of
Administration

Station Operation
Team

Planning & Budget
Team

Human Resources
Development Team

Ship Operation
Team

Project Development &
Management Team

Financing & Accounting
Team

Public Relations
Team

Contract Procurement
Management Team
Infrastructure &
Safety Team
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Conspectus of Research Programs

Financial Statements

In 2011, KOPRI has continuously executed essential businesses of 8 organizations,
including the studies on the climate, environment, ecology, meteorite, and glacier in
the polar region, as well as joint international studies with foreign advanced
research organizations through the promotion of the 2nd year ‘K-POLAR Program.’
Also, it has realized the achievement of additionally discovering new projects while
supporting the execution of 12 projects in 8 universities with the budget of KOPRI
through ‘Polar Academic Program (PAP)’ that supports research expenses by
inviting the public for the theme of a unique polar research among universities. This
program made it possible to contribute to the expansion of the base for the domestic
polar research as 11 SCI theses were published in 2011 and 12 masters and doctors
were produced.

Income

The balance brought over
from the last account

Division

17%

Facility Costs

15%
Direct Expenses
Personal Payments

Government Funds

81%

K-POLAR
Main Business

PAP

KOPRI

10,838

K-POLAR Business

KOPRI

8,822

PAP Business

KOPRI

1,000

Other Business
Total

KOPRI

3,131

KOPRI

23,791

The Ministry of Land, Transport and Maritime Affairs

10,637

The Ministry of Education, Science, and Technology
National R&D Business

Ministry of Environment
Korea Meteorological Administration
Public Organization

Entrusted Research Business

University
Business (Entrusted by private)

Total

Income

Expenditure
Budget (%)

Research Grants

Business of KOPRI

1,300

66%

14%

Item
Financial resource

5%

Institute Revenues

In terms of major research achievements, 64 pieces of theses were published in the
domestic academic journals and among those, 46 pieces of SCI class and 7 pieces of
SCI (E) class were published. Also, 14 cases of industrial property right were
registered although polar study is a field of pure and basic natural science.

Research Funding in 2011

Operating Costs

2%

Also as for the national R&D business, the environment-friendly and small-giant
Jang Bobo Station is being constructed through ‘the 2nd Antarctic Station
construction business’ and in investigation of ‘the Antarctic and Arctic Ocean’ that
has been promoted as a project of the current Ministry of Land, Transportation and
Maritime Affairs, it was reorganized into ‘the understanding of environment change
in the polar oceans and study on their utilization’ and ‘exploration of future resources
in the polar oceans and development of their utilization technology’ to convert the
business from a fragmentary research execution to a systematic comparative study
for the polar oceans.

KOPRI executed the research business in the scale of 39.1 billion won in 2011 and
implemented research in the scale of 640 thousand won for each researcher.

Expenditure

Government Funds

53,139 (81)

Item

Personal Payments

Direct Expenses
Institute Revenues

9,039 (14)

43,509 (66)

11,499 (17)
Operating Costs

The balance brought over
from the last account

Budget (%)

1,187 (2)
Facility Costs

3,376 (5)

9,901 (15)

196
433
2,605

Total

65,825 (100)

Total

65,825 (100)

40
102
39,104
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2011

Hot Issue

3. 27 ~ 4. 1

9. 8

The Arctic Science Summit Week (ASSW) in 2011

Groundbreaking ceremony of the KOPRI building

4. 27

10. 26

Ceremony for the establishment of Polar Forum

Selection of KOPRI as a certified organization of human resource development in 2011
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2011

Hot Issue

Seminars, Conferences, Meetings

2. 14

3. 14

Report on the field research at the Amundsen Sea of Antarctica

(Paul Myrow
Colorado College)
Invited seminar by a foreign expert (Professor Paul Myrow)

11. 30
Selection of icebreaker ARAON as one of the 100 excellent achievements promoted in the national R&D

3. 22

4. 11

Report of the 2nd precise investigation for the construction site of Jang
Bogo Antarctic Research Station

Regular meeting of the members

12. 18 ~ 28

4. 11

6. 9
-

Successful rescue of the Russian fishing trawler 'Sparta' by the icebreaker ARAON

Invited lecture of Colin Summerhayes from Scientific Committee on
Antarctic Research (SCAR)

Joint seminar between Korea and Norway
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Seminars, Conferences, Meetings

Visitors

6. 17

9. 6 ~ 9. 8
-

2. 18

5. 6

Public hearing for the basic plan of the Antarctic research activity promotion

Joint workshop between Korea and Italy

Visit of the U.S. delegation from Antarctic Treaty Consultative Meeting
(ATCM) to KOPRI

Science technology ambassadors program

9. 22

10. 4 ~ 7

5. 21

5. 25

Meeting of chairman of Korea Research Council of Fundamental Science &
Technology, Keon Kim

Conference of Korean International Advisory Committee (K-IAB)

Field trip of Boramae Orphanage to the icebreaker ARAON

Tour of the journalists accredited to Ministry of Land, Transportation and
Maritime Affairs to the icebreaker ARAON

10. 5

10. 26
-

5. 26

5. 26

Presentation on the transfer of high technology possessed by the
government-funded research organizations

Joint workshop of Korea-Chile for cooperative research in the Antarctic

Event by inviting a sister school of KOPRI

Visit of the polar forum members to the icebreaker ARAON

22
_
23

Visitors

Events

7. 12

7. 27

2. 15

4. 14

Field trip of Children Journalism Group in Cheongwadae to the icebreaker
ARAON

Visit of New Zealand Ambassador Richard Mann to KOPRI

Ceremony of disbanding for the 23th overwintering party of the King Sejong
Station

The 7th establishment anniversary of KOPRI

7. 28

9. 22
-

5. 13

6. 20 ~ 7. 9

Visit of Chile Ambassador Hernan Brantes to KOPRI

visit of the representatives in the joint board of Korea-China Maritime
Science Technology Cooperation to KOPRI

Return of the icebreaker ARAON from the Antarctic

The 1st Polar Photo Contest

9. 27

12. 21

7. 15

7. 25 ~ 8. 2

Visit of the KAIST EEWS executive program members to the icebreaker
ARAON

Visit of Norway Ambassador Torbjorn Hol to KOPRI

Departure of the icebreaker ARAON for the Arctic

Operation of Civilian Field-trio to Korea Arctic Station (2011 Pole to Pole
Korea)
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Events

Domestic & Foreign Cooperation

8. 10 ~ 8. 15

10. 4

2. 11

2. 17

Participation in the 2011 Korea Science Festival

Departure of the icebreaker ARAON for the Antarctic

MOU conclusion with KT

MOU conclusion with Incheon Economy Free Zone for the establishment of
the KOPRI building

10. 23

10. 24 ~ 27

4. 4

4. 14

Training for the improvement of women's leadership in science, engineering
and technology

Polar environment adaptation training for the 25th overwintering party in the
King Sejong Station

MOU conclusion with Korea Institute of R&D Human Resource
Development (KIRD)

MOU conclusion with Korea Foundation for the Advancement of Science and
Creativity

10. 28

11. 28 ~ 12. 22

4. 29

6. 20 ~ 7. 1

Ceremony of initiating the 25th overwintering party of the King Sejong
Station

Operation of Civilian Field-trio to Korea Antarctic Station (2011 Pole to Pole
Korea)

MOU conclusion with LG Household & Health Care Ltd.

Participation in the 34th Antarctic Treaty Consultative Meeting (ATCM)
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Research
Activities
Research on Polar Climate Sciences

Research on Polar Earth-System Sciences

Research on Polar Life Sciences

International Collaborative Research on Global Issue sharing Polar Research Infrastructure (K-POLAR)

Polar Academic Program (PAP)

Research on Polar Climate Sciences

Research Activities

Reconstruction and Observation of Components
for the Southern Annular Mode (SAM) to Investigate
the Cause of Climate Change at West Antarctica
Background and Research Objectives
Background

Research Activities

Principal Investigator Seong Joong Kim

Tel : 82-32-260-6232 / E-mail : seongjkim@kopri.re.kr

As the leading atmospheric circulation mode, the Southern Annular Mode (SAM) or Antarctic Oscillation is defined as the
meridional pressure difference between the mid latitudes and Antarctica, and it plays a critical role in Antarctic climate change.
When the SAM is in positive phase, the westerly winds around Antarctica are stronger than normal and a substantial warming
occurs in the Antarctic Peninsula with a slight cooling in east Antarctica. In order to understand the climate change mechanism
over Antarctica, we need to observe the SAM constituents via in-situ expedition or satellite data records and reproduce the SAM
using a numerical model.

-

Objectives

-

- Reproduction of the SAM using a numerical model
- Evaluation of temporal and spatial variability of atmospheric temperature and wind fields
- Investigation of atmospheric component which leads to the upper level atmospheric temperature change

-

Results

-

- Reproduction of the temporal and spatial variation of the SAM since the industrialization using NCAR Community Atmosphere Model (CAM) atmospheric circulation model by three ensemble data obtained by simulating the model under the
framework of KOPRI Linux server system from the year 1871 and 1999 (Fig. 1).

-

- Observation of low level atmospheric constituents of the
SAM by installing the Automatic Weather Station (AWS)
from the King Sejong Antarctic Research Station in the
Antarctic Peninsular (58°W) to the northern Victori Land
(164°E) where a new Korean Antarctic station is to be
opened (Fig. 2)
- Observation and data analysis for the upper atmosphere
(mesosphere and lower thermosphere) temperature and
wind fields using the meteor radar installed in the King
Sejong Antarctic Research Station and analysis of gravity
wave observed from all sky cameras (Fig. 3)

Fig.1. Simulated time series of the SAM index averaged from June to
August in comparison with the observations (yellow contour is from
Climate Prediction Center and blue contour is from observation
base)

Fig. 2. Monthly average surface pressure measured in the King Sejong
Station, Lindsey Island, and Jang Bogo Station

Fig. 3. Upper atmosphere temperature observed from the meteor radar
installed in the King Sejong Research Station in comparison with the
temperature evaluated from SATI temperature and SABER satellite
data
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Research Activities

Research on Polar Climate Sciences

Principal Investigator Hyoung Chul Shin

Tel: 82-32-260-6270 / E-mail: hcshin@kopri.re.kr

It is well understood that change in the amount of CO2, CH4,
and N2O, which are important greenhouse gases in the

Research Activities

Dynamics of Southern Ocean ecosystem and
its buffering capacity of climate gases

atmosphere, link directly to the present and future global
climate. The Southern Ocean plays a significant role in global
carbon cycle as a strong sink area of anthropogenic CO2.
Primary production and ecological processes in the euphotic
zone (from surface down to ~ 100 m)are critical in determining
the magnitude of carbon removal from the surface, and could
affect the fate of other non-CO2 climate gases. This research
focuses on assessing the capacity of the Southern Ocean as to
how much anthropogenic CO2 and other non-CO2 greenhouse
gases can be taken up or emitted and as to what physical and
biological processes control their fate inside the water column.
We expect that these assessments should help to predict the

Fig. 3. pCO2 along the track on R/V ARAON in 2010/2011 season
illustrating a removal of atmospheric carbon into surface waters
in Amundsen polynya

future change in global climate due to dynamic variation of
greenhouse gases in the Southern Ocean.
Fig.1. Pacific sector of Southern Ocean as a carbon sink shown from
fCO2 measurement on R/V Polarstern in 2009/2010 season

Following the construction and use of a series of analytical
systems to observe the inorganic carbon and other major
climate gases (N2O, CH4, and CO), an equilibrator inlet mass
spectrometer has been built to measure O2/Ar as a gauge of
the net carbon removed from the atmosphere via biological
productivity. Our measurements in the Pacific Sector of
Southern Ocean on board R/V Polarstern in 2009/2010 season
revealed that this poorly explored area could be a significant
carbon sink due to enhanced algal abundance.
Observations in sea ice affected waters onboard R/V ARAON in
2010/2011 season showed Amundsen polynya to be one of the
most effective carbon sinks, and the set of environmental and
biological information obtained during the survey is under
analysis. The next field campaign scheduled in a similar area
will add far more data and this will form the basis of a more

Fig. 2. An equilibrator inlet mass spectrometer to measure O2/Ar as a gauge of
the net carbon removed from the atmosphere via biological productivity

advanced research that will investigate the fate of climate
gases and ultimate carbon sequestration effects.

Fig. 4. O2/Ar as a measure of the net carbon removed from the
atmosphere via biological productivity and other key environmental
factors in open water, sea ice zone, and polynya (on R/V ARAON
in 2010/ 2011 season)
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Research Activities

Research on Polar Climate Sciences

Arctic Ocean Research
Kyung Ho Chung

The Arctic Ocean Research aims to carry out detection and continuous monitoring of environmental changes in the Arctic
Ocean in relation to the changes taking place in the global environment. To this end, we have been analyzing various marine

Research Activities

Principal Investigator

Tel: 82-32-260-6220 / E-mail: khchung@kopri.re.kr

environmental and ecosystem changes data in Kara Sea, Barents Sea, Bering Sea and Canada Basin of the Arctic Ocean
through international cooperation with Russia, Japan, China and Canada since this research started in 2000.
The first independent Arctic Ocean cruise was conducted by using our research ice breaker ARAON in the Chukchi Sea and
Canada Basin of the Arctic Ocean in 2010. We conducted international multidisciplinary studies with US, UK, Spain, Japan and
China in seventeen marine stations and two sea-ice stations of Chukchi Borderland and Mendeleev Ridge in 2011. The main
research fields are summarized as follows:

-

- Atmospheric greenhouse gases(CO2, CH4) and pCO2 measurement

-

- Real time mapping of sea-ice and sea-ice pattern grouping by ocean environmental condition

-

- Spatial and temporal distribution of sea-ice by using airborne(helicopter) SAR survey

-

- Autonomous measurement of sea-ice dynamics and thermodynamic properties with sea-ice buoy

-

(high-precision GPS buoy and SIMBA buoy)

-

- Water mass distribution and characteristics
- Recent species composition of phytoplankton and chlorophyll a concentration
- Ocean color remote sensing
- Mesozooplankton community and grazing impacts by major copepods on phytoplankton biomass

Fig.1. Location map of Arctic Ocean cruise 2011

Fig. 2. CTD casting, sea water sampling and plankton net towing in the
Arctic Ocean

Fig. 3. Scientists conducting research on sea-ice of the Arctic Ocean

Fig. 4. International joint research team of Arctic Ocean cruise 2011
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Research on Polar Climate Sciences

Research Activities

Physical & Bio-geochemical Processes
in the Polar Sea Ice Regions:
Their Roles & Responses to Global Climate Change

Amundsen Sea is a drainage of the West Antarctic Ice Sheet. This area is experiencing one of the most rapid losses of glacier
and sea ice, which may further accelerate the collapse of ice shelf and glacier. Upwelling of the deep less-cold water plays

Research Activities

Principal Investigator Sang Hoon Lee

Tel : 82-32-260-6250 / E-mail : shlee@kopri.re.kr

some parts by warming the basal marine glacier, but it is a combined impact from both ocean and atmosphere. Biological
processes are often boosted with the melting of ice, such as the elevated level of chlorophyll in polynya. Physical processes
altered by the warming propagate through biological and biogeochemical ones, ultimately affecting the global ecosystem.
These may be a consequence from the warm ocean and atmosphere, but the decline in ice masses would be fed back to
climate changes by altering the ocean circulation and the ocean's role of carbon sinks or sources. In this project, we study (1)
the spatial and temporal variability of biological (community structure and productivity), chemical (green house gases) and
physical (salt and heat) processes in regions where the sea-ice coverage is drastically diminishing and (2) their possible
feedback(s) to the changing climate, in order to;
-assess the rapid changes of polar sea-ice dynamics and related physical, chemical, and biological processes under the
current trend of climate change, by implementing an Earth observation system from space (satellite) down to deep sea
(sediment trap and core),
-understand how those changes are affected by and fed back to climate changes in both regional and global scale
-understand how these signals are conveyed to mid to low latitude regions, and to improve the capabilities to predict future
changes

Fig.1.
CTD and sampling stations for the 2012 Amundsen
Sea expedition. Added to last year's stations are; 9
of BAS iSTAR moorings, 3 of Univ. of Gothenburg
moorings, 1 MBL WHOI sediment trap, 2 AWS sites.
Study sites expand to Pine Island Bay and Cape
Burks area.

KOPRI Amundsen project started in May 2010, and carried
out the first field expedition in Dec 2010 - Jan 2011. In mid
2011, KOPRI exchanged memoranda of understanding
with the world-leading research institutions, such as,
British Antarctic Survey, Swedish Board of Antarctic
(University of Gothenburg) for long-term observations on
the currents in the Amundsen Sea, in order to expand
KOPRI's connections to the global research network. In
addition to the ongoing collaborations with the Rutgers,

Fig. 2.
Scientists set up a sampling gear on sea ice, to
collect seawater samples underneath the ice
through a hole. Seawater chemistry and microbial
communities beneath the sea ice are different from
those in unfrozen areas, and scientists often find
clues from these valuable samples as to why and
how the ice affects the measured parameters.

USA, for top-quality science, KOPRI is currently in pursuit
of joint operations of research module (group) with China
on both ARAON and Xuelong.
Fig. 3. CTD rosette sampler is being lowered into the frozen sea from R/V
ARAON
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연구활동

Research on Polar Climate Sciences

연구활동
Research Activities

극지기후연구

Interactions between Polar Climate Systems
- Cryosphere, Marine
Biosphere and Atmosphere- using Satellite

연구책임자 김현철
Tel : 82-32-260-6259 / E-mail : kimhc@kopri.re.kr

Principal Investigator Hyun cheol Kim

인공위성 원격탐사를 이용하여 극지 기후시스템간 상호작용을 이해하기 위해 본 연구를 수행하였다. 시스템간 상호작용 이해를

Satellite remote sensing is used to understand the interaction among climate systems, such as cryosphere, marine biota, and

위해 극지빙권과 해양생물권 그리고, 대기권을 관측하여 상호권간 피드백 증거를 관측적으로 확보하고자 하였다.

atmosphere. Arctic environment provided an ideal experimental platform to prove feedback among the spheres because of the

Research Activities

인공위성을 활용한 극지기후 시스템간 상호작용연구:
극지빙권-해양생물권-대기권간 피드백

dramatic temporal variation of biota due to solar radiation change. Especially, the cryosphere is rapidly changing due to global
원격탐사를 이용한 극지환경변화 연구를 위해 북극해 해빙변동을 파

warming.

악하고, 중력장 변화를 이용하여 빙권의 변동에 따른 북극해로 유입
되는 담수량의 변화를 연구 하였다. 또한 해색인공위성 자료를 이용하

In this study the interactions among different systems are studied by using satellite remote sensing data, such as AMSR-E,

여 해빙 공간 분포 변화에 대한 식물플랑크톤의 변화를 관찰하였다.

GRACE, and MODIS. We evaluated total freshwater discharge from pan-arctic drainage region into the Arctic Ocean based on
satellite gravity observations and reanalysis findings, and showed a meaningful relationship between sea-ice variations and

DMS를 추적하여 빙권, 생물권 대기권간의 상호 작용을 연구 하였다.

fresh water changes.

이를 위해 계절별 입자의 흡습성 실험 및 대기중 DMS농도를 연속 관
측하는 시스템을 다산기지에 장착하여 관측을 시작하였다. 해양에서

In addition to satellite observation, this study focused on investigating the possible role of DMS as a climate controller and to

식물플랑크톤이 번성하는 시기에 DMS의 발생농도를 연속 측정하여
생물권과 대기권간의 상호 작용을 이해하려는 시도를 하였다.
본 과제 수행을 통해 기후변화 대응을 위한 EU의 북극공동관측망
(SIOS) 연구에 공식 참여하는 성과를 이뤄냈다. 본 과제의 연구 결과
는 국제공동연구 수행을 위한 극지연구소의 과학적 역량을 보여주는
데 이용될 것이며, 극지의 기후시스템간 상호 작용연구의 중요성을
인식시키는데 중요한 역할을 할 것이다.

find applications of satellite-retrieved parameters such as chlorophyll-a. The seasonal dynamics of atmospheric DMS
그림 1. 인공위성을 이용한 기후시스템간 상호작용연구 수행 방
법. 빙권과 생물권은 인공위성 원격탐사를 이용하여 관측
하고 대기권과 생물권은 현장관측을 통해 자료를 획득하
였다.
Fig.1. Schematic diagram of this study on the interaction
among climate systems(cryosphere, marine biota and
atmosphere) on the Arctic region. Cryosphere and
marine biota area observed by using satellite remote
sensing, and atmosphere and marine biota (DMS by
algal) are investigated based on field survey.

concentration were also investigated. We assessed correlations between atmospheric DMS and ice coverage / algal bloom in
the upper ocean.
Through this study we developed the international collaboration for climate change research with EU such as the SIOS projects.
Results from this study can be used to understand of the interaction among the different systems on the Arctic region. Such
understanding can play the important role of developing the research of climate change especially the study of interactions
between different systems.

(chlorophyll-a of phytoplankton) over the same periods
그림 2. 북극해 9월 해빙의 경년변동(AMSR-E: 2003년~2010년)과, b) 북극해 9월
해색(식물플랑크톤의 엽록소 a)의 경년변동 (MODIS: 2003년~2010년)

그림 3. 북극해에서 해빙면적(AMSR-E)과 식물플랑크톤의 엽록소농도(MODIS)
사이의 상관관계 (2003년부터 2010년까지의 월평균자료)

그림 4. 인공위성(AMSR-E, GRACE)과 재분석장 자료(NCEP/NCAR, ERA-Interim, JCDAS)
로 부터 계산한 북극의 대표적 4개분지의 겨울철(12월, 1월, 2월) 눈의 양

그림 5. 북극다산과학기지 주변의 제플린 관측소에서 운영 중인 대기
DMS 연속 측정기

Fig. 2. a) Year-to-year variation on Sea-ice extent in September over the
periods from 2003 through 2010 (AMSR-E),
b) year-to-year variation on Ocean colo

Fig. 3. Relationship between monthly sea-ice extent (AMSR-E) and monthly
chlorophyll-a concentration (MODIS) over the periods from 2003
through 2010

Fig. 4. Accumulated snow amount during winter season (December, January,
February) of 4 basins on the Arctic: satellite retrieved snow amount (AMSR-E,
GRACE) and reanalyzed snow amount based on climatological data and
numerical models (NCEP/NCAR, ERA-Interim, JCDAS)

Fig. 5. Atmospheric DMS measuring system mounted at
°
Zeppelin station near Dasan station in Ny-Alesund
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Establishment of Circum Arctic Permafrost
Environment Change Monitoring Network and Future
Prediction Techniques (CAPEC Project)

극지기후연구

북극은 빙하와 동토층의 해빙(

연구책임자 이방용
Tel : 82-32-260-6230 / E-mail : bylee@kopri.re.kr

Principal Investigator Bang Yong Lee

) 현상이 급격히 일어나고 있지만, 이에 대한 정확한 모니터링과 예측은 미진한 상황이므로,

In the Arctic, rapid warming phenomena are observed on the area around glacier and permafrost, but there are not enough

북극권에서 환경변화(대기, 동토, 생물 등)의 양상과 원인, 변화간의 상호연계성을 파악하기 위해서는 국제공동의 체계적 관측과

monitoring systems and exact estimating activity for the future. Therefore, it is necessary to observe climate change through

협력이 필수적이다. 이를 위해서, 북극 지역을 기반으로 한 관측 거점을 확보하고, 진행되고 있는 환경변화의 정확한 진단과 미

international cooperation in order to understand inter-correlation between the Arctic environmental change and its related

래 환경변화 예측 및 실사용자에게 준실시간급 정보를 제공하기 위한 자체 데이터 수집과 정확한 전송 및 분석 기술 개발이 필

phenomena. To do so, we have to in stall in-situ monitoring observation nodes on the permafrost area in the Arctic, so as to

요하다.

acquire quality data and exact data transmission technique, and to develop our own data analysis method. We must also

Research Activities

환북극 동토층 환경변화 관측시스템
원천기술 개발 및 변화 추이 연구

provide data on quasi-real time to users, so as to diagnose the situation and forecast future climate change.
이에 극지(연)에서는 2011년 6월부터 교육과학기술부의 지원을 받아
‘환북극 동토층 환경변화 관측시스템 원천기술 개발 및 변
화 추이 연구’
를 수행하고 있다. 이를 통해 북극해를 둘러싸는 환북극권 동토층 환경변화 관측 거점 확보 및 정밀 첨단 측정시

At this point, we have carried out a project of Establishment of Circum Arctic Permafrost Environment Change Monitoring

스템/분석 원천기술 개발 등 인프라 구축을 진행 중이다.

Network and Future Prediction Techniques (CAPEC Project) supported by the Ministry of Education, Science and Technology
(MEST) since June of 2011. Under the umbrella of this project, KOPRI is establishing the Arctic environment change monitoring

아울러 북극권 동토층의 물리-화학-생물학적 특성과 이산화탄소 플럭스와의 상관관계 이해 및 온도 상승에 의한 변화를 예측

nodes. In addition, the state-of-the-art observation techniques for harsh environments of the permafrost are being developed

하며, 관측자료 분석과 모델 개발을 통해 급격히 진행되고 있는 북극권 동토층의 환경변화 현상의 수치적 재현 연구를 수행하

by the relevant research team.

고 있다. 관측 거점은 미국 국제북극연구센터(IARC)와 공동으로 알래스카(카운실)에 확보하였고, 기존의 스발바드 거점인 북극
다산과학기지에 극지대기의 온실기체 및 에너지 교환 연구를 위한 입체형 정밀종합관측 시스템을 설치 운영하고 있다.

Furthermore, we have conducted studies on the assessments, numerical simulation and projection of the on-going changes in
the context of rapid changes in the Arctic region and their impacts on the mid-low latitude areas. In monitoring nodes planned,
°

one is installed on the Council in Alaska with IARC of USA, and the other on the Ny-Alesund in Svalbard with NPI of Norway for
understanding the correlation between carbon dioxide (CO2) fluxes with soil characteristics and predicting the responses of soil
properties to soil warming.
그림 2.
동토층에서의 온실기체 및 에너지
교환 연구를 위한 센서 노드 설치
Fig. 2.
Installation of sensor nodes for
study of greenhouse gas and ener
-gy exchange on the permafrost
area

그림 1. 북극해를 둘러싸는 환북극형 동토층 관측 거점 확보 구상도
Fig.1. Plan for establishment of circum-Arctic permafrost environmental change monitoring nodes
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Development of Core Technology
for Ice Core Drilling and Ice Core Bank
We are establishing glacial expedition and ice core drilling technology as a frontier project of glaciology study in the Antarctic
continent after construction of the Jang Bogo Antarctic Station, in addition to developing the chemical analysis technique of
climate and environmental proxies in ice and snow samples of the polar region.
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Principal Investigator Soon Do Hur
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In order to build the intermediate depth ice core drilling machine, we made a contract and designed the ice corer in cooperation
with LGGE (Laboratoire de Glaciologie et Geophysique de I'Environnement) in France.
We set up new WS-CRDS type water isotope analyzer to determine stable water isotopic composition of the ice core or snow
profile, and analyzed the snow pit samples from the NEEM, Jang Bogo Station. We are also working on the analysis of ice core
samples from Tsambagarav in Mongolian Altai. We believe this isotopic method will be used to study the hydrological cycle or
reconstruction of paleoclimate. In the near future, this analytical method will be helpful in multidisciplinary areas, such as
hydrogeology and atmospheric science.
We reported atmospheric deposition rates of platinum group elements (PGEs) in Antarctica during the last 50 years based on
determinations of Pt, Ir, and Rh in Antarctic snow samples. The concentration peaks for Pt, Ir, and Rh were observed at depths
corresponding to volcanic eruption periods, indicating that PGEs can be used as a good tracer of volcanic activity in the past. A
significant increase in concentrations and crustal enrichment factors for Pt and a slight enhancement in enrichment factors for
Rh were observed after the 1980s. This suggests that there has been large-scale atmospheric pollution for Pt and probably for
Rh since the 1980s, which may be attributed to the increasing emissions of these metals from anthropogenic sources such as
automobile catalysts and metal production processes.
Fig.1. The sketch of intermediate depth ice core drilling machine

Fig. 4.
Concentrations of Pt, Ir, Rh, nss-SO , and Al in the
snow pit of Dome Fuji, Antarctica. Vertical dashed
lines indicate layers corresponding to volcanic
eruptions: (1)Pinatubo, (2)Cerro Hudson, (3)El Chichon,
(4)Ngauruhoe, (5)Deception Island, (6)Agung,
(7)Carran-Los Venados, and (e1) and (e2) Erebus.
Horizontal dashed lines indicate procedural detection
limits.

Fig. 2. Picarro stable water isotope analyzer at KOPRI

Fig. 3. Isotopic distribution of snow profile near the Jang Bogo Station
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Development of Core Technology
for Antarctic Meteorite Research
KOPRI has operated Antarctic meteorite recovery program (Korea Expedition for Antarctic Meteorites, KOREAMET) since 2006.
During 2010/2011 Antarctic summer season, Korea-Italy joint expedition was carried out in order to enter the Victoria Land,
which will be the construction site for the Jang Bogo Station, and to secure long-term recovery sites. At Frontier Mountains in
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northern Victoria Land (72° 57 S, 160° 28 E), 112 meteorite specimens were recovered during ten days. Site survey was also
conducted in the area between 71° S and 78° S, and the new 4 possible recovery sites with 5 specimens were found. All the
specimens were transported to KOPRI, and divided into two parts to be stored respectively by KOPRI and PNRA according to
allocation rules. However, 4 meteorites were proved to be meteowrongs during the classification. Currently 40 meteorites have
been classified and registered to the Meteoritical Society.
The Korea Curation of Antarctic Meteorites was a program that was initiated for the efficient classification and systematic
maintenance of meteorites. A clean lab was renovated for permanent storage of meteorites, and a preparation lab was set up
to make thin sections systematically. To analyze internal structures and high-resolution BSE images of meteorites, a new
scanning electron microscope (SEM, JSM-6610, JEOL) was installed. The homepage (KOREA Curation of Antarctic Meteorites,
KOREAMET) was opened for the announcement of Korea Antarctic meteorites to researchers and the public.
A new laser ablation (NWR-193) was introduced and attached to ICP-MS (Elan 6100, Perkin-Elmer). This LA-ICP-MS will be
used in the study of trace element behavior of constituting minerals of meteorites. For the development of radiogenic isotope
analytical system, Sr-Nd-Pb extraction equipments were newly installed, and a high-level analytical skill for determination up
to 10 ng was developed. New analytical equipment for measuring of whole-rock oxygen three isotopes of carbonaceous
chondrites was set up at the laser fluorination oxygen isotope analysis system.

Fig. 2. Searching and collecting of meteorites at Frontier Mountains
Fig.1. Base camp and helicopters at Frontier Mountains, Victoria Land
during 2010/2011 Korea-Italy joint expedition

Fig. 3. The largest meteorite recovered from 2010/2011 Korea-Italy joint
expedition

Fig. 4. Homepage for Korea Curation of Antarctic Meteorites
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Interaction between cryosphere and lithosphere near the
Jang Bogo Station: Integrated monitoring system for the
David Glacier and study on the evolution of glacier

Variations of ice mass balance in polar regions triggered by climate change can interact
with the lithosphere beneath ice. Geologic structure which has higher seismic activity
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and geothermal heat flux is likely to accelerate ice mass loss. The enhanced ice mass
loss due to active geologic structure causes additional tectonic events such as glacial
isostatic adjustments that eventually affect ice mass changes even more (Fig. 1).
David Glacier near by Jang Bogo Station is one of the largest and fastest glaciers in TNB
region, and glaciers system in TNB have been known for negative mass balance based
on many observational evidences. Therefore, David Glacier is a good area for conducting
research regarding ice mass balance and its interaction with the lithosphere.
We propose terrestrial, marine, satellite-borne geophysical expedition for the study area
with geological survey to understand the current movement of David Glacier and
tectonic structure in TNB. We have already installed 9 seismic stations (Fig. 2) in David
Glaciers and 2 AMIGOS system (Fig. 3) in Drygalski Ice Tongue. Our future plans involve
deploying 4 GPS stations, conducting air-borne ice radar survey, and installing more
Satellite geodesy

physical oceanographic sensors such as ADCP to monitor ocean currents. We expect
that such comprehensive observational system for David Glacier will provide us a clue
Glacial rebound

to understanding the interaction between cryosphere and lithosphere (Fig. 4).

Fig. 3. AMIGOS installed on Drygalski
Ice Tongue

ARAON

Seismicity

Geothermal heat flux

Melt generation

Fig.1. Schematic figure to show the interaction between cryosphere and lithosphere

Fig. 2. Seismic station installed in David Glacier region

Fig. 4. Locations of seismic stations and AMIGOS system in TNB.
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Construction of metabolite library from cold
-adapted organisms in the Subarctic Circle

The main results in 2011 include the three-dimensional structure
determination and ice-binding site identification of LeIBP.
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Arctic yeast Leucosporidium sp. produces a glycosylated icebinding protein (LeIBP) with a molecular mass of approximately
25kDa, which can lower the freezing point below the melting point
once it binds to ice. LeIBP exhibits the least protein sequence
similarity with other previously known antifreeze protein
structures. We have analyzed the antifreeze activity and
biochemical properties of native LeIBP as well as two recombinant
LeIBPs (bLeIBP: expressed in E. coli, pLeIBP: expressed in Pichia
pastoris). Furthermore, we have solved the crystal structures of
°

non-glycosylated bLeIBP and glycosylated pLeIBP at 1.57 A and
°

2.43 A resolution, respectively.
LeIBP structure adopts a dimeric right-handed -helix fold, which
is composed of a large coiled structural domain, a long helix region
(residues 96-115 form a long

-helix that packs along one face of

the -helix) and a C-terminal hydrophobic loop region (243PFVPAPEVV-251). Unexpectedly, the C-terminal hydrophobic loop
region has an extended conformation pointing away from the body
Fig. 2. Overall structure of glycosylated LeIBP. (A) Glycosylation at Asn185 is shown with the
stick model. (B) 2Fo - Fc electron density map at the 1 contour level around Asn185. (C)
Superposition of non-glycosylated LeIBP (magenta) and glycosylated LeIBP (Slate blue).
Phe244 adopts a different conformation in the glycosylated LeIBP structure

of the coiled structural domain and forms intertwined dimer
interactions. In addition, structural analysis of glycosylated pLeIBP

Fig. 3. Summary of mutation effects on LeIBP (A) The location of
each mutation on the trigonal cylinder structure is shown
in the stick model. Ordered water molecules (red spheres)
are presented on the B face beside the aligned Thr/Ser/Ala
residues. (B) Comparisons of the antifreeze activities of the
wild-type non-glycosylated LeIBP and the mutants at 370
M concentration.

with sugar moieties attached to Asn185 provides a basis for
interpreting previous biochemical analyses as well as the
increased stability and secretion of glycosylated pLeIBP. We also
determined that the aligned Thr/Ser/Ala residues are critical for ice
binding within the B face of LeIBP using site-directed mutagenesis. Although LeIBP has a common -helical fold similar to that of
canonical hyperactive antifreeze proteins, the ice-binding site is
more complex and does not have a simple ice-binding motif. In
conclusion, we could identify the ice-binding site of LeIBP and
discuss differences in the ice-binding modes compared to other

Fig.1. Crystal structure of non-glycosylated LeIBP. (A) Ribbon diagram of the dimeric structure of LeIBP observed in the asymmetric unit of the crystal.
The two subunits are colored green and blue. (B) The overall monomeric structure of LeIBP, which adopts a right handed -helical fold.

known antifreeze proteins and ice-binding proteins.

Fig. 4. The structural model for the molecular interaction
between LeIBP and basal plane of ice crystal was built
using the computational methods for rigid docking.
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Utilization of novel metabolites
from polar organisms
The purpose of this project is to activate polar biological researches by
obtaining metabolites, defining living mechanisms, and to commercialize
novel biomaterials from polar cold-adapted organisms. From this research
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project the polar biological metabolites analysis, bio-materials, composite
materials acquisition and utilization of the derived substances will be achieved.
In order to procure the biological metabolites from polar organisms, 66 strains
of actinomyces were collected for screening novel bio-materials with
antibiotics and antifungal efficacy (Fig. 1). Using LC/MS chromatogram
analysis, we gained LC/MS data for 169 kinds of methanol extracts for

Fig. 4. Ramalin attenuates DMN-induced liver
fibrosis. Liver fibrosis was assessed by
hematoxylin-eosin staining(necrosis) and
Masson's trichro-me staining(fibrosis).

detection of useful compounds and component analysis of extracts. To fulfil
continuous sampling for metabolites isolation from polar organisms, we are
also securing and maintaining the pure cultures of Antarctic and Arctic
mosses in laboratory (Fig. 2).
To procure new bio-materials and useful biological resources, we screened
Fig.1. Screening for antibiotic, antibacterial and
antioxidant effects of the collected
actinomyces. A: TLC profile of each extracts in various UV and staining conditions,
B: TLC profile of 17 Actinomyces extracts
under UV 366 nm, C: TLC profile of 17 Actinomyces extracts under anisaldehyde
reagent spray

the potentials as PTP1B inhibitors, Alzheimer's disease medicines,
immunomodulators, and cirrhosis drugs of extracts derived from polar
organisms. The immunomodulative effects of new substances, Stereocalpin A
and Ohioensin F, were verified (Fig. 3). We confirmed that a new antioxidant
from the Antarctic lichen ‘Ramalina terebrata’ has effect on the
hepatocirrhosis therapy (Fig. 4). We also selected 81 kinds of substances that
show inhibitory effect for secreatase activity by more than 30% (Fig. 5), and we

Fig. 5. Modulatory effects of BACE1 protein expression
by 368 extracts from polar organisms. Red
boxes indicate the extracts with high
modulatory effects (#194, #217, #337, #351)

expect that these substances are strong candidates to inhibit A formation
that can be responsible for Alzheimer's disease.

Fig. 2. Pure cultures of polar mosses that are
maintained. A & F; M2, B & G; M4, C & H;
M6, D & I; M7 , E & J; M7 . Upper row;
Cultures on plate, Bottom row; Expanded
rhizoid

Fig. 3. The inhibitory effect of Stereocalpin A and
Ohioensin F on the nitrite production in activated
macrophages. Raw 264.7 cells were pre-treated
with indicated concentrations of Stereocalpin A
and Ohioensin F for 2 hrs and then incubated
with LPS(1
) for 24 hrs.
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Functional genomics
on polar organisms

Genomics is a high-profile science, impacting on all areas
of biology. Functional genomics focuses on the dynamic
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aspects such as gene transcription, translation, and
protein?protein interactions for attempting to answer
questions about the function of DNA at the levels of genes,
RNA transcripts, and protein products.
Although the Antarctic is often viewed as one of Earth°Øs
last great frontiers; the extreme climate combined with
months of complete or near darkness provide inhospitable
conditions for life, the evolutionary history and geographical
isolation of the Antarctic has produced a unique
Fig.1. Functional genomic studies of Antarctic biota

Fig. 4. Environmental adaptation and predicted Toll-like
pathway of N. coriiceps

environment, rich in species adapted to the extreme
conditions. In this extent, it provides unparalleled tools for
studying natural selection in action and investigating the
link between organisms and environment. The Antarctic
functional genomics project is their genome-wide
approach to these questions for various Antarctic biota,
such as fishes, amphipodas, plants, lichens and
microorganisms involving high-throughput methods.
For these purposes, we obtained over 50 immune-related
genes (Toll-like immune system and MHC immune
system) from Antarctic fishes based on massive
transcriptome database (http://antagen.polar.re.kr), and
functional studies were carried out. We also screened over
20 stress response genes for cold and drought stresses
from Deschampsia antarctica, and construct transgenic
Brassica and Rice for functional analysis. As these results
provide new paths for advances in Antarctic genome

Fig. 5. Expression variation of stress response
genes of Deschampsia Antarctica, and
transgenic plants

research, such results could unlock the underlying secrets
and create new strategies for evolution and life origin.
52

Fig. 2. Genetic trade-off to cold adaptation of Antarctic biota
Fig. 3. Whole mitochondrial DNA sequence and gene
rearrangement of Gondogeneia antarctica
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Antarctic fish
genome project

The Antarctic fish has undergone extraordinary evolutionary episodes since the onset
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of widespread glaciation in Antarctica
approximately 34 million years ago, when the
Southern Ocean cooled to the freezing point
of seawater (-1.9°C). The Notothenioid fishes
are largely endemic to the Antarctic, and
these fishes have survived in the subzero
Fig.1. Notothenia coriiceps

waters of the continental shelf and may form
a unique type of adaptive radiation known as

Fig. 4. Comparison of assembled genome with BAC sequence of N. coriiceps

a species flock.
The goal of this project is to analyze the highthroughput genome sequencing of Notothe-

nia coriiceps by whole genome shot-gun
sequencing methods using next-generation
sequencer. We have successfully generated
and assembled a draft sequence of the
Antarctic Notothenioid genome using nextgeneration sequencing technology and SMRT
technology. The assembled contigs (550
megabases (Mb)) cover approximately 90% of
the whole genome, and the remaining gaps
(50 Mb) seem to contain tandem repeats.
A standard annotation approach based on
protein evidence was complemented by a
whole-genome alignment of the Antarctic
Notothenioid identified approximately 22,000
genes. These studies in cold-adapted
Antarctic fish whole genome sequence
provide insight into fundamental genetic
questions underlying the adaptation to
environmental challenge during climate

Fig. 2. Evolutionally pyrogenetic relationship of Antarctic fishes
Fig. 3. International collaboration with three countries for the
Antarctic fish genome sequencing project

change.

Fig. 5. AbySS assembled genome map of N. coriiceps
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Research Activities

Studies on Biodiversity and Changing Ecosystems
in King George Island, Antarctica (BioCE)

We have tried to investigate the biodiversity and changing
ecosystems in King George Island, Antarctica and to evaluate
Antarctic terrestrial and coastal marine ecosystem responses
caused by climate change based on multidisciplinary studies in
this research project (Fig. 1).
In order to share biodiversity information and bioresources
obtained from polar regions for scientific research and
industrial applications, we established Polar and Alpine
Microbial Collection (PAMC) and PAMC was opened for public
use (http://pamc.kopri.re.kr). PAMC database was constructed
based on DarwinCore2 and OBIS schema to enable biodiversity
information to be shared more efficiently with other databases.
To help in understanding the ecological roles and applying the
biotechnology of polar and alpine microorganisms, PAMC
provides information about each strain including geographical
information, habitats information, taxonomy information, and
physiological characteristics. Biodiversity information for
approximately 1,500 strains is currently available and 500
strains are ready for distribution. PAMC provides search tools
based on keywords such as taxonomy, geographical origin,
habitat and physiological characteristics.

Terrestrial survey using UAV

Coastal monitoring by satellite images

Terrestrial ecology
Ecology and meteoralogy

Survey of biodiversity
and phylogeography
Flora, fauna and biogeography

Studies on coastal
ecosystems

Oceanography and biogeochemistry

Fig.1. Multidisciplinary studies on biodiversity and changing ecosystems in King
George Island, Antarctica (BioCE)

This project also aims to establish databases for geomorphology, geology, climate, and biodiversity information for
further studies on the responses of terrestrial ecosystem to the
changing clim-ate. Two hundred and fifty soil samples were
obtained from Barton Peninsula and Weaver Peninsula in 2011.
Physicochem-ical characteristics were exami-ned, and studies
on microbial diversity are under progress. Preliminary studies
for the development of microbial activity assay techniques,
remote sensing technology for floral distribution mapping, and
artificial ecosystem modeling technologies were conducted.

Research Activities

Principal Investigator Han Gu Choi
Tel : 82-32-260-6162 E-mail : hchoi82@kopri.re.kr

Fig. 2. Soil sampling sites from Barton and Weaver Peninsula

Fig. 3. Vertical distribution of benthic invertebrates in Marian Cove

We have investigated biodiversity of marine benthic communities in several sites around the King Sejong Station including sites
(Marian Cove, Potter Cove, Collins Harbour) near submerging glaciers in order to assess the influence of retreating glaciers in
benthic communities as consequences to global warming since 2010/2011. In this year, vertical distribution of macrobenthic
communities was described on each site and substrate type. Also, distribution characteristics of common species were compared
at the sites near the glaciers and control sites (Fig. 3). Furthermore, we measured the physiological processes (food consumption,
feces production, ammonia excretion and respiration), and gross biochemical composition (protein, lipids, and carbohydrates) of
the Nacella concinna and Laternula elliptica under the control of a salinity gradient to highlight the physiological strategies for
optimizing energy gains and utilization.
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Research on Polar Life Sciences

Understanding Environmental Changes
in Arctic Permafrost

A new research project starts on June 2011, which is supported by MEST (Ministry of Education, Science and Technology). The
research aim of this project is (1) Understanding the correlation between carbon dioxide (CO2) fluxes with soil properties, (2)

Research Activities

Principal Investigator Yoo Kyung Lee

Tel : 82-32-260-6330 E-mail : yklee@kopri.re.kr

Estimating the contribution of microbial respiration, and plant photosynthesis and respiration to the CO2 production from soil (3)
Understanding geophysical and mechanical behavior of frozen ground correlated with environmental change.
To estimate the contribution of microbial respiration, and plant photosynthesis and respiration to the CO2 production from soil,
we did Arctic exploration on three different research sites: Ny- lesund, Svalbard Archipelago; Zackenberg, Greenland; Council,
Alaska. In Ny- lesund, we collected soil samples to study microbial community and soil organic carbon (SOC) in the area down
from Vestre Lovnbreen and Midtre Lovnbreen where different vegetation types were established. We also have a plan to analyze
the spatial distribution of vegetation and microbes along chronosequence of Austre glacier retreat, and the effects of glacier
melting water on the both organisms' establishments and soil development.
In Alaska Zackenberg, we collected soil samples at the experimental plots (treatments: summer warming, shaded, added
snow, removed snow, and control). We are interested in microbial community and SOC (soil organic carbon) responses to
warming. In Council, we collected soil samples in order to characterize permafrost soil properties, microbial communities and
their correlation. We are going to analyze the relationship between plants coverage and bacterial community structure.

Fig.1. Field trip in Midtre Lovnbreen

Fig. 2. Field trip in Zackenberg Station

Fig. 3. Community structure of soil bacteria in Council, Alaska (Phylum
level)

Fig. 4. Plant coverage in Council, Alaska
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Research Activities

International Collaborative Research on Global Issue Sharing Polar Research Infrastructure (K-POLAR)

KOPRI has executed the business of the 2nd year by planning and discovering KOPRI-oriented international joint research
projects since 2010 based on the management objective of ‘K-POLAR Program.’ The K-POLAR program that is carried out in

Research Activities

Overview of International Collaborative Research
on Global Issue Sharing Polar Research Infrastructure
(K-POLAR)

the scale of 4 billion won of annual investment has executed 3 KOPRI-oriented projects of the international joint research and 4
projects in participation of the international joint research programs.
Currently, KOPRI is promoting joint research programs with 28 advanced polar research organizations from 9 countries,
including Woods Hole Oceanographic Institution of the U.S., WHO, British Antarctic Survey (BAS), Scottish Association for
Marine Science (SAMS), and AWI (Alfred Wegener Institute in Germany) while consistently exerting efforts to become an
advanced country specialized in polar research through joint research and human resource exchange with distinguished
foreign universities like University of Alaska and Harvard University in the U.S.

Project Investigator

Period

'11.01.01 ~ '11.12.31

Role of the neutral atmosphere on the ionospheric electron
densities in the polar upper atmosphere

Project Title

Geon Hwa Jee

'11.01.01 ~ '11.12.31

'11.01.01 ~ '11.12.31

Petrogenic investigation of the 160°E segment in the circum
-Antarctic Ridge

Sung Hyun Park

'11.01.01 ~ '11.12.31

'11.01.01 ~ '11.12.31

Monitoring of abrupt environmental change in the ice shelf system
and reconstruction of Quaternary deglaciation history in West Antarctica

Ho Il Yoon

'11.01.01 ~ '11.12.31

'11.01.01 ~ '11.12.31

Understanding of Global Warming in the western Arctic Ocean and
its estimation based on high-resolution reconstruction
of paleoceanographic changes from the Northwind-Mendeleev Ridges

Seung Il Nam

'11.01.01 ~ '11.12.31

'11.01.01 ~ '11.12.31

Sea ice zone in Amundsen Sea as a model system to observe
the global warming and its impacts

Sang Hoon Lee

'11.01.01 ~ '11.12.31

'11.01.01 ~ '11.12.31

Construction of metabolite library from cold-adapted organisms
in the Subarctic Circle

Il Chan Kim

'11.01.01 ~ '11.12.31

'11.01.01 ~ '11.12.31

Monitoring sea-ice variations using satellite remote sensings
and ARAON

Ki Weon Seo

'11.01.01 ~ '11.12.31

'11.01.01 ~ '11.12.31

Korea Arctic Multidisciplinary Program [KAMP]
- Arctic Climate and Environment Change

Young Jun Yoon

'11.01.01 ~ '11.12.31
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Research Activities

International Collaborative Research on Global Issue Sharing Polar Research Infrastructure (K-POLAR)

Petrogenic investigation of the 160°E Segment
in the Circum-Antarctic Ridge
Research Activities

Principal Investigator Sung Hyun Park

Tel : 82-32-260-6119 / E-mail : shpark314@kopri.re.kr

In December, KOPRI conducted the research survey on 160°E segment of Australian-Antarctic Ridge using ARAON. This cruise
include Rock corer, MAPR, mapping and CTD. In this cruise, 32 rock core samples and MAPR data were taken and CTD data
was obtained on potential hydrothermal vent area. This cruise was the supplement of previous cruise which was conducted in
March 2011. In this cruise, KOPRI found the evidence of hydrothermal vent in that area for the first time in the world. KOPRI also
succeed in mapping and sampling first time. Mid-ocean ridge. underwater mountain range, is longest volcanic feature in Earth.
Mid-ocean ridge keep generating oceanic crust and support unique hydrothermal vent ecosystem. Circum-Antractic ridges are
1/3 of entire mid-ocean ridge, but many part of Circum-Antarctic ridges are still unsurveyed.
The data obtained during this cruise will be used for understanding the tectonics and the evolution of Antarctic mantle. KOPRI is
now planning AUV (Autonomous Underwater Vehicle) survey to explore the unique hydrothermal ecosystem in Antarctic-ridges.

Fig.1. The attachment of MAPR into Rock Core wire

Fig. 2. Glass samples on Rock Core head

Fig. 3. Deploying CTD
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International Collaborative Research on Global Issue Sharing Polar Research Infrastructure (K-POLAR)

Principal Investigator Ho Il Yoon

Tel : 82-32-260-6111 / E-mail : hiyoon@kopri.re.kr

Rapid and fundamental environmental changes are occurring in the Antarctic Peninsula, West Antarctica, as a consequence of
the abrupt collapse of the ice shelves. This project aims to establish a monitoring system for the ice shelf movements, and to

Research Activities

Monitoring of abrupt environmental change in the
ice shelf system and reconstruction of Quaternary
deglaciation history in West Antarctica

reconstruct the past environmental changes caused by climate changes in the ice shelf areas.
From Dec. 2010 to Jan. 2011, we carried out an oceanographic survey from the Prince Gustav Channel and Joinville Island
region in the northern Antarctic Peninsula using Korean icebreaker ARAON. Activities conducted during the survey include
geophysical survey (sub-bottom profiling and multibeam survey), gravity coring and box coring for sediment samples, CTD
survey and seawater sampling. Korean researchers participated in the survey of the Weddell Sea and the fjords in the western
coast of the Antarctic Peninsula in 2010 and 2012 as part of the international collaboration with USA LARISSA project team for
Antarctic ice shelf research. Sediment core samples obtained from the cruise were subjected to sediment facies analysis and
diatom analysis by Korean scientists. The ice-shelf monitoring system will be installed on the Weddell Sea ice shelf during the
2013 cruise. As part of the ice-shelf monitoring system, two NSID's patented AMIGOS (Automated Met-Ice-Geo Observation
Systems), four low-temperature-tolerant seismometers, and two high-resolution GPS systems were acquired and tested in
2011.

Fig. 2. Box coring for marine surface sediment. Joinville
Island in the northern Antarctic Peninsula

Fig.1. Collapse of the Larsen-B ice shelf in the Weddell Sea, as recorded by NASA's MODIS
satellite sensor

Fig. 4. AMIGOS station installed at the Cape of Disappointment, Antarctica, by NSIDC researchers, as part
of the LARISSA project (http://iceshelf. wordpress.
com)

Fig. 3. CTD survey for the characterization and sampling of seawater. Joinville Island in the
northern Antarctic Peninsula
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Research Activities

International Collaborative Research on Global Issue Sharing Polar Research Infrastructure (K-POLAR)

Principal Investigator Seung Il Nam

Tel : 82-32-260-6227 / E-mail : sinam@kopri.re.kr

Research Background
-

- The extent and thickness of Arctic sea ice are drastically diminishing in recent years due to the amplified response of the

-

- The rapid melting of Arctic sea ice has led to the increased research activities of the six countries of Pacific-Arctic Group

-

- Reconstruction of paleoclimate records preserved in the western Arctic sediments is important in terms of understanding the

Research Activities

Understanding of Global Warming in the western Arctic Ocean and its
estimation based on high-resolution reconstruction of
paleoceanographic changes from the Northwind-Mendeleev Ridges

Arctic Ocean to global warming.
(Korea, Japan, China, U.S., Canada, Russia) in the western Arctic to unravel the present and past climate changes.
present oceanographic and environmental changes related to recent sea-ice melting and for a reliable prediction of future
climate changes.
-

Objectives

-

- Acquisition of shallow seismic data and sediment cores using the
ice-breaking research vessel ARAON and establishing a
reliable stratigraphy of sediment cores
- Reconstruction of glacial history and high-resolution paleoceanographic changes in the western Arctic during the late Quaternary

-

glacial-interglacial cycles using precise stratigraphic data and
multi-proxies
Research Themes

-

- 2010 and 2011 ARAON expeditions to the Northwind-Mendeleev
Ridge regions in the western Arctic
- Acquisition of high-resolution Multi-beam Bathymetry and Sub-

-

bottom Profiling data and sediment cores from the western
Arctic Ocean
- Reconstruction of glacial history and high-resolution paleoceanographic changes using multi-proxy data set (e.g., oxygen and
carbon stable isotopes of foraminifera, carbon and nitrogen stable
isotopes of organic sediments,
-

10

Be, opal silica, organic

carbon and calcium carbonate contents, etc.) estimated from the
Fig.1. Monthly September ice extent for 1979 to 2011 showing a decline of 12.0 % per decade
(From NSIDC,

western Arctic sediments
- Palynological analysis on the western Arctic sediments for
reconstructing paleoenvironments (e.g., sea-ice coverage,
paleoproductivity, SST and SSS, etc.)

Fig. 2. A, B

Undisturbed surface sediments collected using
Multicorer and box corer during the first ARAON
Arctic Expedition in 2011.
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International Collaborative Research on Global Issue Sharing Polar Research Infrastructure (K-POLAR)

Construction of metabolite library from cold-adapted
organisms in the Subarctic Circle

The purpose of this project is to obtain diverse cold-adapted organisms in the Subarctic Circle and to discover novel
biomaterials by secondary metabolite screening. Main research contents are 1) to study on Subarctic biodiversity in
collaboration with Russia and Mongolia, 2) to discover cold-adaptive mechanisms of Subarctic organisms; to define their
secondary metabolites; and to construct a library of those extracts, 3) to establish collaborative relationships for developing

Research Activities

Principal Investigator Il Chan Kim

Tel : 82-32-260-6320 / E-mail : ickim@kopri.re.kr

novel biomaterials from psychrotolerant organisms in the Subarctic Circle.
In order to collect cold-adapted organisms, we conducted the international collaboration with the Institute of Biology and Soil
Science (IBSS), Institute for Biological Problems of Cryolithozone (IBPC), Limnological Institute (LIN), and National University of
Mongolia (NUM) in 2011. Diverse cold-adapted

Fig.1.

organisms, including about 300 species of local plants
and 78 kinds of environmental samples have been
Cold-adaptive plants in the Subarctic Circle
A. Sphagnum belticum
B. Cillonelia norgitas
C. Pynra asozilfia
D. Arctosfaphylos arbutifolia

obtained through each institute (Fig. 1). From
environmental samples, 321 microbial strains producing
cold-active enzymes (cazeinase, dioxygenase, cellulase,
lipase, keratinase) were isolated (Fig. 2). On the basis of
GC/MS analysis results of 242 extracts, 163 kinds of
metabolite libraries were constructed (Fig. 3).
As a results of screening for metabolites from coldadapted organisms in the Subarctic Circle, we have
procured 32 kinds of natural compounds that show high
antioxidant activities (Fig. 4). We also have screened the
antimicrobial activities of 60 compounds against various
bacterial and fungal micro-organisms and have procured

Fig. 4. DPPH reducing activity of isolated compounds and commercial
standards. Compound 1, Catechin, Compound 2, isoquercetin,
Compound 3, Pentahydroxyflavon, Compound 4, qurecetin-3
glycosidedisaccharide

2 compounds having anticancer effect. Especially, we
selected several extracts that drastically induce the
expression of Sirtuin-1 gene called 'a gene for longevity'
(Fig. 5). This result suggests that such extracts may be
implicated with the regulatory mechanisms in aging.
With the use of ACD/MS database, we are analyzing the
constructs of the main compounds in natural plant
extracts. Futhermore, to discover and develop novel
biomaterials from psychrotolerant organisms in the
Subarctic Circle, we are conducting application
development and molecular analysis of useful second

Fig. 2. Measurement of cellulase activity using 0.1% congo red solution
Fig. 3. GC/MS analysis of methanol extract originated from Subarctic Circle
plant. Mass spectrum (A), GC/MS chromatography (B)

metabolites originated from Subarctic Circle organisms.

Fig. 5. Real-time RT-PCR analysis of Sirtuin-1 gene expression patterns by
extracts from Subarctic Circle plant
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International Collaborative Research on Global Issue Sharing Polar Research Infrastructure (K-POLAR)

인공위성 원격탐사와 아라온을 이용한
극지방 해빙 변화 규명
연구책임자 서기원

Monitoring sea-ice variations using satellite
remote sensing and ARAON

Principal Investigator Ki Weon Seo

Tel : 82-32-260-6389 / E-mail : seo.kiweon@kopri.re.kr

극지방 해빙의 변화는 그 현상의 관측뿐만 아니라 전지구

Variations of sea-ice have been paid attention due to their impacts on global climate change. This study focuses on spatial and

기후 시스템간의 상호 작용으로 인해 국제적인 관심을 받

temporal variations of sea-ice using remote sensing approach and their connections to the polar and global climate systems.

고 있다. 본 과제는 원격 탐사를 이용하여 극지방 해빙의

To examine the sea-ice variations, AMSR-E products are most widely used, and thus the data was stored in the in-lab server

수평적, 수직적 변화를 관측하고, 해빙의 변화와 관련된 극

and the data is updated on a daily basis.

Research Activities

극지연구 인프라 공동활용을 통한 글로벌 이슈 대응 국제공동연구(K-POLAR)

지방 기후 시스템의 상호 작용을 파악하는데 목적이 있다.
In addition, we have developed the
먼저, 극지방 해빙의 수평적인 분포는 AMSR-E를 비롯한

software to illustrate the AMSR-E sea-

마이크로 파장대의 원격탐사를 통하여 관측이 이루어지고

ice variations and to process basic data

있다. 지금까지 AMSR-E를 통하여 관측된 해빙 자료가 소

reduction to have researchers access

내 서버에 축적되어 있으며 매일 새로운 자료가 자동으로

the sea-ice data easily (Figs. 1, 2).
Therefore, it is expected that more

저장되고 있다. 뿐만 아니라, 해빙 자료가 필요한 소내 연
구진들을 위해 해빙자료 처리를 위한 소프트웨어가 개발되
었다(그림 1, 2). 이를 통하여 해빙의 확장 및 축소에 관한

studies associated with sea-ice are
그림 1. 해빙 자료 처리 프로그램의 예
Fig.1. Snapshot of sea-ice processing program

developing and progressing. Moreover,

이해 및 관련 연구가 활발히 진행될 것으로 기대된다. 해빙

thickness of sea-ice is now being

의 수직적인 두께 변화는 인공위성 고도계를 이용한 측정이 가능함이 최근 알려져 있으며, 이 과제에서도 해빙 고도를 계산하

observed using satellite altimeter.

는 알고리즘을 자체 개발하여 해빙 고도 관측에 성공하였다(그림 3).

Particularly, several studies were
reporting that laser altimetry measure-

해빙의 변화와 극지 기후 시스템과의 상호 작용을 이해하기 위해, 극지방 해색 변화, 해수 염도 변화 그리고 봄철에 북극해로

ments can be processed for the sea ice

유입되는 담수 변화 등을 관측하였다. 특히, 해수 염도의 변화는 아라온을 이용한 실측과 인공위성 SMOS 자료 (그림 4)를 결합

thickness. We have developed our own

하여 국제 공동 연구로 진행되었다. 이 연구결과들은 해빙 변화와 복잡한 기후 시스템간의 관계를 파악하는데 기여를 할 것으

algorithm to retrieve sea-ice thickness

로 기대된다.

from ICESat laser altimetry measure ments (Fig. 3).
Based on the sea-ice observa-tions, the
connection between the sea-ice
changes and climate systems are
examined. Among many components of
the climate system, we seek for any
possible relation between sea-ice and
ocean color, river discharge and ocean

그림 4. SMOS 위성이 관측한 아라온 이동 경도상의 해수 염도
Fig. 4. Ocean salinity observed by SMOS along the ship-tracks of ARAON

salinity. The ocean salinity is observed
by ARAON and is it used for SMOS
satellite valida-tion (Fig. 4).

그림 2. 해빙 자료 프로그램 예
Fig. 2. Snapshot of sea-ice processing program

그림 3. ICESat 위성 자료 분석을 통해 얻어진 2006년 여름철 북극해 해빙 두께
Fig. 3. Sea-ice thickness in the Arctic Ocean in 2006 summer retrieved
from the ICESat laser altimetry
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International Collaborative Research on Global Issue Sharing Polar Research Infrastructure (K-POLAR)

Korea Arctic Multidisciplinary Program (KAMP)
- Research on the Arctic Climate & Environment Change Research Activities

Principal Investigator Young Jun Yoon

Tel : 82-32-260-6233 / E-mail : yjyoon@kopri.re.kr

The issues regarding the rapid warming over the
Arctic regions and environmental change of the
Tundra areas have been addressed during the last
decade. To elucidate the importance and urgency of
this global issue, KOPRI has launched an
international research program focusing on the
Arctic region. In 2011, KOPRI has developed a
program to establish the infrastructure for
conducting research over tundra regions of the
Arctic.
As an outcome of the program, KOPRI has operated
the chamber system at Council, Alaska in a
collaborative manner with International Arctic
Research Center (IARC) of University of Alaska,
Fairbanks (Fig.1). This monitoring program will
contribute to the understanding of the short and longterm variations of the greenhouse gas flux from the
melting permafrost. Moreover, the research team
has collaborated with the Italian partner in Nylesund (Arctic) to establish the CRDS (Cavity Ring
Down Spectroscopy) at the Italian Climate Change
Tower to continuously monitor CO2 and CH4 flux.

Fig. 2. Climate change Tower (CCT) in Nygreenhouse gas flux

Fig.1. Chamber study package to monitor CO2 flux at Council. Alaska.

lesund and
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Polar Academic Program (PAP)

국내 학∙연
극지연구진흥 프로그램 (PAP)

Polar Academic Program (PAP)

극지(연)은 2010년부터 국내 극지과학 진흥을 위한 학∙연 공동협력연구의 일환으로총 10억원의 연구비를 국내 대학에 지원하

As for a part of the university-research institute cooperative research that was designed in 2010 for the promotion of domestic

는 국내 극지연구진흥 프로그램(Polar Academic Program, PAP)을 착수하였다.

polar science, KOPRI initiated Polar Academic Program (PAP) in Korea to support 10 billion won of research expenses to
domestic universities.

PAP의 2차년도인 2011년에는 국내 8개 대학, 12개 과제에 대학연구인력 88명(박사 22명, 석사 20명, 학사 46명)이 투입되었으

Research Activities

국내 학∙연 극지연구진흥 프로그램 (PAP)

In 2011, which is the 2nd year of PAP, 88 people of university research experts (22 doctors, 20 masters, and 46 undergraduates)

며, 이를 토대로 향후 국내 극지연구의 저변확대 및 인력양성이 기대된다.

from 8 Korean universities were introduced for 12 projects and based on this, it is expected to expand the base of domestic
극지(연)은 대학연구진이 창의적인 아이디어를 발굴할 수 있도록 자율적인 연구를 지원하고 있으며, 극지연구 인프라(남∙북극

polar research and cultivate the human resource in the future.

과학기지, 쇄빙연구선
「아라온」
등) 개방 및 공동 활용을 통해 현장중심의 극지연구를 적극 지원하고 있다.
KOPRI is supporting autonomous research for the discovery of creative ideas among university researchers and through the
opening and joint utilization of the polar research infrastructure (polar stations, ARAON, etc.), it is actively supporting the on-site
oriented polar research.

연구과제명
극지미생물 유래 천연 색소의 프로파일링과 구조분석
극지생물유래 결빙방지단백질을 이용한 고안정성 나노바이오센서 기술 개발
극지역 맨틀과 운석연구를 통한 지구형행성 맨틀의 진화과정 규명
극지 해양생태계의 중요 우점 미생물군에 대한 환경시스템생물학적 연구
기후 변화에 따른 극지 육상 생태 연구
미세유체기술 기반 극지환경 모사를 통한 실시간 생물막 분석 플랫폼 개발
멘델레예프 해령 해저 퇴적물의 네오디뮴 동위원소 비를 이용한
빙하기 북극해 해류 순환에 관한 연구
바렌츠해 블로킹과 북대서양 진동이 동아시아 겨울 기후에 미치는 영향 연구
북극해 척치고원의 제4기 후기 층서 설정과 고해양 변화 복원
분자작동분류단위(MOTU)에 의거한 극지 연근해 섬모충류 및 규조류의 종다양성 분석
서북극해 해양환경변화에 따른 해양기초생산성 및 신생산성 측정
EPICA Dome C 빙하코어를 이용하여 지난 80만년 동안 기후변화와
Brunhes-Matuyama 지자기역전(78만 년 전)에 따른 대기미량원소들의 변화 연구
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연구기간

발주처

Project Title

Project
Investigator

Period

Sponsor

'11.06.01 ~ '12.05.31

극지(연)

'11.06.01 ~ '12.05.31

〃

'11.06.01 ~ '12.05.31

〃

'11.06.01 ~ '12.05.31

〃

'11.06.01 ~ '12.05.31

〃

'11.06.01 ~ '12.05.31

〃

'11.06.01 ~ '12.05.31

〃

'11.06.01 ~ '12.05.31

〃

'11.06.01 ~ '12.05.31

〃

'11.06.01 ~ '12.05.31

〃

'11.06.01 ~ '12.05.31

〃

'11.06.01 ~ '12.05.31

〃

(University)

hemical profiling and structural characterization
of natural pigments in arctic microorganisms

Ptung Chun Lee (Aju

'11.06.01 ~ '12.05.31

극지(연)

'11.06.01 ~ '12.05.31

〃

Development of highly stable nanobiosensors using
antifreeze proteins (AFPs) in polar microorganisms

'11.06.01 ~ '12.05.31

〃

Study of meteorites and mantle beneath Arctic region:
Implications for mantle evolution of the Earth and terrestrial planets

'11.06.01 ~ '12.05.31

〃

Ecosystems biological study on major dominant
microbial populations in polar marine environment

Jang Cheon Cho (Inha

〃

Investigation of Antarctic Terrestrial Ecosystem in
Response to Climate Change

Seung Hoon Hyun

'11.06.01 ~ '12.05.31

〃

Development of Microfluidics Assay Platform for In situ
Monitoring of Biofilm using mimmicking of Polar-environment

'11.06.01 ~ '12.05.31

〃

Arctic Ocean circulation during the last glacial period from
authigenic neodymium isotopes of Mendeleev Ridge marine sediments

'11.06.01 ~ '12.05.31

〃

Impact of Barents Sea blocking and North Atlantic
Oscillation to East Asian winter climate

'11.06.01 ~ '12.05.31

〃

Late Quaternary stratigraphic establishment and paleoceanographic reconstruction in the Chukchi Plateau of the Arctic Ocean

'11.06.01 ~ '12.05.31

〃

Analysis on species diversity of polar coa-stal ciliates and diatoms
based on MOTU(molecular operational taxonomic unit)

'11.06.01 ~ '12.05.31

〃

Measurement of primary and new productions responding to
the marine environmental conditions in the Western Arctic Ocean

〃

Changes in atmospheric trace elements in the EPICA Dome C ice dated back to 800 kyr BP (Marine
Isotope Stage 19) related to climate changes and Brunhes-Matuyama magnetic reversal event (~780 kyr BP)

'11.06.01 ~ '12.05.31

'11.06.01 ~ '12.05.31

Unversity)

Young Pil Kim
(Hanyang Unversity)

Seong Hee Choi
(Chungnam National
Unversity)
Unversity)

(Korea Unversity)

Chang Soo Lee
(Chungnam National
Unversity)

Young Suk Hur (Seoul
National Unversity)

Soon il Ahn
(Yonsei Unversity)

Bu Keun Khim (Busan
National Unversity)

Ki Sik Min
(Inha Unversity)

Sang heon Lee
(Busan National
Unversity)

Sung Min Hong (Inha
Unversity)
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Construction of the Jang Bogo Antarctic Research Station

극지연구 인프라 강화

극지연구 인프라 강화
Strengthen Research Infrastructure

남극장보고과학기지 건설

Build-up Research Infrastructure

남극 제2기지 건설

Construction of the Jang Bogo
Antarctic Research Station
김예동

Principal Investigator Yea Dong Kim

Tel : 82-32-260-6007 / E-mail : ydkim@kopri.re.kr

남극 제2기지 건설 2단계 2차년도( ’
10.07�’
11.06) 사업의 주요 목표 중 하나인 남극장보고과학기지 건설지에 대한 2차 정밀조사를 실
시하여 포괄적 환경영향평가서(CEE) 및 실시설계와 시공단계에 필요한 자료를 수집하였다. 국내외 학연산 전문가 41인으로 구성된 정
밀조사단이 2011년 1월 22일 � 2월 22일까지 34일 동안 쇄빙연구선「아라온」
과 창운항공(카모프) 및 뉴질랜드에서 임차한 헬기
(Helicopter NZ, AS350)를 이용하여 동남극 북 빅토리아 랜드의 테라 노바 베이에 위치한 건설지(74�37′
S, 164�12′
E)와 주변지역을
조사하였다 (그림 1).
본 조사에서 극지(연), 현대건설 컨소시엄(실시설계적격자), 한미글로벌(CM사)로 구성된 총괄 건설팀은 현장의 접근성, 경사도, 각 시설
별 입지, 운반성 등을 조사하여 장보고기지 건설 기본계획안의 조정안이 현지 상황에 부합되는지를 조사하여 실시설계에 반영하고, 시

For the purpose of collecting the data to improve the Comprehensive Environmental Evaluation (CEE) and to develop the design of
Jang Bogo Antarctic Research Station, the 2nd precise investigation was conducted as one of the major agenda of the 2nd stage in the
2nd year business for the construction project of the new Korean Station at the Antarctic. The investigation group consisting of 41
experts from national and international organizations carried out the survey on board R/V icebreaker ARAON and supported by Kamov
(Changwoon Aviation Co., Ltd, Korea) and AS350 Helicopter (HNZ, New Zealand) at the proposed site (74�37′
S, 164�12′
E) Terra Nova
Bay, Northern Victoria Land, Eastern Antarctica for 34days, from January 22 to February 22, 2011 (Fig. 1).
The main team of the construction project is composed of KOPRI, final design team and construction project management team. The
main team examined the site conditions such as accessibility, location requirements of the facilities, site gradient, transportability and
constructability to improve draft design for developing the final design and construction plan (Figs. 2, 3).

Build-up Research Infrastructure

연구책임자

공계획에 필요한 자료를 획득하였다 (그림 2, 3).
남극장보고기지 건설과 운영을 위해 작성된 포괄적 환경영향평가서(CEE) 초안을 국민의견 수렴 등의 국내절차를 거쳐 2011년 2월 15
일 외교통상부를 통해 남극조약사무국(ATS)에 제출하였다. 제34차 ATCM (2011년 6월 20 개최)에서 장고보기지 건설을 위한 CEE

The Korean Ministry of Foreign Affairs and Trade submitted the Draft CEE for the construction and operation of the Jang Bogo Station
to the Antarctic Treaty Secretariat (ATS) in February 2011. The Draft CEE was endorsed by 16 Members of CEP with fully supported
remarks at XIV CEP (Committee for Environmental Protection) and XXXIV ATCM. The CEP generally agreed to the result of Draft CEE
and recommended that Korea should consider the comments raised by Members when preparing the required final CEE (Fig. 4).

초안에 대해 16개국의 전폭적인 지지 발언을 획득하였고, 우리나라는 CEP(환경보호위원회)로부터 각 회원국들의 CEE 초안에 대한 제
안사항 등을 반영하여 최종 CEE를 작성할 것을 권고 받았다 (그림 4).
2011년 7월에는 실시설계에 대한 조달청 심의위원들의 사전검토 및 설계평가회를 거쳐 수정된 최종 도서를 접수하였고, 실시설계적격
자로 선정된 현대건설(주) 컨소시엄과 계약(’
11.7.22)을 체결하였다(그림 5). 2012/13년도 1단계 본공사 시작에 앞서 2011년 12월부터
2012년 1월까지 3차 현장정밀조사를 수행하여 실시설계안과 가설공사 계획안의 적정성을 확인하고, 현지공사 준비를 위한 기초 자료

The final execution drawing for the station was accepted by KOPRI in July 2011, after the screening and deliberation by the council of
review board of the Public Procurement Service. KOPRI then signed the contract with Hyundai Construction Consortium as the
deserver of the execution drawing (July 22, 2011) (Figs. 4, 5). Before the 1st phase of the construction in 2012/2013 season, the 3rd
comprehensive survey will be performed at the construction site to evaluate the appropriateness of the final design and temporary
planning drawing from December 2011 to January 2012. Additionally, accumulation of the baseline data for the environmental
monitoring around the construction site as well as collection of additional data for preparing the final CEE will be the main purposes.

를 확보할 예정이다. 또한 이번 조사에서는 포괄적 환경영향평가 최종본 작성을 위한 보완자료 조사 뿐 만 아니라 기지 건설과 운영에
따른 건설지 주변 환경변화모니터링을 위한 자료를 확보할 예정이다.

그림 1. 장보고기지 건설지 테라노바 베이
Fig.1. The Proposed site of Jang Bogo Antarctic Research Station in Terra
Nova Bay

그림 2,3. 건설지 2차 정밀조사
Fig. 2, 3. The 2nd precise investigation

그림 4. 포괄적 환경영향평가서 초안
Fig. 4. The Draft CEE

그림 5. 장보고기지 실시설계 최종안
Fig. 5. Jang Bogo Antarctic Research Station final design of the survey.
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Korean Research Icebreaker ARAON
Research Supporting Activities

As ARAON, which is a research icebreaker built in Nov. 2009,
successfully completed the research cruise in the frozen area
of the Antarctic and Arctic sea in 2010, the actual activity
started in 2011 based on the previous experience.
KOPRI secured the capacity for the independent operation
and management of ARAON in the area of frozen sea through
the sailing training by breaking ice in cooperation with foreign
expert organizations, visit and advice of foreign polar research
organizations, and establishment of stable icebreaker
operation and management system with an agent specialized
in vessel sailing.
Fig.1. Cruise of ARAON to the Antarctic

Fig. 2. Cruise of ARAON to the Arctic

Fig. 3. Mooring of Ocean Bottom Seismograph

ARAON that left for the Antarctic on Oct. 10, 2010 conducted
research in the sea-ice area of Amundsen Sea, investigation
of water level around the Jang Bogo Antarctic Research
Station construction site, and formation of oceanic crust at the
mid-oceanic ridge. In addition to its departure for the Arctic on
Jul. 15, 2011, ARAON supported the marine research of the
Arctic, precise restoration of paleoceanography-oriented
environment changes for the investigation of global warming,
safe navigational techniques of a icebreaker sailing the frozen
sea in the polar area, and development of assessment
technique for very low temperature. Also, it contributed to the
vitalization of joint research and construction of more
reinforced cooperative system by exploring the hydrothermal
deposit of Korea Ocean Research & Development Institute at
the cruise of the Antarctic and Arctic sea, research support for
the observation technology of Korea Meteorological
Administration, and opening of ARAON to industry-universityresearch cooperative bodies, such as Seoul National
University and Busan National University, and foreign
organizations.
Meanwhile as a Russian fishing trawler 'Sparta' was stuck in
a glacier near the Ross Sea of the Antarctic Ocean in Dec.
2011, ARAON that was anchored in New Zealand
(Christchurch Harbour) immediately carried out rescue
activities in close cooperation with the rescue center at New
Zealand. ARAON rescued all 32 crew of the wrecked trawler
and delivered the torn-down trawler to a safe area after the
repairs have been made. With the successful rescue activity,
the capacity of Korea as an advanced country possessing a
research icebreaker was fully demonstrated.

Fig. 4. Sampling of marine surface sediment using box corer

Fig. 5. Rescue activities from the wrecked Russian trawler by
ARAON
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Polar Logistics & Operation
Research Supporting Activities

As the visit to the Antarctic and Arctic research stations is being
increased every year throughout the overall field of industryuniversity-research institute in Korea, KOPRI exerted efforts for the
maintenance of various systems aiming at the reinforced
accessibility and convenience of the research experts specialized in
polar site exploration.
KOPRI dispatched the 25th overwintering research party to the
Antarctic King Sejong Station this year and newly established the
biology experiment laboratory for the effective research activity while
doing the construction work for the expansion of the geography
building with that party. Also, research equipment was
supplemented for the monitoring of the environment surrounding
the King Sejong Station by newly installing all sky cameras (ASC) for
the research support of the upper atmosphere and supplying the
latest CTD for marine research. Moreover, KOPRI exerted efforts in
the maintenance and management of systematic facility of the
station so that the researchers can conduct their activities under a
safe and pleasant environment. In preparation of a critical situation
like a fire, emergency stairs were installed in the resident building
while supplementing and replacing heavy and old equipment like
barges, boats, and excavator to secure safety under the polar
environment. During summer, the Arctic Dasan Station conducted
the construction and reorganization of the residence hall so as to
accommodate more researching members in the station. The
maximum number of the capacity was increased from 12 to 18
people and also, the utilization of the existing space has been
improved by the reorganization of the research facilities.

Fig. 2. Installation of new all sky cameras (ASC)

Fig. 3. Supplement and replacement of heavy and old equipment

In addition, KOPRI exerted efforts for the execution of its role as the
central organization of the Korean polar science. By adopting
compulsory education of basic knowledge on polar area and prehealth examination system, it helps people visiting the polar area
acquire the basic knowledge and coping capacity in the polar area.
Also, it expanded the supportive activity for the personnel dispatched
within and outside the organization by producing safety guidebook of
polar activity and manual in case of a fire.

Fig.1. Establishment of new the biology experiment laboratory

KOPRI secured the advanced level of polar operation technique
based on the know-how accumulated in the last 20 years through
the operation of the polar research stations to provide a better
research environment for the researchers. Such know-how will be
applied to the operation of Jang Bogo Antarctic Research Station so
that it will be settled as a successful early stage operation system.

Fig. 4. Construction and reorganization of the residence hall at
Dasan station
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Research Supporting Activities

Policy Development

KOPRI provided the roadmap for restructuring to a small-giant organization according to the direction suggested to the private
committee, which was funded by the field of science technology for the development of research organizations, through the
government’s effective operational measures designed for the government-funded research institutions. Also, the basic data was
provided by investigating and analyzing overseas cases in England, Germany, and Japan to support the discussion on governance.
Moreover, KOPRI executed global-level organization diagnosis in terms of the overall field of direction, infrastructure, and operation of
the research organization through the conference and invited consultation with international advisory committee as a way to reinforce
its role as a global research organization. In the meantime, suggestions of the consultation were received and the foundation for the
establishment of the developmental direction was provided.

Research Supporting Activities

As the node of the national operator for the polar research activity in Korea, KOPRI established the 2nd promotional plan for the
Antarctic research activity (2012-2016: Tenant plan) in cooperation with the Ministry of Land, Transportation and Maritime Affairs. This
plan is to be established every 5 years according to Article 21 of the law on the Antarctic activity and environmental preservation. The
first plan was established in 2006 and it suggested the basic direction of the Antarctic research activity in Korea.

In addition, polar forum that was composed of the experts
from all levels of society was established for the expansion of
the base for the polar activities of Korea and listening to
various opinions. To realize this, the foundation for sharing
and expansion of information on polar research activity as
well as deriving and suggesting policy directions for currently
pending polar-related issues was provided.
Meanwhile, KOPRI participated in the 34th Antarctic Treaty
Consultative Meeting (ATCM) as the delegation of the Korean
government to support the activities of the government,
especially, the active movement of KOPRI contributed to
acquiring international support on the construction of Jang
Bogo Antarctic Research Station from the international
society. Besides, the achievement realized for the Arctic
research activity was submitted for the membership of
Korea to the Arctic Council as a legal observer member
nation.

34th Antarctic Treaty Consultative Meeting (ATCM)

Through consistent trend monitoring in and out of the
country, KOPRI distributed policy report like the analysis
report of the research projects promoted in the major
Korean and international polar research organizations so as
to contribute to the establishment of the polar policy by the
government while reinforcing the cooperation and business
support with the Ministry of Foreign Affairs and Trade,
Ministry of Education, Science and Technology, Ministry of
Land, Transportation and Maritime Affairs, and Ministry of
Environment.
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International Cooperation

KOPRI successfully held the 13th Arctic Science Summit Week (ASSW) in March at the COEX Convention Center in Seoul, and it was
progressed as the largest scale ever with the participation of 334 researchers from a total of 23 countries. This event was supervised
by the International Arctic Science Committee (IASC) and hosted by KOPRI for 3 days of business meeting for each international
organization and 3 days of academic symposium. Through this event, it was possible to inform the efforts on polar research made by
the Korean government to the international society and at the same time, the capacity and growth potential of the Korea Arctic
research has been known to the world.

Fig.1. 13th Arctic Science Summit Week (ASSW)

Research Supporting Activities

KOPRI has promoted multidimensional international cooperative activities for the internalization of the international cooperative
network that has been accumulated until today and also for the reinforcement of mutual cooperation.

Moreover, KOPRI has exerted utmost
efforts for the reinforcement of mutual
cooperation as a way to internalize the
international cooperative network, which
has been accumulated until today. In
recognition of the successful execution
and achievement for the 2nd Korea-UK
Focal Point Program that was executed in
2010, it initiated the 3rd Program as the
follow-up project. It was possible to
achieve the desired out come since
discussion and on-site research regarding
the international cooperative research at
the Amundsen Sea of West Antarctica
through the utilization of icebreaker
ARAON were conducted as part of the
same project. In the seminar on The High
North that was jointly hosted with Norway,
people interested in the government of
Fig. 2. Seminar on The High North-opportunities and Challenges for Korea and Norway
both countries and those concerned in
polar research organizations participated
and through this, it was possible to discover the interesting fields of the Arctic and areas that enabled mutual cooperation for both
countries. In addition to this, the field of the joint research that would be promoted in Jang Bogo Antarctic Research Station and the
Arctic Dasan Research Station were found in the workshop, which was jointly held with the National Research Council (Consiglio
Nazionale delle Ricerche, CNR). And in the workshop that was jointly held with Chilean Antarctic Institute (INACH), it was possible to
realize new cooperative areas, based on King George Island where the Antarctic King Sejong Station is located.
Meanwhile for the diversification and reinforced professionalism of the international cooperative channels in the polar science area,
the nongovernmental diplomacy expert group specialized in polar science was operated. The expert group was composed of 21
experts from 16 fields including the delegation of Antarctic Treaty Consultative Meetings and representative of the working group in
the International Arctic Science Committee (IASC). Furthermore, it has participated in various international joint research including
observation network construction project in Svalbard of the Arctic (SIOS-PP), climate change research program of the Antarctic
(LARISSA), and paleoclimate research program in the Antarctic (ANDRILL) and in 2011, the MOU with the polar research countries
such as Germany, Sweden, and Italy was concluded.
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Through the establishment of 4 mid- and long-term promotional
strategies, which are Integration-Network-FamiliarityOutspread to cope with the internal and external environment
changes, more systematic and strategic promotional activities
were realized in 2011.
First, as for a part of the Integration strategy that aimed at the
reinforced internal PR infrastructure, ‘the 1st Polar Photo
Contest’ was held to encourage the participation of the members
by sharing photos taken at the polar area. Through this, it was
possible to provide an opportunity to communicate between
members while securing about 130 pieces of excellent photos.
As for a part of the Network strategy that aimed at the network
construction with people interested in the polar program, it
supported the production of media documentaries like ‘MBC’s
Tears of the Antarctic (5 series)’ and ‘SBS’ the Antarctic, Land of
Future,’ publication of special articles on polar science in a major
daily newspaper (Total of 24 times), and construction of Polar
Exhibition Hall in National Maritime Museum (To be opened in
May 2012).

Fig. 3. ARAON Experience Event

As for a part of the Familiarity strategy that aimed at the
improvement of intimacy with the public, it enhanced the webaccessibility among the information-neglected social class,
reinforced contents on research outcomes, newly established a
homepage for children, and improved convenience of data search
Fig. 4. 2011 Civilian Field-trip to Korea Antarctic Station
by enhancing the function of the homepage. Also, an event of
experiencing ARAON, the research icebreaker, for various social
levels including socially beneficiary class, ‘National Tour Exhibition’ that provided a chance for a polar region experience to the
students living in rural area in connection with Korea Supporters Association for Polar Research, and ‘2nd Polar Research Writing
Contest’ were conducted.
Lastly, as for a part of the Outspread strategy that aimed at the enhanced public awareness on polar area, ‘Civilian Field-trip to
Korea Arctic Station’ program that provided an opportunity to conduct investigation activity and learn in the Arctic region was operated
for 9 teenagers while offering a chance of creative artistic activity for 6 artists at the Antarctic region through the operation of ‘Civilian
Field-trip to Korea Antarctic Station’ program. Moreover, ‘The Guideline of Polar Data Provision’ was enacted and executed for the
systematization of the polar data management and enhancement of the capacity to cope with external affairs. Through such efforts,
the service of polar data provision was improved as shown by the simplified data application procedure.

Fig.1. Supporting MBC's Tears of the Antarctic

Fig. 2. Enhancing the Function of the Homepage

In 2012 as well, KOPRI plans to conduct consistent promotional activities according to the established mid- and long-term strategy by
holding the polar science exhibitions such as a special exhibition in the Jang Bogo Antarctic Research Station, promoting the
construction of a new polar science information center, which is to be constructed in 2013, development of PR program in response to
internal and external environment changes, development of learning materials for experience, and security of exhibition items.
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Project List
Main Project

Project Title

Reconstruction and Observation of Components for the Southern Annular
Mode (SAM) to Investigate the Cause of Climate Change at West Antarctica

Functional genomics on polar organisms

Studies on biodiversity and changing ecosystems
in King George Islands, Antarctica (BIOCE)

International Collaborative Research on Global Issue sharing Polar Research Infrastructure (K-POLAR)

Project Investigator

Sung Joong Kim

Hyun Park

Han Gu Choi

Dynamics of Southern Ocean ecosystem and its buffering
capacity of climate gases

Hyung Chul Shin

Utilization of novel metabolites from polar organisms

Joung Han Yim

Interaction between cryosphere and lithosphere near the
Jangbogo Station: Integrated monitoring system for the
David Glacier and study on evolution of the glacier

Ki Won Seo

Development of Core Technology for Antarctic Meteorite Research

Jong Ik Lee

Development of Core Technology for Ice Core Drilling and Ice Core Bank

Sun Do Hur

Period

'11.01.01 ~ '11.12.31

Sponsor

KOPRI

Project Title

Monitoring of abrupt environmental change in the ice shelf system and
reconstruction of Quaternary deglaciation history in West Antarctica

Project Investigator

Ho Il Yoon

'11.01.01 ~ '11.12.31

Korea Arctic Multidisciplinary Program [KAMP] - Arctic
Climate and Environment Change

Young Jun Yoon

'11.01.01 ~ '11.12.31

Sea ice zone in Amundsen Sea as a model system to observe
the global warming and its impacts

Sang Hoon Lee

'11.01.01 ~ '11.12.31

Role of the neutral atmosphere on the ionospheric electron densities
in the polar upper atmosphere

Geon Hwa Jee

'11.01.01 ~ '11.12.31

Petrogenic investigation of the 160°E segment in the
circum-Antarctic Ridge

'11.01.01 ~ '11.12.31

Sung Hyun Park

Monitoring sea-ice variations using satellite remote sensings and Araon

Ki Weon Seo

'11.01.01 ~ '11.12.31

Construction of metabolite library from cold-adapted
organisms in the Subarctic Circle

Il Chan Kim

'11.01.01 ~ '11.12.31

Understanding of Global Warming in the western Arctic Ocean and its
estimation based on high-resolution reconstruction of paleoceanographic
changes from the Northwind-Mendeleev Ridges

Nam Seung Il

Period

'11.01.01 ~ '11.12.31

Project List

In-house Project

Sponsor

KOPRI

'11.01.01 ~ '11.12.31

'11.01.01 ~ '11.12.31

'11.01.01 ~ '11.12.31

'11.01.01 ~ '11.12.31

'11.01.01 ~ '11.12.31

'11.01.01 ~ '11.12.31

'11.01.01 ~ '11.12.31
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Project List
National Research & Development Project

Project Investigator

Construction of the 2nd Antarctic Station

Yea Dong Kim

Development of a Strategy & Road map for enhancement
of research activities in polar regions

Dong Min Jin

Korea Polar Ocean in Rapid Transition

Sung Ho Kang

Korea-Polar Ocean Development

Jung Han Lim

Establishment of Circum Arctic Permafrost Environment Change Monitoring Network and Future Prediction Techniques(CAPEC Project)

Bang Yong Lee

Management & Monitoring Activities of Antarctic Specially
Protected Area(ASPA No.171)

In Young Ahn

Attenuation structure in the Korean Peninsula using
multiple scattering theory

Won Sang Lee

Technology Development of Air-Sea CO2 Flux Monitoring
Around the Korean Peninsula

Developing Predictors of Seasonal Forecast based
on Winter Monsoon Dynamics

Tae Jin Choi

Baek Min Kim

Period

Sponsor

'11.07.01 ~ '12.06.30

Ministry of Land,
Transport and Maritime
Affairs

Project Title

Developing a cryoprotectant candidate derived from antifreeze protein for
the cryopreservation of valuable bioresources

Project Investigator

Hak Jun Kim

'11.01.01 ~ '11.06.30

Interactions between Polar Climate Systems -Cryosphere,
Marine Biosphere and Atmosphere- using Satellite

Hyun-cheol Kim

'11.12.20 ~ '12.11.29

Impact of the ocean-atmosphere interactions in the polar
and low-latitude oceans to the climate change

Tae Siek Rhee

'11.12.29 ~ '12.11.28

Microbial community structure and soil development along the
chronosequence of Austre glacier retreat in the high Arctic

Yu Kyung Lee

'11.06.23 ~ '12.06.22

Ministry of Education,
Science and Technology

Optimum utilization of satellite data for polar research

Hyun-cheol Kim

'11.09.15 ~ '12.08.24

Ministry of Environment

Atmospheric watch in leodo Ocean Research Station

Tae Siek Rhee

'09.05.01 ~ '12.02.29

Korea Meteorological
Administration

Submarine colcanism and associated mineralization
in the Korea Plateau

Jong Ik Lee

'10.03.16 ~ '12.02.29

Characterizations and Production of Sulfated biopolymer(p-KG03)
from Marine microalgae Gyrodinium impudicum

'11.03.01 ~ '12.02.29

Focal Point on Polar Sciences between Korea and U.K.

Joung Han Yim

Dong Min Jin

Period

Sponsor

'10.01.01 ~ '15.12.31

Korea Research Council
of Fundamental Science
and Technology

Project List

Project Title

Entrusted Project by Industrial and Government Agency

'10.07.01 ~ '11.06.30

'11.12.15 ~ '14.10.14

'11.12.28 ~ '12.12.27

'09.01.01 ~ '12.12.31

Korea Aerospace
Research Institute

'11.02.24 ~ '11.11.18

National Oceanographic
Research Institute

'10.06.01 ~ '11.06.30

Korea Ocean Research &
Development Institute

'09.09.01 ~ '11.08.31

Korea Research Institute
of Chemical Technology

'10.04.01 ~ '11.03.31

National Research
Foundation of Korea
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Project List
Entrusted Project by Industrial and Government Agency

Project Investigator

A planning for new research projects based on the Jang Bogo Station,
Antarctica

Moon Young Choi

Countermeasures of Planning and Research Promotion of
Global Issues in the western Arctic Ocean

Seung Il Nam

Analysis of hydroacoustic data and its application to CTBT

Won Sang Lee

Development of characterization techniques
for prospective carbonate reservoirs

Ju Sun Woo

A planning for observation of the geodetic survey in the Antarctic region

Moon Young Choi

Period

Sponsor

'11.05.01 ~ '12.01.31

National Research
Foundation of Korea

'11.05.01 ~ '12.01.31

'11.04.01 ~ '12.03.31

Korea Institute of
Geoscience and Mineral
Resources

'11.06.01 ~ '11.12.31

University of Gong-ju

'11.08.16 ~ '12.06.10

Hanjin Information
System Co. Ltd.

Polar Academic Program (PAP)

Project Title

Project Investigator
(University)

Development of highly stable nanobiosensors using
antifreeze proteins (AFPs) in polar microorganisms

Young Pil Kim
(Hanyang University)

Development of Microfluidics Assay Platform for In situ Monitoring of
Biofilm using mimmicking of Polar-environment

Chang Soo Lee
(Chungnam National
University)

Analysis on species diversity of polar coa-stal ciliates and diatoms
based on MOTU(molecular operational taxonomic unit)

Ki Sik Min
(Inha University)

Project Title

Chemical profiling and structural characterization of natural
pigments in arctic microorganisms

Ptung Chun Lee
(Ajou University)

Late Quaternary stratigraphic establishment and paleoceanographic
reconstruction in the Chukchi Plateau of the Arctic Ocean

Bu Keun Khim
(Busan National
University)

'11.06.01 ~ '12.05.31

'11.06.01 ~ '12.05.31

'11.06.01 ~ '12.05.31

Period

'11.06.01 ~ '12.05.31

Soon il Ahn
(Yonsei University)

'11.06.01 ~ '12.05.31

Ecosystems biological study on major dominant microbial
populations in polar marine environment

Jang Cheon Cho
(Inha University)

'11.06.01 ~ '12.05.31

Measurement of primary and new productions responding to the marine
environmental conditions in the Western Arctic Ocean

Sang heon Lee
(Busan National
University)

Seong Hee Choi
(Chungnam National
University)

Sponsor

KOPRI

'11.06.01 ~ '12.05.31

Impact of Barents Sea blocking and North Atlantic Oscillation
to East Asian winter climate

Study of meteorites and mantle beneath Arctic region: Implications for
mantle evolution of the Earth and terrestrial planets
Period

Project Investigator
(University)

Project List

Project Title

Polar Academic Program (PAP)

'11.06.01 ~ '12.05.31

'11.06.01 ~ '12.05.31

Sponsor

KOPRI

Arctic Ocean circulation during the last glacial period from authigenic
neodymium isotopes of Mendeleev Ridge marine sediments

Investigation of Antarctic Terrestrial Ecosystem in
Response to Climate Change

Changes in atmospheric trace elements in the EPICA Dome C ice dated
back to 800 kyr BP (Marine Isotope Stage 19) related to climate changes and
Brunhes-Matuyama magnetic reversal event (~780 kyr BP)

Young Suk Hur
(Seoul National
University)

'11.06.01 ~ '12.05.31

Seung Hoon Hyun
(Korea University)

'11.06.01 ~ '12.05.31

Sung Min Hong
(Inha University)

'11.06.01 ~ '12.05.31
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Published Articles

Ae Kyung Park, Kyoung Sun Park, Hak Jun Kim, Hyun Park,
In Young Ahn, Young Min Chi and Jin Ho Moon
Babita Paudel, Hari Datta Bhattarai, Hye Yeon Koh,
Sung Gu Lee, Se Jong Han, Hong Kum Lee, Hyuncheol Oh,
Hyun Woung Shin, Joung Han Yim,

Title

H.K. Ha, J.P. -Y. Maa, K. Park, Y.H. Kim

2011. Ramalin, a novel nontoxic antioxidant compound from the Antarctic
lichen Ramalina terebrata., Phytomedicine., 18:1285-1290, doi: 10.1016/j.
phymed.2011.06.007

Hyo-Jong Song, Gyu-Ho Lim, Baek-Min Kim

2011.A comparison between a Monte Carlo implementation of retrospective
optimal interpolation and an ensemble Kalman filter in nonlinear dynamics.,
Comput Geosci., 15(1):1-18, doi: 10.1007/s10596-011-9261-3

2011. Understanding ENSO Regime Behavior upon an Increase in the WarmPool., JOURNAL OF CLIMATE., 24:1450, doi: 10.1175/2010JCLI3635.1

Brian Dzwonkowski, Kyeong Park, Ho Kyung Ha,

2011. Hydrographic variability on a coastal shelf directly influenced by estuarine
outflow., Continental Shelf Research., 31: 939?950, doi: 10.1016/j.csr.
2011.03.001

Dao-Yi Gong, Jing Yang, Seong-Joong Kim, Yongqi Gao,
Dong Guo, Tianjun Zhou, Miao Hu

Dockyu Kim, Miyoun Yoo, Ki Young Choi, Beom Sik Kang,
Tai Kyoung Kim, Soon Gyu Hong, Gerben J. Zylstra, Eungbin Kim

Dong-Ha Ahna, Mi-Hyun Parka, Jae-Ho Jung, Mi-Jin Oh,
Sanghee Kim, Jongwoo Jung, Gi-Sik Min

Eun Hye Kim, Hyun-Jeong Jeong, Yoo Kyoung Lee, Eun Young Moon,
Jang-Cheon Cho, Hong Kum Lee, Soon Gyu Hong

Eun Jung Choy, Hyun Park, Jeong-Hoon Kim, In-Young Ahn,
Chang-Keun Kang

Gwang Il Jang, Chung Yeon Hwang, Han-Gu Choi,
Sung-Ho Kang, Byung Cheol Cho

2011. Spring Arctic Oscillation-East Asian summer monsoon connection
through circulation changes over the western North Pacific., Clim Dyn.,
37:2199-2216, doi: 10.1007/s00382-011-1041-1
2011. Differential degradation of bicyclics with aromatic and alicyclic rings by
Rhodococcus sp. strain DK17., APPLIED AND ENVIRONMENTAL
MICROBIOLOGY., 77(23):8280-8287, doi: 10.1128/AEM.06359-11
2011. Isolation and characterization of microsatellite loci in the Korean crayfish,
Cambaroides similis and application to natural population analysis., Animal
Cells and Systems., 15(1):37-43, doi: http://dx.doi.org/10. 1080/19768354.
2011.555137
2011. Actimicrobium antarcticum gen. nov., sp. nov., of the family Oxalobacteraceae, isolated from Antarctic coastal seawater., Curr Microbiol., 63:213-217,
doi: 10.1007/s00284-011-9962-9
2011. Isotopic shift for defining habitat exploitation by the Antarctic limpet
Nacella concinna from rocky coastal habitats (Marian Cove, King George
Island)., Estuarine, Coastal and Shelf Science., 92:339-346, doi: 10.1016/j.ecss.
2011.01.009

Ki WhaWhaWha ChChungng, Songng Ja Kim

Hyoung Min Joo, Sang H. Lee, Seung Won Jung,
Hans-Uwe Dahms, Jin Hwan Lee

Jason Howell, Jusun Woob, Sung Kwun Chough

2011. Latitudinal variation of phytoplankton communities in the western Arctic
Ocean., Deep-SeaResearchII., 1(1):1-15, doi: 10.1016/j.dsr2.2011.06.004

2011. Dendroid morphology and growth patterns: 3-D computed tomographic
reconstruction., Palaeogeography, Palaeoclimatology, Palaeoecology.,
299:335-347, doi: 10.1016/j.palaeo.2010.11.013

Jee-Hoon Jeong, Jong-Seong Kug, Baek-Min Kim,
Seung-Ki Min, Hans W. Linderholm, Chang-Hoi Ho,
David Rayner, Deliang Chen, Sang-Yoon Jun
Jee-Hoon Jeong, Tinghai Ou, Hans W. Linderholm, Baek-Min Kim,
Seong-Joong Kim, Jong-Seong Kug, Deliang Chen

Jong Kyu Lee, Yeon Ju Kim, Kyoung Sun Park ,
Seung Chul Shin, Hak Jun Kim

2011. Greening in the circumpolar high-latitude may amplify warming in the
growing season., Clim Dyn., 1(1):1-11, doi: 10.1007/s00382-011-1142-x

2011. Recent recovery of the Siberian High intensity., JOURNAL OF
GEOPHYSICAL RESEARCH., 116:1-9, doi: 10.1029/2011JD015904
2011. Molecular and comparative analyses of type IV antifreeze proteins
(AFPIVs) from two Antarctic fishes, Pleuragramma antarcticum and
Notothenia coriiceps., Comparative Biochemistry and Physiology, Part B., 159 :
197-205

Judith E. Sutherland, Sandra C. Lindstrom, Wendy A. Nelson, Juliet Brodie, Michael D. J. Lynch,
Mi Sook Hwang, Han-Gu Choi, Masahiko Miyata, Norio Kikuchi, Mariana C. Oliveira, Tracy Farr,
Chris Neefus, Agnes Mols-Mortensen, Daniela Milstein, Daniela Milstein
Jun Hyuck Lee, HaJeung Park , Soo Jeong Park,
Hak Jun Kim, Soo Hyun Eom

2011. Description of Spongiibacter borealis sp. nov., isolated from Arctic
seawater., International Journal of Systematic and Evolutionary Microbiology.,
61: 2895-2900, doi: 10.1099/ijs.0.028795-0

Jun Hyuck Lee, Jun Yop An, HaJeung Park,

2011. Freshwater and Terrestrial Algae from Ny-Alesund and Blomstrandhalvya (Svalbard)., 64(1) : 25-31

Khanghyun Lee, Soon Do Hur, Shugui Hou, Laurie J. Burn-Nunes,

Gwangangang Hoon Kim, Tatatyanaanaana A. Klochkhkova,
Jongng Won Hanan, Sungng-Ho Kangangang, Hanan Gu ChChoi,

Title
2011. Estimation of high-resolution sediment concentration profiles in bottom
boundary layer using pulse-coherent acoustic Doppler current profilers., 279
:199-209, doi: 10.1016/j.margeo.2010.11.002

BAEK-MIN KIM, SOON-IL AN

William M. Graham, Frank J. Hernandez, Sean P. Powers

Author

2011. Crystallization and preliminary X-ray crystallographic studies of the icebinding protein from the Arctic yeast Leucosporidium sp. AY30., Acta Cryst.,
67:800-802

Published Articles

Author

Hak Jun Kim, Soo Hyun Eom

Sungmin Hong, Carlo Barbante, Claude F. Boutron, Kevin J. R. Rosman

2011. A new look at an ancient order: generic revision of the Bangiales., J.
Phycol., 47: 1131-1151, doi: 10.1111/j.1529-8817.2011.01052.x

2011. The structural flexibility of the shank1 PDZ domain is important for its
binding to different ligands., Biochemical and Biophysical Research
Communications., 407: 207-212, doi:10.1016/j.bbrc.2011.02.141
2011. Crystallization and preliminary X-ray crystallographic analysis of the
human Kindlin-2 PH domain., Acta Cryst., 67: 696-699, doi: 10.1107/S1744
309111013820
2011. Isotopic signatures for natural versus anthoropogenic Pb in high-altitude
Mt. Everest ice cores during the past 800 years., Science of the Total
Environment., 412-413:194-202, doi: 10.1016/j.scitotenv.2011.10.002
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Published Articles

Kitack Lee, Christopher L. Sabine, Toste Tanhua,

Title

Author

Title

2011. Role of marginal seas in absorbing and storing fossil fuel CO2., Energy &
Environmental Science., 4:1131

Sang H. Lee, Hyoung Min Joo, Mi Sun Yun, Terry E. Whitledge

2011. Recent phytoplankton productivity of the northern Bering Sea during
early summer in 2007., Polar Biol., 35:83-98, doi: 10.1007/s00300-011-1035-9

2011. Bathymetry enhancement by altimetry derived gravity anomalies in the
East Sea., Mar Geophys Res., 31:285-298, doi: 10.1007/s11001-010-9110-0

Sang H. Lee, Hyoung M. Joo, Zhilin Liu, Jianfang Chen, Jianfeng He

2011. Phytoplankton productivity in newly opened waters of the Western Arctic
Ocean., Deep-SeaResearchII,. 1(1):1-10, doi: 10.1016/j.dsr2.2011.06.005

2011. Holocene and Eemian climatic optima in the Korean Peninsula based on
textural and carbon isotopic records from the stalagmite of the Daeya Cave,
South Korea., Quaternary Science Reviews., 30:1218-1231, doi: 10.1016/
j.quascirev.2011.02.012

Sang Heon Lee , C . Peter McRoy, Hyoung Min Joo, Rolf Gradinger ,

M. B. Unterman, T. J. Crowley, K. I. Hodges, S.-J. Kim, D. J. Erickson

2011. Paleometeorology: High resolution Northern Hemisphere wintertime
mid-latitude dynamics during the Last Glacial Maximum., GEOPHYSICAL
RESEARCH LETTERS,. 38:1-6, doi: 10.1029/2011GL049599

Sang-Bum Hong, Won-Hyung Kim, Hee-Jung Ko,

Martin K. Vollmer, Benjamin R. Miller, Matthew Rigby, Stefan Reimann,
Jens Muhle, PaulB. Krummel, Simon O’Doherty, Jooil Kim, Tae Siek Rhee,
Ray F. Weiss, Paul J. Fraser, Peter G. Simmonds, Peter K. Salameh,
Christina M. Harth, Ray H. J. Wang, L. Paul Steele, Dickon Young, Chris R.
Lunder, Ove Hermansen, DianeIvy, Tim Arnold, Norbert Schmidbauer,
Kyung Ryul Kim, Brian R. Greally, Matthias Hill, Michael Leist, Angelina
Wenger, Ronald G. Prinn

2011. Atmospheric histories and global emissions of the anthropogenic
hydrofluorocarbons HFC-365mfc, HFC-245fa, HFC-227ea, and HFC-236fa.,
JOURNAL OF GEOPHYSICAL RESEARCH., 116:1-16, doi: 10.1029/2010JD
015309

Tae-Wook Kim, Richard A. Feely, Hyun-Cheol Kim

Kwang Bae Kim, Yu-Shen Hsiao, Jeong Woo Kim,
Bang Yong Lee, Yi Kyun Kwon, Chang Hwan Kim
Kyoung-nam Jo, Kyung Sik Woo, Hyoun Soo Lim, Hai Cheng,
R. Lawrence Edwards, Yongjin Wang, Xiuyang Jiang, Ryeon Kim,
Jae Il Lee, Ho Il Yoon, Kyu-Cheul Yoo

Mi Sun Yun, Kyung Ho Chung, Sarah Zimmermann,
Jinping Zhao, Hyoung Min Joo, Sang H. Lee

Michael R. Landry, Karen E. Selph, Eun Jin Yang

Min Kyung Lee, Yong Il Lee, Hyoun Soo Lim, Jae Il Lee,
Jeong Heon Choi, Ho Il Yoon

Miyoun Yoo, Dockyu Kim b, Gerben J. Zylstra,
Beom Sik Kang, Eungbin Kim

Nobuo Kokubun, Jeong-Hoon Kim, Hyoung-Chul Shin,
Yasuhiko Naito, Akinori Takahashi

Xue Hua Cui , Mi Sun Yun, Kyung Ho Chung , Sung -Ho Kang , Chang -Keun
Kang , Eun Jung Choy, Seung Hyun Son, Eddy Carmack , Terry E . Whitledge

Soon-Bong Lee, Dong-Eun Lee, Chang-Hee Kang

Sang Hee Kim, Sang-Hwa Lee, Mi-Hyun Park,
Han-Gu Choi, Joong-Ki Park, Gi-Sik Min

Sang Hee Kim, Taeho Kim, Han-Gu Choi,
Joong-Ki Park, Dong-Ha Ahn, Gi-Sik Min

2011. Phytoplankton productivity and its responses to higher light levels in the
Canada Basin., Polar Biol., 35:257-268, doi: 10.1007/s00300-011-1070-6

2011. Decoupled phytoplankton growth and microzooplankton grazing in the
deep euphotic zone of the eastern equatorial Pacific., Mar Ecol Prog Ser., 421:
13-24,

Se Jong Han, Heeyong Park, Sung Gu Lee,
Hong Kum Lee, Joung Han Yim

Seong-Joong Kim, Sung-Ho Woo, Baek-Min Kim, Soon-Do Hur

2011. Comparison of radiocarbon and OSL dating methods for a Late
Quaternary sediment core from Lake Ulaan, Mongolia., J Paleolimnol., 45:127135, doi: 10.1007/s10933-010-9484-7

Shila Maskey, Hong Geng, Young-Chul Song, HeeJin Hwang,

2011. Biphenyl hydroxylation enhanced by an engineered o xylene dioxygenase
from Rhodococcus sp. strain DK17., Research in Microbiology 162 : 724-728

Song Feng, Chang-Hoi Ho, Qi Hu, Robert J. Oglesby,

2011. Penguin head movement detected using small accelerometers: a proxy
of prey encounter rate., The Journal of Experimental Biology., 214(22):37603767, doi: 10.1242/jeb.058263

Young-Jun Yoon, Kang-Ho Ahn, Chul-Un Ro

Su-Jong Jeong, Baek-Min Kim

Soon-Il An, Ji-Won Kim, Seul-Hee Im, Beak-Min Kim, Jae-Heung Park

Published Articles

Author

2011. Holes in Porgressively thinning Arctic Sea Ice Lead to New Ice Algae
Habitat., Oceanography., 24(3):302-308

2011. Characteristics of formate and acetate concentrations in precipitation at
Jeju, KOREA., Atmospheric Research 101: 427-437, doi: 10.1016/j.atmosres.
2011.04.001
2011. The complete mitochondrial genome of the American lobster, Homarus
americanus (Crustacea, Decapoda)., Mitochondrial DNA, 22(3):42-49, doi:
10.3109/19401736.2011.597389

2011. The complete mitochondrial genome of the Japanese mud shrimp,
Upogebia major(Crustacea,Decapoda)., Mitochondrial DNA., 22(4):94-96

2011. Optimization of cold-active chitinase production from the Antarctic
bacterium, Sanguibacter antarcticus KOPRI 21702., Appl Microbiol Biotechnol.,
89:613-621
2011. Characterizing lipid biomarkers in methanotrophic communities of gas
hydrate-bearing sediments in the Sea of Okhotsk, Ocean and Polar Research.,
33(3):281-290, doi: 10.1016/j.marpetgeo.2011.03.010
2011. Single-particle Characterization of Summertime Antarctic Aerosols
Collected at King George Island Using Quantitative Energy-dispersive Electron
Probe X-ray Microanalysis and Attenuated Total Reflectio., Environmental
Science & Technology., 45(1):6275-6282, doi: 10.1021
2011. Evaluating observed and projected future climate changes for the Arctic
using the Koppen-Trewartha climate classification., Clim Dyn., 1(1):1-15, doi:
10.1007/s00382-011-1020-6
2011. Recent and future sea surface temperature trends in tropical pacific
warm pool and cold tongue regions., Clim Dyn., 1(1):10-15, doi: 10.1007/
s00382-011-1129-7
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Published Articles

Awards
Outstanding Emplyee's Award

Thomas Brey, Matthias Voigt , Kristen Jenkins , In-Young Ahn

Tseren-Ochir Soyol-Erdene, Youngsook Huh,
Sungmin Hong, Hee Jin Hwang, Soon Do Hur

Tseren-Ochir Soyol-Erdene, Youngsook Huh,
Sungmin Hong, Soon Do Hur

Viviana Pen, Walter H. Adey, Rafael Riosmena-Rodr1’guez,
Moon-Yung Jung, Julio Afonso-Carrillo, Han-Gu Choi, Ignacio Bairbara

Title

Type

Name

Position

Kang, Sung Ho
Nam, Seung Il

Principal Research Scientist

2011. Quantification of Ultra-Trace Levels of Pt, Ir and Rh in Polar Snow and
Ice Using ICP-SFMS Coupled with a Pre-Concentration and Desolvation
Nebulization System., Bull. Korean Chem. Soc., 32(6):2105, doi: 10.5012/
bkcs.2011.32.6.2105

Oh, Jung Hwan

Head, Dept. of New Antarctic Station

Lee, Won Sang

Senior Research Scientist

Division of Polar Earth-System Sciences

Han, Se Jong

Senior Research Scientist

The Antarctic King Sejong Station

2011. A 50-Year Record of Platinum, Iridium, and Rhodium in Antarctic Snow:
Volcanic and Anthropogenic Sources., Environ. Sci. Technol., 45: 5929-5935,
doi: 10.1021/es2005732
2011. Mesophyllum Rhodoliforme SP. Nov.(Corallinales, Rhodophyta): A New
Maerl-Forming Species From The Northeast Atlantic., J. Phycol., 47: 911-927,
doi: 10.1111/j.1529-8817.2011.01015.x

Lee, Hyoung Geun

Director-General
Award

Principal Research Scientist

Leader, Human Resource Development Team

Seon, Tae Seon

Administrative Associate

Son, Young Ju

Specialist

Choo, Mi Kyung

Scientist

2011. The Origin of Double-Frequency Microseism and Its Seasonal Variability
at King Sejong Station, Antarctica., Bulletin of the Seismological Society of
America., 101(3):1446-1451, doi:10.1007/s00253-010-2890-y

Kim, Eun hye

Scientist

Yaping Liu, Shugui Hou, Sungmin Hong, Soon Do Hur,
Khanghyun Lee, Yetang Wang

2011. High resolution tracee lement records of an ice core from the eastern
Tien Shan, central Asia, since 1953 AD., ,JOURNAL OF GEOPHYSICAL
RESEARCH., 116:D12307, doi:10.1029/2010JD015191

Jeong, Jae Woo

Yaping Liu, Shugui Hou, Sungmin Hong, Soon Do Hur,

2011. Atmospheric pollution indicated by trace elements in snow from the
northern slope of Cho Oyu range, Himalayas., Environ Earth Sci., 63:311-320,
doi: 10.1007/sl2665-010-0714-0

Won Sang Lee, Dong-Hoon Sheen, Sukyoung Yun, and Ki-Weon Seo

Khanghyun Lee, Yetang Wang

Yeongcheol Han, Youngsook Huh, Sungmin Hong, Soon Do Hur,
Hideaki Motoyama, Shuji Fujita, Fumio Nakazawa, Kotaro Fukui

Choi, Seonung

Hitoshi Shoji , Anatoly Obzhirov

Young Mi YI, So Yeon Kim, Jia Jung, Eun Hye Kim, Kyeung Hee Cho,
Franz Schinner, Rosa Margersin, Soon Gyu Hong, Hong Gnm Lee

Yu-Shen Hsiao, Jeong Woo Kim, Kwang Bae Kim,
Bang Yong Lee , Cheinway Hwang

Best Paper

2011. Cultured bacterial diversity and human impact on alpine glacier
cryoconite., JOURNAL OF MICROBIOLOGY., 49(3): 355-362, doi: 10.1007/
s12275-011-0232-0
2011. Bathymetry Estimation Using the Gravity-Geologic Method: An
Investigation of Density Contrast Predicted by the Downward Continuation
Method., Terr. Atmos. Ocean. Sci., 22(3): 347-358, doi: doi: 10.3319/TAO.2010.
10.13.01(Oc)

Division of Polar Climate Research
Department of New Antarctic Station

Human Resource Development Team
Infrastructure & Safety Team
Division of Polar Climate Research
Division of Polar Earth-System Sciences
Division of Life Sciences

Specialist

Department of Strategy & Policy

Administrative Associate

Station Operation Team

Administrative Associate

Project Development & Management Team

Chon, Hoi jin

Administrative Associate

Contract Procurement Management Team

Senior Research Scientist

Division of Polar Earth-System Sciences

Best Paper Award

2011. Quantification of total mercury in Antarctic surface snow using ICP-SFMS: spatial variation from the coast to Dome Fuji., Bull. Korean Chem. Soc.,
32(12): 4258-4264, doi: http://dx.doi.org/10.5012/bkcs.2011.32.12.4258
2011. Distribution and expression of gas seeps in a gas hydrate province of the
northeastern Sakhalin continental slope, Sea of Okhotsk., Marine and
Petroleum Geology., 28 : 1844-1855, doi: 10.1016/j-marpetgeo.2011.03.007

Division of Polar Climate Research

Seo Kyu Hyun

Hwang, Hee jin

Type
Young Keun Jin, Young-Gyun Kim, Boris Baranov,

Department

2011. The bivalve Laternula elliptica at King George Island - A biological
recorder of climate forcing in the west Antarctic Peninsula region., Journal of
Marine Systems 88 : 542-552

Published Articles / Awards

Author

Name

Department

Kim, Seong Joong

Division of Polar Climate
Research

Jee, Geon Hwa

Division of Polar Climate
Research

Seo, Ki Weon

Division of Polar EarthSystem Sciences

Title
Arctic Oscillation during the Mid-Holocene and Last Glacial
Maximum from PMIP2 Coupled Model Simulations

Assessment of GPS global ionosphere maps (GIM) by
comparison between CODE GIM and TOPEX/Jason
TEC data: Ionospheric perspective

Journal

JOURNAL OF CLIMATE

AMERICAN GEOPHYSICAL
UNION(AGU)

Excellent Paper
GRACE and AMSR .E .based estimates of winter season solid AMERICAN GEOPHYSICAL
precipitation accumulation in the Arctic drainage region
UNION(AGU)
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Awards

Type

Department

Author

Best Paper

Lee, Joo Han

Department of New Antarctic Station

Kim, Jung Hoon

Division of Polar Earth-System Sciences

Awards

The 1st Young Scientist Award in memory of Mr. Jeon Jae Gyu

Award of Minister of Environment
Type

Name

Award in celebration
of world meteorological day

Choi, Tae Jin

Department

Position

Senior Administrative Associate

Division of Polar Climate Research

Award of Korea Research Council of Fundamental Science & Technology Chairman
Type

Excellent Paper
Kim, Ki Tae

Pohang University of Science&Technology

Award of Prime Minister
Type

Name

Man of merit of National Science &
Technology Advancement

Ahn, Jae Woo

Name

Man of merit of National Science &
Technology Advancement

Han, Seung Woo

Planning & Budget Team

Senior Administrative Associate

Department

Position

Senior Administrative Associate

Outstanding Emplyee's Award

Kang, Cheon Yun

Principal Specialist

Contract Procurement Management Team

Man of merit of Strengthen Polar
Infrastructure

Ji, Joung min

Senior Specialist

Infrastructure & Safety Team

Man of merit of Arctic Science Summit
Week(ASSW)

JIN, Dongmin

Principal Administrative
Associate

Department of Strategy & Policy

Excellent & Rising Scientist

Seo, Ki Weon

Senior Research Scientist

Division of Polar Earth-System Sciences

Department of Knowledge & Information

Excellent Research Department Award
Type
Best Research

Award of Minister of Education, Science & Technology
Type

Name

Position

Department

Position

Department

Position

Award of Chairman of National Science & Technology Commission
Type

Name

Excellent Research

Department
Division of Life Sciences
Division of Polar Climate Research

Department

Outstanding Technology & Administration Support Department Award
Man of merit of National Science &
Technology Advancement

Jeon, Jeong Ah

Administrative Associate

Public Relations Team
Type
Best Supporting

Award of Minister of Culture, Sports & Tourism

Department
Department of Knowledge & Information
Public Relations Team

Type

Name

Position

Department

Excellent Supporting
Contract Procurement Management Team

Award of Minister of Culture, Sports &
Tourism

Jeon, Seung Youl Senior Administrative Associate

Public Relations Team

Special Award

Human Resource Development Team
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Appendix

Staffs
Research Staffs

Position
Director-General
Vice Director-General
Director, Division of Polar Climate Research
Director, Division of Polar Earth-System Sciences
Director, Division of Life Sciences
Head, Dept. of Strategy & Policy
Director, Unit Of New Antarctic Station
Head, Dept. of New Antarctic Station
Head, Dept. of Knowledge & Information
Director, Division Of Polar Infrastructure & Logistics
Director, Division of Management & Planning
Director, Division of Administration
Leader, Ship Operation Team
Leader, Station Operation Team
Leader, Planning & Budget Team
Leader, Project Development & Management Team
Leader, Public Relations Team
Leader, Human Resource Development Team
Leader, Financial & Accounting Team
Leader, Contract Procurement Management Team
Leader, Infrastructure & Safety Team
Leader, The Antarctic King Sejong Station

Staffs

Officers

Division of Polar Climate Research
Name
Lee, Hong Kum
Ahn, In Young
Kim, Seong Joong
Choei,Moon Young
Lee, Yoo Kyung
JIN, Dongmin

Specialty
Ph.D. Microbiology
Ph.D. Marine Ecology
Ph.D. Physical Oceanography
Ph.D. Sedimentology
Ph.D. Molecular Biology
M.A. Law

Kim, Yea dong

Ph.D. Geophysics

Oh, Jung Hwan

Ph.D. politics

Nam, Sang Heon
Lee, Bang Young
Yoo,Yeon Jin
Shin, Min Cheol
Lee Chan U
Lee, Ji Young

M.S. Geophysics
Ph.D. Atmospheric Science
B.S Mechanical Engineering
B.A. English Literature
M.A. Social Work
B.A. English Literature

E-mail

Name

Degree

Kang, Sung Ho

Ph.D.

Kim, Bak Min

Ph.D.

Director-General

Ph.D.

Oceanography

twkim kopri.re.kr

Kim, Hyun Cheol

Ph.D.

Satellite Oceanography

kimhc kopri.re.kr

Nam, Seung Il

Ph.D.

Park, Sang Jong

Ph.D.

Yang Eun Jin

Ph.D.

Yoo Kyu Cheul

Ph.D.

Yoon, Young Jun

Ph.D.

Yoon, Ho Il

Ph.D.

Lee, Sang Hoon

Ph.D.

jylee kopri.re.kr

Lee, Jae Il

Ph.D.

Geology

hklee kopri.re.kr
iahn kopri.re.kr

Specialty
Oceanography
Atmospheric Science

E-mail
shkang kopri.re.kr
bmkim kopri.re.kr

seongjkim kopri.re.kr
mychoe kopri.re.kr
yklee kopri.re.kr
dmjin kopri.re.kr
ydkim kopri.re.kr
jhoh kopri.re.kr
shnam kopri.re.kr

Geology
Atmospheric Sciences
Biological and Fishery Oceanography
Marine geology

sinam kopri.re.kr
sangjong kopri.re.kr
ejyang kopri.re.kr
kcyoo kopri.re.kr

bylee kopri.re.kr
Atmospheric Science

yjyoon kopri.re.kr

yjyoo kopri.re.kr
Paleoceanography, Marine Geology

hiyoon kopri.re.kr

mcshin kopri.re.kr
culee1004 kopri.re.kr

Marine Biology

shlee kopri.re.kr
leeji kopri.re.kr

Ahn, Jae Woo

B.A. Administration

jwahn kopri.re.kr

Rhee, Tae Siek

Ph.D.

Oceanography

rhee kopri.re.kr

Yang, Jung Hyun

M.B.A. Business Administration

donnieyang kopri.re.kr

Lim, Hyoun Soo

Ph.D.

Geology

tracker kopri.re.kr

Chung, Kyung Ho

Ph.D.

Oceanography

khchung kopri.re.kr

Jee, Geon Hwa

Ph.D.

Space Science

ghjee kopri.re.kr

Choi, Tae Jin

Ph.D.

Atmospheric Science

ctjin kopri.re.kr

Ha, ho Kyung

Ph.D.

Physical Oceanography

ha kopri.re.kr

Hahm, Doshik

Ph.D.

Chemical Oceanography

hahm kopri.re.kr

Jeon, Seung Youl
Lee, Hyoung Geun
Jang, Seong Ho
Kang, Cheon Yun
Ji, Joung min
Shin, Hyoung chul

B.A. Accounting

jsy kopri.re.kr

B.S. Electrical Engineering

hglee kopri.re.kr

M.B. Computer Science

shjang kopri.re.kr

M.S. Earth & Marine Science
M.S. Civil Engineering
Ph.D. Biological Oceanography

cykang kopri.re.kr
jjm2323 kopri.re.kr
hcshin kopri.re.kr
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Staffs
Division of Life Sciences

Degree

Kang, Jung Ho

Ph.D.

Park, Minkyu

Ph.D.

Geophysics

Park, Sung Hyun

Ph.D.

Geochemistry

Park, Yong Cheol

Ph.D.

Geophysics

ypark kopri.re.kr

Seo, Ki Weon

Ph.D.

Geophysics

Woo Ju Sun

Ph.D.

Sedimentology

Yoo, In Sung

B.S.

Lee, Mi Jung

Ph.D.

Geology

Lee, Won Sang

Ph.D.

Geophysics

Lee, Jeong hoon

Ph.D.

Glaciology

Lee, Jong Ik

Ph.D.

Geology

Specialty
Environmental Engineering

Civil Engineering

Mechanical Engineering

E-mail

Name

Degree
Ph.D.

Environmental Microbiology

envimic kopri.re.kr

minkyu kopri.re.kr

Kim, Ok Sun

Ph.D.

Microbial Ecology

oskim kopri.re.kr

shpark314 kopri.re.kr

Kim, Il Chan

Ph.D.

Biochemistry

ickim kopri.re.kr

Kim, Jung Hoon

Ph.D.

Biology

jhkim94 kopri.re.kr

seo.kiweon kopri.re.kr

Kim, Hak Jun

Ph.D.

Biochemistry

hjkim kopri.re.kr

jusunwoo kopri.re.kr

Park, Hyun

Ph.D.

Biochemistry

hpark kopri.re.kr

isyoo kopri.re.kr

Lee, Sung Gu

Ph.D.

mjlee kopri.re.kr

Lee, Young Mi

M.S.

Molecular Biology

ymlee kopri.re.kr

wonsang kopri.re.kr

Lee, Jun Hyuck

Ph.D.

Structural biology

junhyucklee kopri.re.kr

Lee, Hyoung Seok

Ph.D.

Plant Physiology

soulaidc kopri.re.kr

jilee kopri.re.kr

Yim, Joung Han

Ph.D.

Plant Physiology

jhyim kopri.re.kr

jjw79 kopri.re.kr

Choy, Eun Jung

Ph.D.

Marine Ecology

ejchoy kopri.re.kr

jeonghoon.lee kopri.re.kr

Jin, Young Keun

Ph.D.

Geophysics

ykjin kopri.re.kr

Choi, Han Gu

Ph.D.

Hur, Soon Do

Ph.D.

Geology

sdhur kopri.re.kr

Hong, Soon Gyu

Ph.D.

Hong, Sang Bum

Ph.D.

Hwang, Chung Yeon

Ph.D.

Hong, Jong Kuk

Ph.D.

Hwang, Hee jin

Ph.D.

Analytical Chemistry

E-mail

Kim, Dockyu

B.S.

Geophysics

Specialty

jhkang kopri.re.kr

Chung, Ji Woong

Environmental Chemistry

Staffs

Division of Polar Earth-System Sciences
Name

hong909 kopri.re.kr

Cell & Molecular Biology

Algal Systematics

Microbiology

Microbial Oceanography

holynine kopri.re.kr

hchoi82 kopri.re.kr

polypore kopri.re.kr

cyhwang kopri.re.kr

jkhong kopri.re.kr

heejin kopri.re.kr

110
_
111

Appendix

Staffs
Department of Strategy & Policy
Degree

Project Development & Management Team
Specialty

E-mail

Name

Degree

Kim, Seo Heum

B.A.
B.A.

Kim, Jin Suk

M.S.

Industrial Engineering

jskim kopri.re.kr

Seo, Hyun Kyo

Ph.D.

Environmental Policy

shkshk kopri.re.kr

Seo Kyu Hyun

Choi, Seonung

M.S.

suchoi kopri.re.kr

Public Relations Team

Public Policy

Department of New Antarctic Station
Name

Degree

Kim, Ji Hee

Ph.D.

Lee, Joo Han

Ph.D.

Chung, Ho Sung

Ph.D.

Specialty
Biology
Polar Sciences
Botany

E-mail
jhalgae kopri.re.kr
joohan kopri.re.kr
hchung kopri.re.kr

Department of Knowledge & Information
Name

Degree

Bek, Seung Min

M.S.

Computer Engineering

bsm kopri.re.kr

Lee, Min Choul

B.S.

Computer Science

leemc kopri.re.kr

Han, Seung Woo

M.A.

Specialty

Public Policy

E-mail

gogohaan kopri.re.kr

Station Operation Team
Name
Kim, Won Jun

Degree
B.A.

Specialty
Business Administration

E-mail
wjkim kopri.re.kr

Ship Operation Team
Name
Kim Chun Sik

Degree
B.S.

Specialty
Marine System Engineering

E-mail
bada kopri.re.kr

Planning & Budget Team
Name

Degree

Specialty

Degree
B.A.

B.A.

Administration

yhkwon kopri.re.kr

Kim, Chang Suk

B.A.

Political Diplomacy

Yang, Jisuk

B.S.

Computer & Information

Specialty
French Language & Literature

E-mail
ksh81 kopri.re.kr
hyun811015 kopri.re.kr

E-mail
jajeon kopri.re.kr

Human Resource Development Team
Name

Degree

Kim, Tae Wan

B.A.

Jeong, Do Young

B.S.

Specialty
Administration
Industrial Engineering

E-mail
kimtaewan kopri.re.kr
luxor2004 kopri.re.kr

Financial & Accounting Team
Name

Degree

Han, Ji Hyun

B.A.

Specialty
Business Administration

E-mail
ktigger2 kopri.re.kr

Contract Procurement Management Team
Name

Degree

Son, Jeong Eun

B.A.

Chon, Hoi jin

B.A.

Choi, Seong Cheol

B.A.

Specialty
Film
Political Science & Diplomacy
Economics

E-mail
jeson kopri.re.kr
hjchon kopri.re.kr
scchoi kopri.re.kr

Infrastructure & Safety Team
Name

Degree

Chang Hee Cho

B.S.

E-mail

Kwon, Young Hoon

Architectural Engineering

Name
Jeon, Jeong Ah

Specialty
Business Administration

Staffs

Name

Specialty
Electrical Engineering

E-mail
choch kopri.re.kr

The Antarctic King Sejong Station
Name

Degree

muffin kopri.re.kr

Kim, Byung-Rok

M.S.

jsyang kopri.re.kr

Han, Se Jong

Ph.D.

Specialty

E-mail

Biology

brkim kopri.re.kr

Biological Engineering

hansj kopri.re.kr
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Chronological Table
Month

2

3

1

Date
3

Content
Kick-off meeting of 2011

8 ~ 17

8 ~ 17

11

11

MOU conclusion with KT

14

14

Report on the field research at the Amundsen Sea of Antarctica

2

Discovery of the largest number of Antarctic meteorites in 2010/2011 through the Antarctic meteorite exploration

15

Ceremony of disbanding for the 24th overwintering party of the King Sejong Station

17

17

MOU conclusion with Incheon Economy Free Zone for the establishment of the KOPRI building

18

18

Visit of the U.S. delegation from Antarctic Treaty Consultative Meeting (ATCM) to KOPRI

14

14

Invited seminar by a foreign expert (Professor Paul Myrow)

22

Report of the 2nd precise investigation for the construction site of Jang Bogo Antarctic Research Station

15

22

3

27 ~ 4.1

27 ~ 4.1

4

4

11

11

Chronological Table

1

3

The Arctic Science Summit Week (ASSW) in 2011
MOU conclusion with Korea Institute of R&D Human Resource Development (KIRD)
Regular meeting of the members
Invited lecture of Colin Summerhayes from Scientific Committee on Antarctic Research (SCAR)

4

4

MOU conclusion with Korea Foundation for the Advancement of Science and Creativity

14

14

27

27

Ceremony for the establishment of Polar Forum

29

29

MOU conclusion with LG Household & Health Care Ltd.

5

5

MOU conclusion with Federal Institute for Geosciences & Natural Resources in Germany

13

13

Return of the icebreaker ARAON

The 7th establishment anniversary of KOPRI

5

21

Field trip of Boramae Orphanage to the icebreaker ARAON

25

25

Tour of the journalists accredited to Ministry of Land, Transportation and Maritime Affairs to the icebreaker ARAON

26

26

21

5

Event by inviting a sister school of KORPI (Yangdo Elementary School)
Visit of the polar forum members to the icebreaker ARAON

6

7

9

9

Joint seminar between Korea and Norway

17

17

Public hearing for the basic plan of the Antarctic research activity promotion

6

20 ~ 7.9

The 1st Polar Photo Contest in KOPRI

20 ~ 7.1

20 ~ 7.1

Participation in the 34th Antarctic Treaty Consultative Meeting (ATCM)

29

29

20 ~ 7.9

12
15

7

Regular meeting of the members

12

Field trip of Children Journalism Group in Cheongwadae to the icebreaker ARAON

15

Departure of the icebreaker ARAON for the Arctic
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Chronological Table

7

25 ~ 8.2

Date
27

7

25 ~ 8.2

Content
Visit of New Zealand Ambassador Richard Mann to KOPRI
Operation of Civilian Field-trio to Korea Arctic Station (2011 Pole to Pole Korea)
Visit of Chile Ambassador Hernan Brantes to KOPRI

28

28

8

8

Regular meeting of the members

8

10 ~ 15

8

23

9

Regular meeting of the members

5
6 ~ 9.8

8

8
9

Participation in the 2011 Korea Science Festival
MOU conclusion with Yonsei university

5

8 ~ 15

MOU conclusion with Swedish Polar Research Secretariat

23

6 ~ 9.8

8 ~ 15

Joint workshop between Korea and Italy
Groundbreaking ceremony of the KOPRI building
Event for the naming of the barge in the King Sejong Station

21

21

Conference of the representatives in the joint board Korea-China Maritime Science Technology Cooperation

22

22

Visit of chairman of KRCF to the icebreaker ARAON and meeting with young scientists in KOPRI

27

27

Visit of the KAIST EEWS executive program members to the icebreaker ARAON

29

29

Field trip of Children Journalism Group in Ministry of Land, Transportation and Maritime Affairs to icebreaker ARAON

4

4

4~7

4~7
5

5
10

10 ~ 15

24 ~ 27

10

24 ~ 27

Chronological Table

Month
27

Departure of the icebreaker ARAON for the Antarctic
Conference of Korean International Advisory Committee (K-IAB)
Presentation on the transfer of high technology possessed by the government-funded research organizations
Polar environment adaptation training for the 25th overwintering party in the King Sejong Station
Selection of KOPRI as a certified organization of human resource development in 2011 especially among public institutions

26

26

28

28

Ceremony of initiating the 25th overwintering party of the King Sejong Station

23

23

Training for the improvement of women's leadership in science, engineering and technology

Joint workshop of Korea-Chile for cooperative research in the Antarctic

11

28 ~ 12.22

11

28 ~ 12.22

30

30

21

21

Operation of Civilian Field-trio to Korea Antarctic Station (2011 Pole to Pole Korea)
Selection of icebreaker ARAON as one of the 100 excellent achievements promoted in the national R&D
Visit of Norway Ambassador Torbjorn Hol to KOPRI

12

28
30

12

Regular meeting of the members
28

Successful rescue of the Russian fishing trawler 'Sparta' by the icebreaker ARAON

30

Year-end ceremony of 2011
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