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Today

Tomorrow
Future
Providing clues to future changes in our planet’s environment, the polar regions

are a control tower of the Earth’s climate and closely related to our daily lives.
Standing on the forefront of polar science research, KOPRI predicts the future
environment and offers insight into humankind’s survival, thereby exploring the
infinite potential of the polar regions.

ⓒ Choi Yonghee.

Increase in research labs and
research infrastructure
through the completion
of the second-phase
construction of the KOPRI
office complex

35.4

%
The number of researchers
who visited the Antarctic King
Sejong and Jang Bogo Station
and the Arctic Dasan Station

KOPRI Plants
the Future
in Frozen Soil

429

(participants from 105 research
institutions)

ARcTIc

KOPRI is bringing forth a brighter future for humankind by
securing research infrastructure as the basis to lead polar research worldwide to
explore the secrets of the Earth.

The year-on-year rate of increase in the number of papers
published in major journals

15

%

(a total of 209 papers in 2016)

Inauguration of
Ho Il Yoon as the fifth
President of the Korea Polar
Research Institute
ⓒ Seo Wonseok.

AnTARcTIc
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Into a Future
Beyond Possibility
Major Research
Achievements in 2016

Observing methane
released in the Arctic East
Siberian Sea

X

40

Finding an area where the
dissolved methane
concentration was 40 times
higher than average

Disclosing the photographs
of Antarctic ice seen from
outer space
Observing the Antarctic sea
ice and glaciers through
technology developed independently by Korea, the multipurpose satellite Arirang-5

Identifying the reactive
formation of iodine as an
accelerator of cloud
formation in the Antarctica
Assessing the reaction as
a crucial factor to slow
global warming

Observing the actual
photosynthetic efficiency
of phytoplankton on the
global sea surface
Discovering that the actual
photosynthetic efficiency of
phytoplankton is below
35%

KOPRI is committed to achieving substantive results in terms of research capacity
and performance to become a global polar research institution,
and aims to secure competitiveness to become the top research institution
specializing in the Antarctic and the Arctic studies.
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Strengthening the research capacity on
climate change in the polar regions in
response to the new climate system
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STRATEgIc
OBJEcTIvES

Creating the polar (unique) value to enhance next-generation national
competitiveness

PERFORMAncE
OBJEcTIvES

• Identifying the role of
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• Creating a research

the Antarctic in the global
climate change

Expanding the basis for polar
research through international
partnerships and industry
-academia-research
collaboration
system

environment centered upon
the institute’s core functions

• Establishing a foothold for

a strategic entry into the Arctic
to lead the Cold Rush era
• Creating future value based on a spirit
of challenge toward unexplored regions
and technology to utilize polar resources

RESEARcH PROJEcTS

• Establishing research and

management culture of
efficiency and integrity
• Maximizing polar research outcomes and

disseminating polar culture through
industry-academia-research collaboration and
communication with the public
MAnAgEMEnT
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“We will create
new value in polar
research through
remarkable
qualitative
growth and
innovation”

In 2016, the volume of sea ice in the Arctic Ocean decreased by an unprecedented
extent to its smallest scale since human observation began. This is a warning from
the polar regions to awaken humankind toward the dangers of global warming, and
a potent message in favor of expanding research and interest toward the polar regions.
Against this backdrop, the Korea Polar Research Institute (KOPRI) achieved astonishing results through research focusing on climate change and future value creation,
which drew worldwide attention.
Becoming the world’s first to discover the causes of unusually high temperatures in
the Arctic, KOPRI was applauded for enhancing the scientific understanding of the
global phenomenon of abnormal climate. In the summer of 2016, the institute explored an area in the East Siberian Sea where the dissolved methane concentration
was 40 times higher than average, and found an important clue that might accelerate
global warming. KOPRI also became the world’s first to collect gas hydrates from
the same region as a potential future resource.
Meanwhile, KOPRI brought about meaningful outcomes in securing infrastructure.
We completed our two-step construction of the KOPRI office complex, and established the facilities required for state-of-the-art polar research, such as special research
laboratories and a sample storage unit, which further strengthened our capacity as a
research institute. In addition, the King Sejong Station, the symbol of Korea’s Antarctic research, began large-scale extension works, as it marked the 30th anniversary of
its foundation. The completion of constructions will reintroduce the old station, once
the cradle of polar research, as an environment-friendly base with an 80-percent increase in its research space to meet the research demand in the Antarctic Peninsula.
Following my inauguration as the president of KOPRI in August 2016, I began to
draw a new blueprint for a leap in our nation’s polar research. Now, it is time to press
forward to realize the qualitative growth of polar research based on the infrastructure
that has now been established. KOPRI promises to continue our effort to become a
more creative and innovative organization in order to serve as another growth engine
for Korea. Thank you.

Ho Il Yoon
President of the Korea Polar Research Institute
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HIStORy

KOPRI leads
the bright tomorrow
with global competitiveness
in polar research
1985

2004

2004-2016

1985-2003
1985. 03.

1989.10.

2004. 04. 16.

2013. 04. 29.

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

Korea Joined the Antarctic Treaty as a consultative party

The KOPRI office complex was inaugurated

1990. 07.

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

1986. 11.

Korea acceded to SCAR as a regular member

2009. 11.

Korea received status as permanent observer in the Arctic Council

Acceded to the Antarctic Treaty as the 33rd signatory

2002. 04.

2014. 01.

1987. 03.

2013. 05.

Korea joined the International Arctic Science Committee (IASC)

Korean Ice-breaking Research vessel ‘ARAON’ was constructed
and delivered

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

2002. 04. 29.

2009. 12.

The Arctic Dasan Station was inaugurated

2014. 02. 12.

1988. 01.

2003. 12. 07.

Korean Ice-breaking Research vessel ‘ARAON’ departed for the
Antarctic

2010. 07.

2014. 04. 16.
10th year foundation ceremony of the institute

1988. 02. 17.

Korean Ice-breaking Research vessel ‘ARAON’ departed for
the Arctic

The Antarctic King Sejong Station was inaugurated

2011. 04.

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

ⓒ Jo Junho.

th

Republic of Korea 17 Antarctic Scientific Resarch Center for
wintering crew left this Jeon jaegyu

ⓒ Choi Seonung.

The Antarctic Jang-Bogo Station, 1st winter research team
commencement ceremony
The Antarctic Jang-Bogo Station completion ceremony

2015. 09. 30.

Arctic Science Summit Week(ASSW) in Korea

Establishment of the Korea Arctic Research Consortium Secretariat

2012. 07.

2016. 07. 15.

The Korea Maritime Institute of Science and Technology (KIOST)
affiliated research institutes launched

Two-step construction of the KOPRI office complex

ⓒ Choi Seonung.
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RESEARcH OVERVIEw

KOPRI conducted research at a total scale amounting to KRW 53.9 billion, or KRW 570 million
per researcher, throughout year 2016.
Based on the three strategic goals of “discovering the cause of climate and ecosystem change in
the polar regions in response to global environmental changes,” “practicalizing polar research to
create new value,” and “pursuing future value through research and development in the Antarctic
and Arctic regions,” KOPRI conducted 13 in-house projects and 10 national R&D projects.
In order to vitalize polar research and nurture specialists, KOPRI has operated the Polar Academic
Program (PAP) since 2010 to provide research funds to Korean universities that proposed creative
themes for polar research. In 2016, the institute provided research funds to 10 projects from
seven universities.
Also, KOPRI launched the Polar Industrial Program (PIP) to enhance its cooperation with industries.
Currently, one project is being conducted under the PIP.
KOPRI listed 209 research papers in major academic journals in Korea and abroad (three papers
in Nature, Science, and Cell; 128 in SCI-level journals; 51 in SCIE-level journals; 17 in KCI-level
journals; two in KCI candidate journals; four in Korean journals; and four in international journals).
In addition, the institute reinforced its intellectual property rights, including 13 patent applications
and 27 patent registrations.

KOPRI conducted
various studies and enterprises
based on its three strategic goals
for polar research, and was
applauded in Korea and abroad for
its accomplishments.

ⓒ Jeong Jinhun.

Research performance scale in 2016

Research papers in major academic journals in Korea and abroad
NSC-level
SCI-level
SCIE-level
KCI-level
KCI
candidate
Korean
Journals
International
Journal

3
128
51
17
2
4
4

Total

209

Division
Main
Projectas

Financial resource
In-house projects

KOPRI

The Polar Academic Program

33,914
300

Creative research Project

4,526

Subtotal

39,895
Ministry of Oceans and Fisheries
Ministry of Science, ICT and
Future Planning

Entrusted Research Project

Research grants

1,155

The Polar Industrial Program

National R&D Projects

(Unit: 1 Million won)

Public Organization

11,950
2,733
300

Subtotal

14,983

total

54,878

Total

54,878

RESEARCH
ACTIVITIES

Response to global issues
18 Physical and Biogeochemical Processes in the Amundsen Sea
20 Monitoring of Abrupt Environmental Change in the Ice Shelf System and
Reconstruction of Quaternary Deglaciation History in West Antarctica
22 Investigation of Climate Change Mechanism by Observation and
Simulation of Past and Present Polar Climate
24 Long-Term Ecological Research on King George Island to Predict
Ecosystem Responses to Climate Change
26 Environmental Change Studies at the Arctic Dasan Station
27 Establishment of the Arctic 4-D Air Monitoring Network and Investigation of Correlation between Upper-Air and Climate Change
28 Study on the Development and Utilization of the Korea Polar Prediction
System (KPOPS) to Forecast Climate Change/Meteorological Disasters
29 Reconstruction of Late Quaternary Glacial History and Paleoceanographic Changes in the Western Arctic
30 Korea-Arctic Ocean Observing System (K-AOOS)
Research in commercialization
32 Antarctic Organisms: Mechanisms and Application of Cold Adaptation
34 Development of Curation Service and Framework for Polar Resources
35 Development of Useful Metabolites from Polar Organisms
Research on future exploration
36 SaTellite Remote Sensing on West Antarctic Ocean Research (STAR)
38 Evolution of the West Antarctic Rift System : Study of Tectonic Activities
and volcanism near the Adare Trough and Antarctic Mid-Ocean Ridges
40 Crustal Evolution of victoria Land, Antarctica, and the Formative
Process of Planets
41 Diagnosis, Investigation, and Prediction of Cryosphere Change
around the Jang Bogo Station
42 Circum-Arctic Permafrost Environment Change Monitoring and Future Prediction Techniques (CAPEC Project)
44 Research on Environmental Changes in Fjords and Coastal Geomorphology of Svalbard Archipelago in the Arctic Region
45 Investigation of Submarine Resource Environment and Seabed
Methane Release in the Arctic
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46 PAP
47 PIP
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RESEARcH ActIVItIES

Studying West Antarctic
Warming through Research
in the Amundsen Sea
Physical and Biogeochemical Processes
in the Amundsen Sea
Sang Hoon Lee shlee@kopri.re.kr
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Response to global issues ①

The Amundsen Sea is at the center of the world’s most rapidly
warming area, where many believe the collapse of ice shelves
and glaciers is simply a matter of time. The upwelling of
warm deep-water into the continental shelf plays a significant
role in this regard by melting the base of floating ice shelves,
but the overall loss is a combined result of ocean-ice-atmosphere interaction. The objectives of KOPRI’s Amundsen
project are to assess the rapid changes in the ocean processes
caused by the warming effect, by implementing an Earth observation system from space down to the deep sea. During
phase one (2010-2016), this project investigated ocean cir-

culation patterns and heat flux to the Antarctic coast, ecosystem structures and diversities, and biogeochemical cycles in
the study area. In phase two (2017-2019), the project will
focus on the ice shelf melting and retreat, the effect of meltwater discharge to the oceanic physical and chemical
processes, and the subsequent changes in the biogeochemical
processes and food web structure. During 2016, phase one
was completed with the 4th field expedition and high-impact
scientific findings in the major areas of the research (illustrated in Figs. 1-3), which aided the successful transition to
the next phase.

Figure 1. Circulation pattern on the shelf
area (S1, S2, and S3 are moorings). The
orange arrows show the rotation of the
velocities (U = along-trough velocity, v
= cross-trough velocity). The red and
purple arrowed lines depict the general
circulation pattern and cooling of the
warm deep-water. The inset shows the
location of the study region (Journal of
Physical Oceanography, 2016).

Figure 2. Global distribution of ship-based measurements of chlorophyll fluorescence lifetimes and the quantum yields in the surface ocean, superimposed on the
climatological map of surface nitrate concentrations to display the satellite values,
which significantly overestimate the global primary production as being twice the
real measurements (Science, 2016).

Figure 3. Dispersion of the glacial meltwater by the concentration in the seawater
along the Dotson Trough in 2011. The black dots indicate the sampling depth, and
the grey dotted lines indicate the isopycnal (salinity) lines, with the station numbers
on the top horizontal axis. The shelf break is located near St. 7 (280 km from the Dotson ice shelf, St. 10) (Journal of Geophysical Research, 2016).
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Response to global issues ②

RESEARcH ActIVItIES

Studying Ice Shelf Systems
to Reconstruct
Paleoenvironmental Changes
Monitoring of Abrupt Environmental change
in the Ice Shelf System and Reconstruction of
Quaternary Deglaciation History in West Antarctica
Jae Il Lee leeji@kopri.re.kr

The rapid collapse of ice shelf in West Antarctica due to recent global warming is contributing to the global sea-level
rise. This project’s objectives are to establish a monitoring
system for ice shelf movements and to reconstruct past environmental changes in response to climate changes in ice shelf
areas.
The main research contents of this project are: 1) establishment of a long-term monitoring system (AMIGOS, GPS,
sediment trap, etc.) for abrupt environmental changes of the
ice shelf system in the Antarctic Peninsula; 2) reconstruction
of late Quaternary ice shelf development using marine sediment and terrestrial samples and its relation to paleoclimatic
changes; 3) reconstruction of paleoclimatic changes using
paleoclimatic proxies of marine sediment in the ice shelf region and studies on glacier movements and paleo-bottomcurrent direction and intensity changes; and 4) marine biological/
geochemical/photochemical examination of the role of meltwater or oceanic processes that influence ice shelf stability.
Sediment cores were obtained using gravity and giant piston
corers from the Ross Sea shelf and rising areas during 20152016 Antarctic Cruise by IBRV Araon. Those sediment cores
have been used to reconstruct paleoenvironmental changes
in response to changes in the ice shelf, ice sheet, and sea ice.
Based on high-resolution geomorphological records, movement directions of the last glaciers were reconstructed and
published in Geology in 2016. Production of iodide compound, which facilitates the formation of cloud nuclei, can

be significantly increased due to the freeze concentration of
iodide and dissolved O2 trapped in the ice crystal grain
boundaries. This finding was published in Environmental Science & Technology in 2016.

Figure 2. Directions of past glacier movements in the western Ross Sea based on geomorphological records.

Figure 1. Study area and core locations obtained during 2014-2015 and 2015-2016
Antarctic Cruise by IBRv Araon (red dots).

Figure 3. Schematic figure to show increases in iodide oxidation and production
of iodide compound due to the freeze concentration of iodide and dissolved O2
trapped in the ice crystal grain boundaries.
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Response to global issues ③

RESEARcH ActIVItIES

Discovering the Innermost Secrets of
Polar Climate Change
Investigation of climate change Mechanism by Observation and
Simulation of Past and Present Polar climate
Seong Joong Kim seongjkim@kopri.re.kr

The climate in snow- and ice-covered polar regions respond
sensitively to external forcings, and these regions have experienced warming at a substantially faster rate than the midlatitudes and the tropics since the Industrial Revolution, due
to changes in external forcing such as the increase in carbon
dioxide. The rapid warming of the Arctic is accompanied by
a decline in sea ice, which has been subjected to the highest
rate of warming due to increased ocean-to-atmosphere heat
releases in the Kara and Barents Seas, which is the region
with the most pronounced decrease in sea ice during the latefall season. Atmospheric heating in this area increases planetary wave activity and weakens the westerly winds of polar
vortices. This facilitates the southerly movement of cold air
in the polar regions, often leading to cold extremes in the midlatitudes. On the other hand, climate change in the Antarctic

is characterized by a decrease in land ice and a collapse of
the ice shelf due to rapid warming of West Antarctica, compared to which the change in East Antarctica remains insignificant and tends to show an extent of cooling.
The purpose of this study is to understand the mechanisms
of climate change in the Antarctica and the Arctic through
collaborative efforts between teams responsible for glaciers,
atmospheric observation, and modeling, to conduct the reconstruction of past climate change records using ice core
data, the quantification of current climate change using observations from the Arctic and the Antarctic base stations, and
the application of such observational data to numerical models. In 2016, the glacier team set the objectives to restore
records of Greenland NEEM and Antarctic Victoria GV7 ice
cores; restore records by drilling ice core at the Jang Bogo

Station; and develop a 500-meter glacier drilling program led
by Korea. The atmospheric observation team has set the goals
to analyze the interactions between the physical processes of
the South Antarctic lower atmosphere and the Antarctic Oscillation; analyze the atmosphere-sea ice-ocean energy exchange in the Arctic; build the East Antarctica climate
observing system; and investigate the variability of climate
change in East and West Antarctica. The modeling team identified the mechanisms of sea ice fluctuation by establishing
the basis of improvement for the sea ice model and modeling
the large-scale atmospheric circulation related to the temporal
and spatial variation of sea ice, and suggested a mechanism
for climate change over the Arctic and Antarctica based on
observation and modeling of the Arctic Oscillation, clouds,
and stratosphere.
This study introduced three representative research outcomes
in 2016. Firstly, this study proposed the future direction of
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the link between Arctic warming and mid-latitude cold
waves. This study emphasized the necessity of understanding
the limitations of the numerical model and observation period, and also pointed out the necessity of reducing uncertainties through cooperation with the World Meteorological
Organization (WMO), the World Climate Research Programme (WCRP), and the International Arctic Science Council (IASC) (Fig. 1). Secondly, by applying a back-diffusion
model of water-stable isotopes and building a depth-age
model of the NEEM shallow firn core in Greenland, this
study established the core technologies of ice core research,
which contributes to improving the accuracy of the depth-age
model for the shallow firn core (Fig. 2). Thirdly, the influence
of the central movement of the Amundsen Low was analyzed
by investigating the meteorological characteristics of the
Lindsay Island (Fig. 3).

Figure 1. Current state of the science for selected linkages.
Arctic amplification and some pathways are known (left), but
chaotic instabilities and multiple sources of external forcing
are noted under ‘Limitations’(middle). The way forward (right)
is through improved data, models, and international cooperation among individual researchers. (Adopted from Overland et
al., Nature Climate Change, DOI:10.1038/nclimate3121, 2016)

Figure 2. Result of the application of the back-diffusion model of water-stable
isotopes to sulfate ion concentration (top), δ18O (middle), and Deuterium Excess
(bottom).

Figure 3. variations in wind direction (left) and winter temperature (right) according
to the central movement of the Amundsen Sea Low.
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Response to global issues ④

RESEARcH ActIVItIES

Identifying the Diverse Ecological
Characteristics of the Barton
Peninsula on King George Island

dominant species in dry, high-altitude areas; and Chorisdontium, Cladonia, Stereocaulon, and Sphaerophorus prefer intermediate zones.
This study examined the distribution pattern of Cladonia
squamosa at genotype level to understand whether environmental factors affect the distribution of a species at the genotype level, and to identify the most important environmental
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factor in the adaptation of lichen species. This study found
that the distribution of each genotype is dependent on environmental factors, among which water availability was the
most important. This implies that micro-environmental factors influence the adaptation of genotypes of lichen species,
even in a small geographic area.

long-Term Ecological Research on King george Island to
Predict Ecosystem Responses to climate change
Soon Gyu Hong polypore@kopri.re.kr

Figure 4. Image acquisition by helikite.

The Barton Peninsula of King George Island, where the King
Sejong Station is located, is a place composed of various geomorphological features including mountains and canyons,
high-altitude steep areas and low-altitude flat areas. Areas of
steep, high-altitude land are generally covered with stones,
while flat, low-altitude areas are generally covered in soil.
Snow remain patterns, water flow, soil water contents, sunlight exposure are affected by geomorphological features,
which leads to highly diverse environmental conditions despite the small size of the Barton Peninsula. Each species of
mosses and lichens exhibit different preference for light and
water, and the terrestrial ecosystems of the Barton Peninsula
are composed of diverse species of moss and lichen. Accurate

information for geo-topology is a prerequisite to understand
environmental conditions to which each species of moss and
lichen are adapted, and to predict the potential results of climate change in the future. This study obtained images of the
entire area of the Barton Peninsula using UAVs, and prepared
a topographic map of 10cm resolution. This will be used to
develop models for sunlight exposure and water flow. This
study also obtained ultra-high resolution images of slopes
using helikites, and prepared a vegetation map with 4mm resolution. Based on the vegetation map and environmental data
on temperature, humidity, and PAR, it can be concluded that
Sanionia, Psoroma, and Ochrolechia were distributed on flat,
low-altitude areas with high water content; Usnea was a pre-

Figure 1. Image acquisition by UAv and high-resolution topography of Barton Peninsula (resolution, 10cm).

Figure 2. Image acquisition by helikite and vegetation distribution mapping of a slope
(resolution, 4mm).

Figure 3. Distribution of genotypes of Cladonia squamosa
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Response to global issues ⑤ / ⑥

RESEARcH ActIVItIES

Observing the Arctic’s
Present through Its Past
Environmental change Studies at the Arctic Dasan Station

Gazing into Space through
the Polar Upper Atmosphere,
the Open Window to Outer Space

Yoo Kyung Lee yklee@kopri.re.kr

Study of the upper and lower atmosphere coupling through
4-dimentional observations for the northern polar atmosphere
: Polar upper atmosphere and space environmental changes
This project aims to: 1) understand the changes in the atmosphere, pedosphere, and biosphere along a glacial chronosequence and microtopography in the glacier foreland; and 2)
conduct paleoenvironmental and geological, mineralogical,
and geochemical research in Spitsbergen, Norway. This study
produced a map of surface soil organic carbon contents to
understand the development of organic carbon in the glacier
foreland of Midtre Lovenbreen (Fig. 1). While organic carbon
increased with soil age, such increase could also have resulted
from run-off of melted glacier and/or snow, and by microtopography. This project also studied the potential environmental role of rocks in the Arctic as micro-ecosystems, by
measuring the temperature of the interior of rocks for one
year. The subsurface temperatures of rocks were higher than
air temperature, due to solar radiation that heats rocks, while
temperature fluctuation was lower compared to that in the atmosphere, which signified that rocks provide a suitable habitat for microorganisms (Fig. 2). Bacterial communities were
dominated by Actinobacteria, Proteobacteria, Cyanobacteria, and Deinococcus-thermus. Fungi belonging to the Ascomycota were found to be dominant.
Two more outcrop sections of late Paleozoic sedimentary
strata were surveyed in 2016, which completes basic stratigraphic survey of the peninsula of Brøggerhalvøya. The survey suggests that sedimentary facies in the lower part of the
succession have poor lateral continuity, which progressively
improves toward the upper part. This study also surveyed the
early Paleozoic succession (Sirius Passet) in northern Greenland, while acquiring sedimentary log and rock samples of
the fossil-bearing interval. Study of the head segmentation of
trilobites, including those from Svalbard, showed that the
early trilobites (Redlichia) had various types of head seg-

ments, whereas later specimens had a more uniform type
(Fig. 3). This connotes an important implication for the evolution of the head part of all arthropods. As a summary of the
three-year survey on the Brøgger Peninsula, the geological
and ecological excursion guide of the Brøgger Peninsula was
published (Fig. 4). This map displays geological map with
locations, photographs, and columnar descriptions of the
major stratigraphic sections.

Figure 1. Soil organic carbon map of Figure 2. Fractured travertine and line of
glacier foreland of Midtre Loven- microbes.
breen.

Figure 3. Head segmentation of the Paleozoic trilobites.

Figure 4. Geological map of Brøggerhalvøya with geological and ecological
excursion guide.

Geon Hwa Jee ghjee@kopri.re.kr

Considering the characteristics of the structure of the Earth’s
magnetic field, the polar upper atmosphere is a unique atmospheric region where the outer space environment and the
Earth's upper atmosphere directly interact along the Earth's
magnetic lines. As energetic particles originating from space
enter into the polar upper atmosphere along the magnetic
lines, they interact with atmospheric constituents to cause the
phenomenon of auroras, as well as significant increases in
both the temperature of the upper atmosphere and the ionospheric electron density. Furthermore, it is also known that the
energetic particles, depending on their magnitude, may even
influence the chemical reactions of the lower atmospheric
constituents such as nitrogen oxides (NOx) and hydrogen oxides (HOx) to consequently reduce the mesospheric and/or
stratospheric ozone density. Electromagnetic energy accumulated in the magnetosphere through its interactions with
solar wind is delivered to the upper atmosphere along the
Earth’s magnetic lines due to the high electrical conductivity
in the polar ionosphere. This results in a large-scale plasma
convection in the ionosphere and causes an excessive rise in
the temperature of the thermosphere. The heated polar upper
atmosphere then affects middle and low latitudes through the
global circulation of the upper atmosphere. In order to monitor such phenomena in the polar upper atmosphere, Korea
Polar Research Institute (KOPRI) installed and operates a variety of optical and radar instruments at the Dasan Station and
Kiruna, Sweden in the Arctic, and at the King Sejong Station
and the Jang Bogo Station in Antarctica.
KOPRI aims to investigate the roles of the polar upper at-

mosphere in the study on space weather forecasting, by simultaneously observing changes in the Earth’s magnetic field
and energetic particle precipitations, etc. as well as the polar
upper atmosphere. In 2016, Fabry-Perot Interferometer was
installed at Kiruna, Sweden, following the Arctic Dasan Station, and EISCAT radar observations was carried out for the
ionosphere in the Arctic. A few more instruments were also
newly installed at the Antarctic Jang Bogo Station: a magnetometer for the observation of the Earth’s magnetosphere, an
all-sky camera for the observation of the airglow emissions
in the upper atmosphere, and a GPS TEC/Scintillation monitor for the observation of total electron content (TEC) and
ionospheric scintillation, in collaboration with the Korea Astronomy and Space Science Institute (KASI) and the School
of Space Research, Kyung Hee University. The various observational data obtained from these efforts will be utilized
for the study on the coupling processes among the lower atmosphere, upper atmosphere and space environment in the
polar region.
1

2

Figure 1. All-sky camera installed at the
Jang Bogo Station for the observation of
proton aurora in the polar cap region.
Figure 2. All-sky camera installed at Jang
Bogo Station jointly with the KASI for the
observation of atmospheric gravity waves
in the polar upper atmosphere.

Figure 3. Search-coil magnetometer was
installed in December 2016, to monitor
changes in the Earth’s magnetic field in
collaboration with the School of Space
Research, Kyung Hee University.
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Improving the Capacity for
Weather Forecast in the
Korean Peninsula by Observing
the Atmosphere over the Arctic Ocean
Study on the Development and utilization of the Korea Polar Prediction System
(KPOPS) to Forecast climate change/Meteorological Disasters
Baek Min Kim bmkim@kopri.re.kr

Recently, rapid warming in the Arctic has resulted in the frequent occurrence of extreme weather such as cold waves,
heavy snow and drought, causing the continued occurrence
of economic and industrial damage. In particular, as the fundamental change of climate variability in the northern and
Arctic areas of the Atlantic Ocean has been identified as a
main culprit of the surge in such extreme weather, the related
studies have been regarded with greater importance. KOPRI
is making steady efforts to identify the root causes of Arctic
warming which is a global issue. In 2016, KOPRI discovered
that the root cause of Arctic warming was controlled by fac-

tors external to the Arctic, such as the inflow of powerful
storms into the Arctic from mid-latitudes. This study result
was published in the January issue of Scientific Reports, a
sister journal of Nature. To further build upon this result,
KOPRI is expanding its efforts to establish the capacity to
observe storms in the Arctic Ocean, and, in 2016, as part of
these efforts, KOPRI commenced the observation of the marine atmosphere aboard Araon. KOPRI aims to continue its
efforts to practically strengthen its capability for the observation of the marine atmosphere in the Arctic Ocean, and utilize the results to produce outstanding research outcomes.
Figure 2. The inflow route of low pressure into the Arctic from the North Atlantic and its influence.
The figure shows the movement of a large quantity of
heat into the Arctic, with the North Atlantic storm entering the Arctic (arrows represent heat flux indicating
the movement of heat). At the same time, around the
Arctic Atlantic Ocean (Barents and Kara Seas), a temperature spike of over 20°C can be identified (red/blue
shadows).

Figure 1. Representation of temperature change in the Arctic after the inflow of low
pressure from the North Atlantic.
(a) The figure shows the representation of a spike of approximately 10°C in the average Arctic temperature after the inflow of a North Atlantic storm (Frank) in late
2015 (red line: average Arctic temperature, grey shadow: historical fluctuation range
of Arctic temperature). (b) The figure shows the reversal of the North Pole vortex,
which greatly affects mid-latitude weather/climate, following the inflow of Storm
Frank into the Arctic.
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Figure 3. Large-scale low pressure over the Arctic Ocean (16 Aug 2016, 00:00:00
UTC) in 2016, (left) space pattern of sea-level pressure, wind on the ground and sea
ice represented in the Global Forecast System (GFS) analysis fields of the U.S. National Weather Service, (right) observation values of upper atmosphere weather collected using radiosondes in the air over Araon (red mark) located to the south of the
low pressure center.

Reading Sediment Cores to Understand
Climate Change in the Arctic Ocean
Reconstruction of late Quaternary glacial History and
Paleoceanographic changes in the Western Arctic
Seung Il Nam sinam@kopri.re.kr

The role of the Arctic Ocean in global ocean circulation and
climate change is well known. Moreover, recent observation
and modelling of Arctic climate changes clearly indicate that
recent global warming has been associated with the rapid reduction of Arctic sea ice. The western Arctic, including the
Chukchi Sea between the Chukchi Borderland and the East
Siberian Sea, is of special importance, as the retreat in sea ice
over the previous decades appears to be most drastic in these
areas in comparison to other marginal Arctic seas. In general,
the western Arctic is connected to the Pacific Ocean through
the Bering Strait (Fig. 1), the pathway for the inflow of nutrient-rich, low-saline North Pacific Water (i.e. the Bering Strait
Inflow, BSI). With a present depth of only around 30-50m,
the Bering Strait formed a land bridge between Alaska and
Siberia during the last glacial period due to its low sea level.
This low sea level led to a strongly limited or even interrupted
influx of the BSI into the Arctic Ocean during the late Quaternary glacial-interglacial cycles, resulting in broadly different
hydrographic and environmental conditions in comparison to
today.
Since 2011, KOPRI conducted five Arctic expeditions
(ARA02B, 03B, 04B, 04C, 6C) aboard IBRV Araon, in order
to acquire bathymetry with multi-beam and shallow seismic
profiles using SBP and to collect sediment cores in the western Arctic Ocean. In particular, the 6th IBRV Araon Arctic expedition (ARA06C) was conducted in the West Arctic across
the continental margin of the Chukchi and East Siberian Seas
in 2015. A glaciomarine sediment core of around 14m in
length, which is the longest core ever recovered in the Arctic
basin, was successfully retrieved using the jump piston corer
(JPC) that was newly installed on RV Araon. Based on correlation data set estimated through MSCL-XRF core scanning using previously-published lithostratigraphy established

from the western Arctic sediments, ca. 14m-long glaciomarine sediment core may record the middle Quaternary glacial
history and paleoclimate/paleoceanographic changes for the
past 600ka BP. New scientific findings gained from the western Arctic Ocean would contribute to the International Ocean
Discovery Program drilling on southern Lomonosov Ridge
in 2016, allowing KOPRI to submit new proposals to understand the evolutionary history of the Arctic Ocean and to reconstruct the Quaternary glacial history and paleoclimatic
and paleoceanograhic changes in the western Arctic Ocean.
Figure 1. The map shows seismic survey lines
with the JPC (jumbo piston corer) core sites
conducted during the 6th Araon expedition
(ARA06C) in 2015 into the western Arctic.

2

3

Figure 2. Ca. 14m-long glacimarine sediment core recovered from the western Arctic
Ocean (Chukchi Sea deep basin) using the JPC installed on Rv Araon. The core JPC4 may represent middle Quaternary glacial history and paleoceanographic changes
in the western Arctic.
Figure 3. The sediment core JPC-4 JPC appears to show repeated marine-based glacial presence in the western Arctic and evidence for paleoclimatic changes during
the last 500ka BP.
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SATEllITE

Predicting the Arctic Ocean’s Future
through Its Past and Present

Ocean colour

Sea ice

temp.

Korea-Arctic Ocean Observing System (K-AOOS)
Sung Ho Kang shkang@kopri.re.kr

The Arctic Ocean is a region that has been most susceptible
to the effects of global warming, and has been exerting a significant impact on the global climate system. With Arctic
warming occurring at a rate faster than the global average,
the rapid melting of sea ice is heavily influencing the climate
and the adjacent ecological environment, whether it be
through heat circulation between the ocean-sea ice-atmosphere, or changes in the oceanographic current, etc. In order
to understand the potential effects of climate change on the
marine environment of the Arctic Ocean, there is a need for
further research on the physical properties of sea ice motion,
biogeochemical systems, and its related mechanisms.
Funded by the Korean Ministry of Oceans and Fisheries,
KOPRI has been carrying out a research project titled “KoreaArctic Ocean Observing System,” scheduled over a period of
five years from 2016 to 2020. This project assesses the most
rapidly-changing regions in the Arctic Ocean (Bering Sea,

Air-bone survey

Chukchi Sea, East Siberian Sea/ESS), aiming to examine the
changes in the atmospheric, physical-biogeochemical marine
environment that occur alongside changes in sea ice, while
analyzing the causes of the environmental change in the Arctic Ocean to predict future changes. In August 2016, KOPRI
began to conduct a research project named ARAON, which
consists of research on the temporal and spatial variation of
sea ice distribution in the Arctic Bering Sea, Chukchi Sea,
and ESS; unique physical changes of ocean and sea ice; the
force of ocean-atmosphere gas exchange; and the physical
and biogeochemical processes of marginal sea ice zones.
Through such research, this project aims to achieve a better
understanding of the phenomenon of rapid environmental
change in the Pacific Western Arctic Ocean, and to construct
a map of the Arctic Ocean on a temporal and spatial scale,
with the aim to establish the scientific foundation for national
strategies addressing global polar issues.
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Figure 1. Research strategy of K-AOOS program.

Figure 3. Field activity during the Arctic voyage (left: activities aboard ARAON, right:
sea ice camp).

Figure 2. Relationship between temporal-spatial variation in Pacific summer water
and sea ice extent.
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The Antarctic icefish is the most evolved species of fish in
the Southern Ocean, and is characterized by its transparent
body caused by the lack of hemoglobin.

Antarctic Organisms: Mechanisms and
Application of cold Adaptation

2

Hyun Park hpark@kopri.re.kr

Polar organisms have undergone a unique adaptive evolutionary process to adapt to extreme habitat environments. Exploring the inherent life phenomena of polar organisms provides
key clues to understanding the origins of life’s evolution and
securing new life resources. This study obtained genomic information of polar representative organisms, which was used
as the basis for the selection of genes that determine environmental adaptation and evolution in polar organisms. Proteome
analysis was used to conduct the systematic interpretation of
environmental adaptation of polar organisms.
The Antarctic Peninsula is the fastest-warming region on
earth, and the Antarctic intertidal zone is a region where stress
factors are changing extensively. The expectation of this study
is that the marine plankton, Antarctic copepod (Tigriopus
kingsejongensis), that inhabit the said region will possess a
unique environmental adaptation mechanism. This study analyzed and reported the entire genome sequence of Antarctic
copepods, which amounts to around 295Mb in data volume

and has about 12,000 coding genes. Based on the result of
comparative analysis with copepod genomes in the temperate
zone, this study confirmed genes specific to Antarctic copepod in relation to transport and metabolism, and confirmed
the rapid evolution of genes involved in energy metabolism
(Fig. 1).
Deschampsia antarctica, Colobanthus quitensis, and polar
microalgae are species of typical polar flora that have been
examined in relatively few studies. Their survival in an extreme low-temperature environment is expected to have relied
upon various adaptation processes. This study was carried
out to analyze the transcriptome of the polar plants, and to
investigate genes and signalling mechanisms specialized for
low-temperature adaptation. Also analysed were the biochemical functions of low-temperature-specific genes by producing transgenic plants (Fig. 2).
Isolated from the Antarctic permafrost soils, Psychrobacter
sp. PAMC 21119 grows and proliferates at sub-zero temper-

atures. However, the adaptive mechanism in a low-temperature environment is not well known. This study compared
transcriptome and proteome expression profiles at -5°C and
20°C to understand how extreme microorganisms survive
under sub-zero conditions. The results showed an increase in
the genes for translation and ribosome structure, and a decrease in genes related to lipid transport and metabolism at

Figure 1. Antarctic copepods in the intertidal zone of the Antarctic Barton
Peninsula and species-specific gene
evolution.
Figure 2. Functional study of low-temperature resistance of genes of polar
plants based on transcriptome analysis.
Figure 3. Low-temperature protein expression of Psychrobacter sp. PAMC
21119 in isolation from the Antarctic
permafrost soils.

3

low temperatures. The greatest increase in proteins in response to low temperatures was found to be involved in
metabolite transport, protein folding, and membrane fluidity.
The results also showed a reduction of proteins involved in
energy production and conversion and hem protein synthesis
(Fig. 3).
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Building the Foundation for Integrated
Management of Polar Research Resources

Unveiling the Mysteries of Metabolites
from Polar Low-Temperature Organisms

Development of curation Service and Framework for Polar Resources

Development of useful Metabolites from Polar Organisms

Joo Han Lee joohan@kopri.re.kr

Joung Han Yim jhyim@kopri.re.kr

The stable management of polar
research resources, which is increasing each year, supports the
research activities of individual
researchers in the short term,
and serves as a platform for
polar research to study changes
in polar regions due to global
climate change in the long term.
Figure 1. KPDC Website
This study aims to expand the
service functions of the Korea Polar Data Center, which was
established to furnish and allow access to polar research resources, and to fully establish the function of resource management. To this end, the major elements of this study
include: establishing an integrated system for polar resource
management; expanding curation services to include research
areas not previously covered; standardizing and formulating
related policy for resource management; and creating a midand long-term roadmap for polar resource curation.
In 2016, the fourth year of the study, this study first established a database system designed for the integrated management of information regarding polar resource management;
an integrated website for public access; and a network-based
shared storage system for the integrated management of
source data and research materials. This study also included
a total of ten areas including digital data, soil, and marine life,
which had previously been outside the scope of integrated
management until the third year, into the list of resources
available for curation services. Secondly, by standardizing
the management function and policy for each sample, this
study laid a foundation for addressing the inconsistency in
sample quality that may result from staff replacements.
Lastly, this study proposed the necessity to establish a GIS-

based integrated KPDC system to invigorate curation in the
future.
This study is significant in that it established the foundation
for introducing advanced systems (e.g. GIS) in the years
ahead, and for allowing researchers to jointly use research
materials. Integrated management is expected to result in the
effective preservation and backup of polar research materials.
This study will not only enable KOPRI to serve as a hub for
polar sample management both in Korea and abroad, but also
contribute to vitalizing polar research by enhancing access to
polar samples by Korean and international researchers with
limited direct access to polar regions.

Figure 2.
- Left: Assembly drawing for the front and back sides of a hardware system
- Upper right : Configuration of fiber-channel networks inside storage
- Lower right : Configuration of high-speed networks for external connection outside
storage

Figure 3. Meteorite storage facility and microscope

This study secured a library of extracts and metabolites, and
verified the activity of new metabolites in order to facilitate
the utilization of metabolites from low-temperature adaptive
organisms in the polar region.
About 100 extracts and metabolites were obtained from marine creatures in the Antarctic Ross Sea. This study discovered more than 500 criteria of library information to acquire
an MS-library derived from polar organisms.
To secure the utility of new metabolites, this study determined
the structures of seven chemical compounds originating from
Preussia sp. (Fig. 1), and completed the structural analysis of
three fungal-derived metabolites.
This study performed the mass production of the cold-active
protease (P66), while enhancing the productivity and recovery method of P66. This study also devised a method of concentrating the refolded protein to ensure an efficient mass
production system for P66 (Fig. 2).
The mechanism of stem cell cryopreservation using the antifreezing agent p-CY01 LM was determined by measuring
the dehydration and ice crystal growth inhibition activity (Fig.
3). The cryopreservation mechanism of p-CY01 LM cells
was predicted to have multifunctional properties.
The dementia inhibition mechanism of Ramalin was also investigated. The inhibitory effect of Ramalin on the HDACs
enzyme was confirmed, and functional analysis was carried
out accordingly.
To evaluate the toxicity and proteolytic changes of polar
copepods according to ultraviolet changes, this study investigated the proteome mechanism of copepods. In addition,
this study investigated the glutathione S-transferease family,
catalase, glutathione reductase, glutathione peroxidase, and
heat shock protein in the polar copepod T. kingsejongensis,
in relation to acute toxic effects, stress responses in molecular

levels, and antioxidant defense mechanisms caused by ultraviolet changes.

Figure 1. Chemical structures of compounds 1 to 7 extracted from Preussia sp.

Figure 2. Proposed process for the mass production of P.66

Figure 3. Cryo-protecting mechanism of p-CY01 LM polymer
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Investigating the West Antarctic Ocean
Based on Satellite Remote Sensing
and Observation by RV Araon
SaTellite Remote Sensing on West Antarctic Ocean Research (STAR)
Hyun Cheol Kim kimhc@kopri.re.kr

investigation and development of remote sensing applications
for multidisciplinary research in the polar region.
This project used remotely-sensed data to analyze the ACC,
which is important in understanding environment and ecosystem of the Antarctic Ocean, then developed a numerical
model to simulate the ACC frontal. By developing algorithms
to detect sea-ice features utilizing the high resolution of
KOMPSAT-5 SAR images, this study performed more precise sea-ice detection tasks. This study also predicted daily

sea-ice concentrations and extents in the near future based on
time-series satellite data and statistical approaches, and exploited multi-sensor satellite data for the analysis of coastal
ice. Additionally, the research team collaborated with international research groups to explain the long-term changes
over the Antarctic Ocean. These invaluable results are expected to contribute to understanding the relationship between cryosphere changes and the complex global climate
system.

Figure 1. Studies on polar remote sensing using various remote sensing sensors: research into polar ocean temperature and ecosystem using sensors for ocean color
and sea surface temperature; change detection study using imaging based on a synthetic aperture radar; calibration and validation study of satellite remote sensing
data using unmanned aerial vehicle observation; cryosphere research using multiand hyper-spectral imaging sensors.

Imaging Rader

Unmanned Aerial Vehicle

Ocean color·Sea Surface temperature Sensors

Multispectral·Hyperspectral Sensors

POlAR
REMOTE SEnSIng

“SaTellite remote sensing on west Antarctic ocean Research
(STAR)” project was launched in 2014 and completed in
2016. This study investigated the West Antarctic Ocean using
remote sensing techniques and numerical models to understand the interaction between sea-ice and the Antarctic Circumpolar Current (ACC). The project included the following

research topics: 1) research on ACC frontal features and seaice dynamics using remote sensing and numerical modeling;
2) primary production monitoring using ocean color sensor;
3) monitoring pCO2 and net community production, and development of a remote sensing model; 4) development of remote sensing techniques for the cryosphere; and 5)

Figure 2. Satellite imagery. (A) Aquarius satellite-derived sea surface salinity for the
period Jan. 29-Feb. 6, 2014, along the New Zealand sector of the Southern Ocean;
and (B) MODIS-derived chlorophyll (Jan. 25-Feb. 10, 2014) with approximate locations
of the Southern Ocean fronts (red squares).

Figure 3. The figures in different columns show sea-ice concentration patterns on
DOY (day of year) of 30, 120, and 210; and the figures in different rows show sea ice
concentrations obtained from the observed satellite data (left), computed via pixel
un-mixing (middle), and predicted via the AR model (right).
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Seeking the Truth of the
West Antarctic Rift System,
the Largest Tectonic Feature
in Antarctica
Evolution of the West Antarctic Rift System
: Study of Tectonic Activities and volcanism near the Adare Trough and Antarctic
Mid-Ocean Ridges
Jong Kuk Hong jkhong@kopri.re.kr

Located between East
and West Antarctica, the
West Antarctic Rift System (WARS) is the most
noticeable tectonic feature in the Antarctica,
and the largest continental rift system in the
Figure 1. Magnetic anomalies along the survey
world. Despite its teclines on KR1, Australian-Antarctic Ridge (grey
lines: ridge axis, red lines: magnetic anomalies). tonic importance, studying WARS is difficult due to the overlain thick ice and sea
ice. The region around the Balleny Islands and the Adare
Trough is considered to be the extension of WARS from the
Ross Sea. Therefore, the scientific results in this area can provide implications regarding the tectonic history and mechanics of WARS. The Australian-Antarctic Ridge (AAR) located
at the extension of WARS has continued spreading after the
cessation of the Adare Trough expansion, and its mantle characteristics are closely correlated to those around the Balleny
Islands and the Adare Trough.
KOPRI recovered five hydroacoustic instruments in the vicinity of the Balleny Islands in March 2016 to understand the
seismicity around the region. Among the five recovered instruments, only three were recorded without trouble. Preliminary results show that the instruments detected signals
produced by icequakes and marine mammals as well as microearthquakes. Geothermal results observed across the
Adare Trough revealed relatively higher heat flow than the

general oceanic crust. These data will be used to characterize
mantle material along with geophysical evidence related to
the extension of the Adare Trough. To understand the magmatic characteristics of the AAR, this study conducted SrNd-Pb-Hf isotope analysis of samples from KR1 and KR2.
Using these data, it was discovered that the Southern Ocean
mantle differs from the Pacific and Indian Ocean mantles,
and investigated the origin of its unique characteristics. This
study also acquired the marine magnetic data for two 400kmlong lines across the ridge segment that comprises the southernmost segment of the AAR (61°-63°S, 156°-161°E). Using
the observed magnetic data, this study estimated the dissemination rates and temporal changes along the ridge segment.

Figure 2. Frequency spectrogram of hydrophone M2 deployed around 100km northeast of the Balleny Islands.
Figure 3. Location map of
hydroacoustic mooring sites.

ⓒ Lee Seungjun.
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Tracking the Formative Process of the
Earth and the Solar System through
Antarctic Meteorites and Rocks
crustal Evolution of victoria land, Antarctica, and
the Formative Process of Planets

Discovering the Causes of
Sea-Level Rise in the Polar Regions
Diagnosis, Investigation, and Prediction of cryosphere
change around the Jang Bogo Station
Won Sang Lee wonsang@kopri.re.kr

Jong Ik Lee jilee@kopri.re.kr

Figure 1. Recovering meteorites on the blue ice area
near Elephant Moraine.

The current shape of Antarctica was
formed by the collision and break-up of
the landmasses, and such formative
processes are recorded in the rocks of
Antarctica. Antarctica is also a repository of meteorites and cosmic dust that
record the formation and evolution of
the solar system. This study aims to unveil the evolutionary history of the
Antarctic continent and planets in gen-

eral, by collecting meteorites and geological information through a research
expedition to Antarctica. In the austral
summer 2016/2017, the expedition to
Mount Melbourne located 30km north
of the Jang Bogo Station conducted a
survey on the volcanic gas and volcanic
ashes. A base camp was established at
the Ricker Hills (ca. 180km southwest
from the Jang Bogo Station) with the
aim to conduct sedimentological and
paleontological field works on the
Mesozoic strata. A total of 460 meteorites were recovered from the blue ice
field near Elephant Moraine (ca.
280km southwest from the Jang Bogo
Station) and 600kg of clean snow was
sampled to collect cosmic dust.

Figure 2. volcanic gas survey on the rim around the crater of Mount Melbourne.

Antarctic rocks and meteorites are
being analyzed at KOPRI using SEM,
FE-EPMA, ICP-MS, isotope ratio
mass spectrometer, and noble gas mass
spectrometer. The results from the volcanic rocks and ashes will be analyzed
to yield insight into the Cenozoic eruption history of Mount Melbourne. The
results from the meteorites will be used
for delineating their origins and ages
with emphasis on their implication on
the formation of the planets in the solar
system. Rocks and fossil wood samples
from the Ricker Hills will form a suite
of data for the reconstruction of the
Mesozoic paleoenvironments in Antarctica.

Variations in ice mass balance in polar
regions, triggered by climate change,
can interact with the lithosphere beneath
the ice, and geological structures with
higher seismic activity and geothermal
heat flux are likely to face accelerated
ice mass loss. The enhanced ice mass
loss due to an active geological structure
causes additional tectonic events such
as glacial isostatic adjustment, which
eventually causes further ice mass
changes. In terms of ocean-ice interaction, the atmospheric warming and increased melting by warm circumpolar
deep water circulation beneath ice
shelves can trigger enhanced ice mass
flux. To acquire reliable projections
for the sea-level rise in response to
warming climates, there is a necessity
for improving the understanding of the

processes controlling the behavior of
glaciers. Monitoring David Glacier and
Nansen Ice Shelf located near the Jang
Bogo Station may serve as an appropriate starting point for investigating cryospheric evolution. During the research
period, this study constructed an integrated cryosphere monitoring system.
The capacity for long-term monitoring
through an integrated observation network will generate deeper insight into
cryosphere-lithosphere-ocean interaction. The 2016/2017 Antarctic expedition includes helicopter geophysical
survey and observation by autonomous
underwater vehicle (AUV), which will
contribute to the enhanced prediction of
future sea-level rise by providing improved information on the ice flow
mechanism.

Figure 3. Integrated cryosphere monitoring system. (a)
Installation map. (b) AMIGOS system. (c) GPS observation. (d) EIS camera. (e) Autonomous underwater vehicle. (f) Satellite remote sensing. (g) Ocean bottom
seismograph. (h) Hydrophone. (i) Seismic monitoring
system.
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Figure 2. Acceleration of ice shelf collapse by climate
change. (a) Nansen Ice Shelf surface melt pond. (b)
Melt waterfall into Nansen Ice Shelf fracture.
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Figure 1. Investigation of cryospheric evolution through understanding of interactions between subglacial lake-glacier-ice tongue-system.
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Predicting the Future by
Establishing a Model Connecting
the Arctic Ground Surface
with the Ecosystem
circum-Arctic Permafrost Environment change Monitoring and
Future Prediction Techniques (cAPEc Project)
Bang Yong Lee bylee@kopri.re.kr

As a region facing the most rapid rate of environmental
change, changes in the Arctic environment (permafrost, sea
ice, etc.) are being understood to exert significant impact on
the emission of greenhouse gases, production of aerosols, and
its precursors. While the IPCC Fifth Assessment Report asserts that aerosols and precursors will contribute to a global
cooling effect, the level of inaccuracy in predicting the effects
of these elements compared to other climatic elements (car-
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bon dioxide, methane, etc.) remains relatively high.
At the same time, scientists worldwide are raising the possibility that greenhouse gas emissions from the surface of permafrost during winter is being underestimated. In addition,
with regard to the re-emergence of viruses, moss/lichen, and
organisms previously frozen in Arctic permafrost, the potential threat of harmful microorganisms and viruses becoming
exposed from thawing permafrost is gathering deepening

concern toward climate change. Moreover, alongside climate
change (global warming) inducing an increase in the vitality
of catabolism of microorganisms, scientists are predicting the
rate of decomposition and breakdown products to increase as
well.
In addition, the results of research regarding microorganisms
in Arctic permafrost suggest the possibility of discovering useful enzymes for the decomposition of high molecular/polymer
organic carbon matter in low temperatures. Likewise, to understand the interrelation of changes in the Arctic environment, it is necessary to establish a model that connects the
ground surface/terrestrial land with the ecosystem, and utilize
such model to observe and diagnose the phenomena of
changes on a long-term basis, followed by accurate analysis
and study.
Therefore, to understand the phenomenon and causes of environmental change in the Arctic regions and the correlation
of one change with another, it is necessary to establish a systematic observational system and a specialized analysis
method. Indeed, to simulate the actual warming of the Arctic
and to produce a more accurate prediction of global future
climate, a circum-Arctic observational system must be established, along with modeling research grounded on an understanding of the biochemical cycle occurring in permafrost.
The CAPEC project funded by Korea’s Ministry of Science,
ICT and Future Planning aims to conduct an accurate exam-

ination and analysis of the changes in the climatic environment and ecosystem of the Arctic region; predict the ripple
effects in the Korean Peninsula as well as other mid-latitude
regions; and develop technology that utilizes useful elements
of the Arctic environment. To achieve these aims, the project
has expanded its observational nodes to the permafrost regions of six Arctic council nations, consisting of the United
States, Canada, Norway, Greenland (Denmark), Russia, and
Iceland (Fig. 1). Moreover, through multidisciplinary international cooperation, the project has been collecting and sharing data on the atmosphere, soil, biology, and modelling,
while bridging the fields of environmental and biological science using ICT to better understand environmental change
and to generate future predictions, as well as adequately
preparing the basis for utilizing useful elements in the region
(Fig. 2).

Figure 1. Circum-Arctic permafrost environmental change monitoring nodes in each
Arctic country.

Figure 2. Project structure (Core objectives).
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Observation of circum-Arctic
Permafrost Region Expansion of
Observational nodes, technology
Development
• Expand observational nodes and
survey changes in the US/Canada/
Norway/Greenland/Russia/Iceland
• Enhance data sharing throgh
bilateral agreements
• Develop ICT fusion technology
and application on sites
Application of Domestic and
International Policy, Enhance
governance capacity
• Implement “Master Plan of Arctic
Policy”
• Link with aims of Artic Council/IASC
• Public outreach/enhance capacity

02

Establishment Data Base for Environmental Factors and Research on trends of
change
• Maximize international cooperation with
Arctic states, utilization of infrastructure at
observational sites
• Expand big data on atmosphere, ecology, soil
and other environmental factors
• Establish a database for more systematic
normalized big data

03

Future climate change Prediction on Arctic
Region and Development technology of
useful arctic Materials
• Predict environment changes for high latitudes through permaforost observational data
• Investigate changes in permafrost soil metabolism
• Develop a system to process useful Arctic
materials based on omics

Analysis
Environmental
change Of circumArctic Region,
Investigate Effect

44

45

Research on future exploration ⑥ / ⑦

RESEARcH ActIVItIES

Exploring the Fjords of Svalbard, the
Barometer of Climate Change
Research on Environmental changes in Fjords and
coastal geomorphology of Svalbard Archipelago in the Arctic Region

Exploring the Arctic Ocean Continental
Shelf: Time Bomb for Global Warming
vs. Repository of Resources
Investigation of Submarine Resource Environment and
Seabed Methane Release in the Arctic

Seung Il Nam sinam@kopri.re.kr

Young Keun Jin ykjin@kopri.re.kr

Around 60 percent of the Svalbard Archipelago is covered
by glaciers and ice caps, which are highly sensitive to climate
changes during the late Quaternary glacial-interglacial cycles.
Recently, glaciers in the Svalbard Archipelago have begun to
melt at a relatively faster rate, as the archipelago is located in
a relatively warm part of the Arctic, and the accelerated melting is explained by the increasing inflow of warm Atlantic
current, as well as rising summer temperatures in the Arctic.
Due to the recent trend of global warming, the fjord systems
in the Svalbard Archipelago are assumed to be highly sensitive and vulnerable to climate change. In this context, Svalbard fjord systems are suitable sites for the geological
mapping and investigation of environmental phenomena related to recent climate change. In fact, the coastal areas of
Svalbard fjord systems have recently become much more
sensitive to waves, currents, tidal activities, freshwater supply,
sea-ice reduction, and drifted icebergs released from the tidewater glaciers that terminate at the head of fjord complex systems. Furthermore, similar to glaciers on Greenland,
Svalbard’s melting glaciers may contribute significantly to
the freshwater influx into the fjords, thereby resulting in
global sea level rise to an extent.
KOPRI started a new research project titled, ‘Research on environmental changes in fjords and coastal geomorphology
due to the erosion and redeposition processes of the Svalbard
Archipelago in the Arctic region.’ This project is supported
by the National Research Foundation of Korea (NRF) and a
grant funded by the Ministry of Science, ICT and Future
Planning (MSIP). The main objectives of the project focused
on the geological mapping and evaluation of coastal areas in
fjord complex systems as well as on reconstructing the
Holocene paleoenvironmental changes (e.g. Woodfjorden, Is-

fjorden, Dicksonfjorden, Van Mijenfjorden, Hornsund, etc.)
of the Svalbard Archipelago. In order to reconstruct paleoenvironmental changes during the Holocene, the study aimed
to conduct a Korea-Norway joint expedition into the Svalbard
fjord systems to acquire CHIRP data and multi-beam data,
and also to collect new sediment cores within the Svalbard
fjord system. The first Korea-Norway International Expedition was conducted within several fjords such as Dicksonfjorden, Isfjorden, Van Mijenfjorden, and Hornsund, aboard
RV Helmer Hanssen from July 18 to 23, 2016. The second
Korea-Norway International Expedition will be conducted
from July 26 to August 1, 2017. The main survey area is the
northern fjord systems of Liefdefjorden, Woodfjorden and
Wijdefjorden.

Figure 1. Geomorphological changes
are observed along coastal fjord areas
of the Svalbard Archipelago, which are
strongly related to erosional and redepositional processes caused by recent
global warming.

The Arctic has been the fastest-warming region on earth over
the past 100 years, and the sea ice covering the Arctic Ocean
is rapidly melting. Furthermore, an estimated 20 percent of
the world’s undiscovered conventional oil and gas resources
are buried underneath the Arctic. On the other hand, the melting of the Arctic Ocean has resulted in the phenomenon of
massive seabed methane emission, which may be rapidly amplifying global warming.
In 2016, IBRV Araon Arctic Expedition Leg 2 was conducted
in the East Siberian continental shelf and continental slope.
The research objectives were to acquire basic data on the
seabed resource environment of the Arctic Ocean, where the
development of seabed resources and routes will be carried
out in the future; and to investigate the subsea permafrost/gas
hydrate dissociation and methane emissions on the Arctic
shelf/slope. This expedition yielded multi-channel seismic
data showing deep geological structures, about 40 times

Figure 2. In general, two types of glaciers exist in the Svalbard fjord systems.
2A) Terrestrial glaciers (land terminating glaciers)
2B) Tidewater glaciers (marine terminating glaciers)
2C) Schematic diagram of terrestrial
and tidewater glaciers

Figure 3. The first Korea-Norway International Expedition into the fjord system
in Svalbard was conducted between
July 18 and 23, 2016, aboard Rv ‘Helmer
Hanssen’.

higher concentrations of dissolved methane on the continental
shelf, manganese nodules sampled at a depth of 200m on the
continental slope of the East Siberian Sea, and the first discovery of gas hydrate in the western Chukchi slope area. New
data and samples obtained in this expedition will provide important clues to major issues of global importance in the Arctic Ocean.
The acquired data can also be used as basic data for understanding the resource potential including the deep and shallow geological structures, oil and gas, methane hydrate, and
seabed mineral resources in the Arctic Ocean continental
shelf and slope. This project will be conducted as joint international scientific programs within the waters of Arctic countries such as Canada (in 2017 and 2019) and Russia (in 2018
and 2020). Through these international scientific collaborations, this project will contribute to building cooperative partnerships between Korea and the Arctic countries.

Figure 2. Station tasks at the manganese
sampling site, showing CTD casting
(upper left), box coring (upper right),
trawling (lower left), and manganese
nodules sampled (lower right). (See Figure 1 for location.)

Figure 1. Overview map of expedition ARA07C, showing the ship track of Araon (black
line), multichannel seismic lines (orange line), ultra-high methane concentration in
water column (blue dot). ST01-manganese nodule sampling site and ST13-gas hydrate sampling site.

Figure 3. Sub-bottom profile showing high-resolution shallow sedimentary structures
(left), and gas hydrate first sampled in the East Siberian Sea/Chukchi Plateau (right).
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PAP / PIP

RESEARcH ActIVItIES

Producing Outstanding Research
Performance and Specialized Professionals
in Partnership with Universities

Pioneering New Polar Industries with
Participation by Specialist Companies
Overview of Domestic Polar Industrial Program

Overview of Domestic Polar Academic Program

As part of the joint collaborative research conducted by academia and research institutes to promote polar science in
Korea, KOPRI launched the Polar Academic Program (PAP)
in 2010 to provide a research fund of KRW 1 billion to Korean universities.
The goals of the PAP include discovering creative ideas for
polar research; conducting field-based polar research by allowing access to and joint use of polar infrastructure (Antarctic and
Arctic research stations and icebreaker Araon); and fostering
the next generation of researchers specializing in polar science.
Since 2010, this program has supported a total of 17 universities and two research institutes in Korea to conduct research.
In addition, 47 students in master’s programs and 55 in doctoral programs participated in the PAP over the past three
years (2014-2016), thereby contributing to expanding the
foundation for polar research and producing a specialist
workforce. The program also resulted in outstanding performance in terms of academic papers in polar science: 20
out of 37 SCI-level papers obtained a standardized impact
factor of 80 points or higher.
In 2016, a total of 10 polar research projects drew the partic-

ipation of 62 researchers (17 doctoral degree holders; 19 master’s degree holders; and 26 bachelor’s degree holders) from
seven universities across Korea.
<Timeline for a new PAP Project >
(to be prepared by the Project Development Team)
March - April

May

By June 1

Announcing a new
project and receiving
applications

Selecting technology items

Selecting and assessing
the new project

<Timeline for a new PIP Project >
(to be prepared by the Project Development Team)

<Areas of Recruitment in a new PAP Project>
classification

Major content

Polar-GeoScience

Area related to polar geoscience, including
rocks, geological features, and Antarctic meteorites in polar regions.
Area related to polar bioscience, including
polar ecosystems and life in polar regions.
Area related to polar marine science, including
sea ice and atmosphere in polar regions.
Area related to paleoclimate and permafrost in
polar regions, including polar glacier, submarine
sediment, and restoration of the paleoenvironment.
Area related to polar climate and space science, including lower/upper atmosphere,
space environment, and satellite science.

Polar-BioScience
Polar-OceanoScience
Polar-Paleo/CryoScience

Polar-Atmo/Cosmo Science

KOPRI has been conducting the Polar Industrial Program
(PIP) with an annual research fund of KRW 300 million. The
purpose of this industry-research institute collaborative research program includes: ensuring research excellence in
polar regions by developing equipment and technology necessary to conduct polar research; commercializing such

March

April

Selecting technology items

Conducting planning research

June

May

Announcing the project; selecting
participants; and launching the project

Preparing a request for proposal
(RFP)

<PAP Research in 2016>
Research Project Title

Principal Researcher (Affiliated Institution) Research Period

Yellow Dust in Northeast Asia and Changes in vegetation in High Latitudes Resulting from
Climate Change in Polar Regions
A Study on Physical and Chemical Changes Resulting from Freeze-Thaw Cycles of Commercial
Nanoparticles and Halogen Materials, and the Subsequent Impact on the Polar Environment
A Study on Future Changes in Phytoplankton and Climate Feedback in the Arctic Ocean Caused
by Global Warming
Identification of Characteristics and Mechanism of Lyase Originating from Polar Microorganisms to Develop Treatments for Parkinson’s Disease
Development of a Convergent Micro-Platform to Study Folding-Refolding in Antifreeze Proteins
Originating from Polar Regions

Chang-Hoi Ho
(Seoul National University)
Wonyong Choi
(Pohang University of Science and Technology)
Jong-Seong Kug
(Pohang University of Science and Technology)
Doohun Kim
(Sookmyung Women’s University)
Jong Wook Hong
(Hanyang University)

June 1, 2016 - May
31, 2017
June 1, 2016 - May
31, 2017
June 1, 2016 - May
31, 2017
June 1, 2016 - May
31, 2017
June 1, 2016 - May
31, 2017
ⓒ Jeon Seongjun.

equipment and technology to create new polar industries and
support small and medium-sized enterprises.
The two projects performed in 2016 were jointly promoted
with small businesses to develop systems and equipment required by KOPRI and to utilize them in polar regions.
< PIP Research in 2016 >
Research Project Title

Participating Institution Research Period

Development of Integrated
Measurement System for
Real-Time Observation of
Glaciers, Atmosphere, and
Ecosystems

Shinyang Technology Co., December 30, 2014 Ltd.
December 29, 2016
(President Jeon and six
other participants)

Advanced Technology for
Deep-Sea (1,000-Meter)
Seabed Drilling and Core
Sampling

Shinyang Technology Co., December 30, 2015 Ltd.
December 29, 2016
(President Jeon and four
other participants)

RESEARCH
INFRASTRUCTURE
&SUPPORTING
ACTIVITIES
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The Antarctic King Sejong Station
The Antarctic Jang Bogo Station
The Arctic Dasan Station
The Ice-breaking Research vessel ‘Araon’
Support for Polar Activities
Development of Policy
International Cooperation
Public Relations
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RESEARcH InFRAStRUctURE & SUPPORtIng ActIVItIES

Supporting Research on Antarctic
Environmental Change and
Heightening the Station’s Status

51

the Antarctic King Sejong Station

In addition, we actively attended various social events to promote friendship with neighboring stations, such as the anniversary ceremonies and the Antarctic Olympics (Fig. 5).
We also jointly produced a PDF booklet containing information on neighboring stations titled, “Bases/Stations in King

George Island, Antarctica, 2015-2016- Happy Memories with
Good Friends.” We certainly believe that these positively-received efforts toward international collaboration have greatly
contributed to promoting the international status of the King
Sejong Station.

Figure 2. Monthly average temperatures in 2016 in comparison with those in previous
years (1988-2015).

Figure 3. Monthly precipitation in 2016 in comparison with those in previous years
(1988-2015).

Figure 4. The wind rose for distribution of wind speeds and directions in 2015-2016.

Figure 5. Participants during the Antarctic Olympics held in early July 2016 at Frei
Base of the Chilean Air Force.

The Operation of the King Sejong Station by the 29th Overwintering Party
Leader of the 29th overwintering party
Han Gu Choi hchoi82@kopri.re.kr

Figure 1. The 29th overwintering party at the King Sejong Station.

The 29th overwintering party was comprised of 17 members
including a station leader; a station manager; a communicator; a chef; a general surgeon; five engineers in charge of machinery, electrical facilities, heavy equipment and generators;
a maritime safety officer; and six scientists from the fields of
meteorology, atmospheric and upper atmospheric sciences,
biology, and oceanography (Fig. 1).
During the austral summer from December 2015 to February
2016, about 50 Korean and 18 foreign scientists were stationed at the base to conduct field and laboratory research. In
addition, 12 members of the government inspection team visited the station for two days, and 10 construction team members stayed in the station for 10 days to conduct a preliminary
survey in order to construct a new summer research complex
building in 2016-2018. In particular, the Chinese inspection
team and the joint Argentine-Chilean inspection team visited

the station for Antarctic Treaty Inspections on December 26,
2015, and on February 17, 2016, respectively. The 29th overwintering team underwent a highly active summer season,
supporting the scientists and other visitors in various ways,
such as assisting in field surveys, providing logistics for field
trips, and offering a range of technical services.
The weather conditions in 2016 were characterized by
warmer temperatures and less precipitation, compared to the
average in previous years (Figs. 2 and 3). Winds were dominantly northwesterly, and easterly winds were relatively rare
(Fig. 4). Blizzards occurred 13 times, which is much less frequent than the yearly average of 30 times for the last 28 years
(1988-2015). Although the weather was relatively warm,
Marian Cove and Maxwell Bay froze over during mid-August and mid-September. Only one month was spent in isolation from the other bases in King George Island.

█Biodiversity and Adaptation of Antarctic Life
█ Monitoring of Antarctic Specially Protected Area
█ Climate Change, Ocean and Atmosphere Observation
and Monitoring, Paleoclimate

KING GEORGE ISLAND
Collins Harbour

ASMA no. 1

ASPA no. 125

the
King Sejong
Station

Marian
Cove

ASPA no. 150

Barton
Peninsula
Collins Harbour

Potter
Peninsula

Maxwell Bay
ASPA no. 171
Narebski Point
ASPA no. 133

ASPA no. 132

NELSON
ISLAND

Research Sites and Subjects
Term : 2015.12.01.- 2016.02.24.
Research Teams : 9 teams
by research purpose
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the Antarctic Jang Bogo Station

Focusing on the Station’s Function
as a Base Camp for Antarctic
Research Activities and
Ensuring Its Initial Stabilization

Figure 3. Regular supply unloading by Araon

Management of Antarctic Jang Bogo Station
Leader of the 3rd overwintering team
Seung Woo Han gogohaan@kopri.re.kr

The 3rd overwintering team to the Antarctic Jang Bogo Station
consisted of a research team, a maintenance team, and an administration team, at a total of 16 members including the
leader. The team arrived at the station in early November
2015 and left Antarctica in November 2016.
Over the 2015-2016 austral summer season, a total of 106
visitors arrived and stayed at the Jang Bogo Station, with five
arrivals by hired aircraft, three by icebreaker Araon, one by
Italy’s supply ship Italica, and one by helicopter. The visitors
are classified into the overwintering team; support staff for
the summer season; helicopter operators; domestic and international researchers; and visitors for other purposes.
Major climate conditions at the Jang Bogo Station in 2016
show that the average daily temperature began to drop below
-20°C from mid-March and returned to above -20°C in midOctober. The lowest daily temperature fell below -35°C on
several occasions between June and August. Wind speed of
at least 20m/s was observed on two or three occasions each

month, and the wind speed reached over 40m/s on more than
ten days in May and June.
With the goal of completing the initial stabilization of the station, the 3rd overwintering team successfully secured a storage
space at the station; stabilized generation facilities; reduced fuel
consumption; improved the heating system in office spaces
(maintenance team); improved the air conditioning system at
the main building; and revamped the access road to K-Route.
The team also provided full support for research activities in
the summer season. It established a number of seismometers,
infrasound and GPS around the station; assisted the setting
of neutron monitor equipment; repaired ionosphere antennas,
and relocated PCO2 equipment to the seawater storage tank.
The 3rd overwintering team assisted the glacier camp, geological research camp, and meteorite research camp, in order
to allow the Jang Bogo Station to successfully serve as the
base camp to support remote outdoor research activities.

Figure 1. Average daily temperature
(January 1, 2016-December 31, 2016)

Cape Adare:
Investigation of Lichen variety
Helliwell Hills:
Geological Survey Camp
The Pleides
Active volcano Observation
Herculus Neve:
Drilling Ice-core and Atmosphere
Observation

the
Jang Bogo
Station
Figure 2. Average daily wind speed and
maximum instantaneous wind speed
(January 1, 2016-December 31, 2016)

Mt. Melbourne:
Active volcano Observation
Cape Washington:
Monitoring of Antarctic
Specially Protected Area

Jang Bogo Station area:
Geophysical Observation
Elephant Moraine: Expedition
for collecting meteorites and
geological information

Research Sites and Subjects
Term: 2015.10.30. - 2016.03.09.
Research Teams: 13 teams by
research purpose

Figure 4. visit a glacier camp with a helicopter
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Supporting Safe Research
Activities in the Arctic
The Arctic Dasan Station
Station Support Team
Won Jun Kim wjkim@kopri.re.kr

In summer 2016, 72 researchers (including 40 external researchers) from KOPRI and 22 other organizations visited
the Arctic Dasan Station to conduct summer research activities. The research activities commenced on March 18. Before
the beginning of the summer season, a support team was deployed to prepare for the summer research activities and to
inspect the maintenance status at the station. By doing so, the

team established a suitable environment to facilitate the researchers’ summer stay and research.
In particular, researchers at the Dasan Station newly installed
equipment to observe airborne nanoparticles at the Zeppelin
Observatory in the research town of Ny-Alesund to identify
the causes of climate change in the Arctic, and began to observe aerosol particles in the atmosphere. The National Geo-
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the Arctic Dasan Station

graphic Information Institute installed and measured unified
control points and ground control points to conduct a project
to establish a library of Arctic spatial information. This provided Korea with the capacity to collect Arctic spatial information data and to produce precise maps necessary for
research activities in the region.
To ensure safe research activities at the Dasan Station, the
support team published “A Guide to Life and Safety at the
Arctic Dasan Station,” which specifies guidelines on living
at the station, safety precautions during outdoor research activities, and emergency procedures. This guidebook is placed
at the station for summertime researchers. In addition,
KOPRI mandated participants of summertime research activities in the Arctic to undertake and complete a polar safety
program prior to departure, and strengthened the verification
process for medical examinations, in order to prevent accidents and to ensure the safe implementation of research activities in the summer season.

In addition, active research has been conducted during the
summer season, not only at the Arctic Dasan Station, but also
in Council, Alaska in the United States; Cambridge Bay in
Canada; the East Siberian Sea; and the Northwest Arctic
Ocean.

Installed and measured unified control point and ground control point around Dasan
Station

Arctic Ocean

USA

Bering Sea

Council, Alaska Chukchi Sea

CANADA
Cambridge Bay

Nordaustlandet

East Siberian Sea

Arctic

RUSSIA

Ny-Ålesund

the Arctic Dasan Station
Kongsfjord

Spitsbergen
Fjord, Svalbard

Barrents
Barrents Sea

Longyearbyen
Edgeoya

Greenland Sea

Research Sites and Subjects
Term: 2016.03.18. - 2016.10.21.
(Conducting intensive research
mainly in July and August)
Research Teams: 23 teams by
research purpose
Norway Sea
ⓒ Oh Jaeryong.

- Dasan Station area: Marine and Terrestrial Ecosystem
Monitoring Program, Pollution Research, Upper Atmosphere
Study, Geology
- Fjords of Svalbard∙Kongsfjord, norway: Environmental
Changes in Fjords
- council, Alaska: Terrestrial Ecosystem Monitoring
- East Siberian Sea: Arctic Ocean Observation, Investigation
of Submarine Resource Environment
- Bering Sea, chukchi Sea: Arctic Ocean Observation
- cambridge Bay: Terrestrial Ecosystem study
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the Ice-breaking research vessel ‘Araon’

was tested by two sea trials in the East Sea and Ulleung Basin,
in preparation for upcoming the Antarctic and the Arctic
cruises.
On July 20, 2016, Araon departed from Korea to the Arctic
via the U.S. During the first cruise, it conducted a study titled
“Korea-Arctic Ocean Observing System(K-AOOS)” During
its second cruise, the icebreaker successfully finished its research expedition for “Investigation of submarine resource
environment and seabed methane release in the Arctic” and
“Reconstruction of paleo-environment changes in the western
Arctic” It then safely returned to Korea on September 23.
On October 26, 2016, after one month of preparation, Araon
left Incheon for Antarctica via Australia. During the first
cruise, the vessel safely transported oil, various supplies, summer research personnel and overwintering workers to the
Antarctic Jang Bogo Station, and returned to New Zealand.
The icebreaker then departed for the Antarctica again for her
second cruise and delivered supplies to the Jang Bogo Station
for the second time. It has since sailed to the mid-ocean ridge
and is currently on a research cruise for “Characterizing mantle domain beneath West Antarctic Rift System and Antarctic
mid-ocean ridges” as of January 2017. Over the next six months,
it plans to undertake two research cruises and transport supplies
to the Jang Bogo Station and the King Sejong Station on one
occasion each before arriving in Incheon on June 2, 2017.

Traversing
the Antarctic and
the Arctic
on Research
and Supply Cruises
Ship Operation Team
Chun Sik Kim bada@kopri.re.kr

ⓒ Lee Hyeonsu.

Research in Sea-Ice

Research Icebreaker Araon made an annual cruise for 235
days in 2016 to the South and North Poles (172.5 days in
Antarctica, 62.5 days in the Arctic) in order to conduct research and transport supplies for stations, as described below.
Araon departed New Zealand towards Antarctica on January
6, 2016, for its second 2015/16 Antarctic cruise. On the

cruise, the vessel conducted the study projects, “Physical &
Bio-geochemical Processes in the Amundsen Sea” and “Investigation of Climate Change Mechanism by Observation and
Simulation of Polar Climate for the Past and Present” for 32
days in the Amundsen Sea, and returned to New Zealand.
On its third cruise to the South Pole, the vessel transported
supplies and personnel to the Jang Bogo Station. It then conducted research projects titled “Korea-Polar Ocean Development” and “Evolution of West Antarctic Rift System(WARS)”
for seven days in the Ross Sea, and returned to Korea on April
15 via New Zealand.
While berthing in Korea, the vessel docked at Yeosu shipyard
for two months, where damaged equipment was repaired and
its research lab and living facilities underwent a general upgrade. For one month after the repair, its research equipment

2016 Arctic cruise
2016 Arctic
Out: 21st July 2016 Incheon
In: 24st Sept. Incheon

East Siberian Sea

2015/16 Antarctic cruise
Chukchi Sea

Beaufort
Sea

②Barrow(21 Aug. 2016)
st

Bering Sea

East Siberian Sea
Arctic
Chukchi Sea
Out: 14th July 2015 Incheon
In: 23th Sept. Incheon
Antarctic
Bering Sea
Out: 25th Oct. 2015 Incheon

①Nome(2nd Aug. 2016)
③Nome(9th Sept. 2016)

Beaufort
Sea

②Barrow(21st Aug. 2016)

①Nome(2nd Aug. 2016)
③Nome(9th Sept. 2016)

④1st Chrischurch(21st Dec. 2015~25th Dec. 2015)
⑥2nd Chrischurch(12th Feb. 2016~15th Feb. 2016)
⑨3rd Chrischurch(14th Mar. 2016)
①Hobart(14th Nov. 2015)
⑤Amundsen Sea
(3rd Jan. 2016~4st Feb. 2016)

⑧Ross Sea & Balleny
(1st Mar. 2016~8th Mar. 2016)
Balleny

②1st Terra Nova Bay
(29th Nov. 2015~04th Dec. 2015)
⑦2nd Terra Nova Bay
(25th Feb. 2016~27th Feb. 2016)

Term: 2016.07.21. - 2016.09.23.
Participants: 83 researchers(32 research institutions)

Amundsen Sea
Ross Sea

⑤Rose Sea
(4th Dec. 2015~13th Dec. 2015)

Term: 2015.10.25. - 2016.04.17.
Participants: 133 researchers(72 research institutions)
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Focusing on Ensuring
Field Safety and
Stable Operation of
Stations
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Support for Polar Activities / Development of Policy

Pioneering Polar Policies
through Active Domestic and
International Cooperation
Figure 1. Icebreaker Araon unloading containers of
regular supplies on sea ice

Development of Policy
Hyo Sun Kim hyosun@kopri.re.kr

Station Support Team
Won Jun Kim wjkim@kopri.re.kr

To support the management of polar infrastructure and polar research activities in 2016, the Station Support Team
reorganized the safety management
and operational systems of polar infrastructure and strengthened cooperation
with the rear support base to facilitate
the supply of labor and the transportation of goods (Punta Arenas in Chile,
Christchurch in New Zealand) and with
countries that operate nearby polar stations. The team also focused on enhancing convenience for users of polar
infrastructure and visitors to polar sites
with an aim to improve research excellence of polar researchers at the station.
In order to ensure safety at the Jang
Bogo Station, the team reinforced
safety education to ensure safety management via the KOPRI Operations
Center as an internal body within
KOPRI, and to prevent negligent accidents at the station. In addition, the
team investigated cases of emergency
transport at nearby scientific stations
operated by the United States and New
Zealand, and conducted a technical review
of the routes and means for emergency
transport at different phases in consideration of the station’s characteristics.

Due to the increase in overall energy
consumption resulting from extended
field activities in Antarctica, the Jang
Bogo Station has required increasing
volumes of fuel supply. Against this
backdrop, the Station Support Team
formulated countermeasures to reduce
fuel consumption at the station, thereby
saving over 15 percent of energy compared to the previous year’s winter season. At the King Sejong Station, the
team improved the station’s power generation efficiency by inspecting the performance of its generators, and completely
dismantling and repairing the generators during the summer season.
In the meantime, the team standardized
the major articles supplied to polar research stations. This helped to reduce
the variations of type and quantity of
supplies for each overwintering team,
and gradually addressed the surplus or
shortage of supplies, thereby ensuring
the stable management of the stations.
Through bilateral and multilateral business negotiations with partner institutions at rear support bases (helicopter
and airline companies, local agencies,
and other related institutions) and countries operating nearby stations (Italy,

United States, New Zealand, etc.), the
team discussed measures to strengthen
rear support, reduce costs based on the
mutual sharing of means of access to
stations, and strengthen cooperation
during the summer season.
In an effort to enhance convenience of
polar infrastructure users and visitors to
the stations, the team simplified the application procedures for polar activities
and also endeavored to actively reflect
opinions regarding inconveniences and
matters requiring improvement to create
an environment that allows researchers
to concentrate on research activities.
In 2016, the 29th overwintering team
(led by Han Gu Choi) was dispatched
to the King Sejong Station in Antarctica, and the 3rd overwintering team (led
by Seung Woo Han) returned from the
Jang Bogo Station after successfully
completing the 13-month overwintering activity.

Figure 2. KOPRI Operations Center

KOPRI is the only institute in Korea
that is dedicated to conducting polar research, and has played a contributing
role in conveying and implementing
polar policy to address the relationship
between climate change and polar research and policy.
KOPRI recognizes the importance of
polar research in the issue of climate
change. In October 2016, Mr. Enele
Sosene Sopoaga, the Prime Minister of
Tuvalu, visited KOPRI for a special
seminar with researchers and university
students to address the ongoing impact
of climate change and sea level rise
caused by the melting ice in the polar
regions. Also, KOPRI has published an
expert paper titled ‘Polar Brief,’ held
the ‘Arctic Economy Seminar,’ and established the ‘Research Group of Polar

Figure 1.1st Arctic Partnership Week, Special Seminars with Norway.

Law’ to expand Korea’s polar knowledge and policy network.
To contribute to Arctic issues, KOPRI
contributed to establishing the Korean
Arctic Master Plan (December 2013),
and also participated in the follow-up
activities under the annual implementation plans of the Master Plan in 2016.
KOPRI co-hosted the ‘1st Arctic Partnership Week’ including special seminars
with Norway to enhance cooperation.
KOPRI also participated in high-level
discussions held in Murmansk, Russia,
for Arctic cooperation between Korea
and Russia. KOPRI has also joined the
activities of Arctic Council taskforces
such as the Task Force on Arctic Marine Cooperation (TFAMC). In addition, as a representative of Korea,
KOPRI introduced Korea’s arctic re-

Figure 2. KOPRI-Tuvalu, Climate Change Seminar(2016.10.)

search activities at the 4th Arctic Circle
held in Reykjavik, Iceland. Lastly, to
promote national Arctic research across
various academic disciplines, KOPRI
has operated the Korea Arctic Research
Consortium since 2015.
To facilitate Antarctic research and activities, KOPRI designed the basic concept of the ‘3rd National Plan for Antarctic
Research and Activities,’ addressing the
importance of climate change in
Antarctica. In May 2016 during the
39th Antarctic Treaty Consultative
Meeting (ATCM), KOPRI presented
one working paper (WP) on two information papers (IPs) including ‘Necessity for a New Inspection System,’ and
‘Asian Forum of Polar Research’ as
Korea’s national delegate.
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Laying the Groundwork towards
Becoming an Advanced Nation in
Polar Science through Multilateral
International Cooperation
International Cooperation Team
Hyung Chul Shin hcshin@kopri.re.kr

KOPRI has contributed to both the Korean and international polar science
communities through cooperative activities at diverse levels, such as bilateral and multilateral cooperation, and
future network-building.
First, with regard to bilateral cooperation, KOPRI has established the
Korea-Chile Antarctic Cooperation
Center at the Chilean Antarctic Institute
(INACH) in Punta Arenas, Chile, in
February 2016. This signifies that a set
of bilateral cooperation networks has
been established to provide ‘gateway
city-based’ research and logistics support for the three Korean Arctic/Antarctic research stations. Three directors
were appointed and started their first
mission at the centers. In addition, the
institute officialized cross-institutional
collaboration by signing and exchanging cooperation documents with Russia’s premier polar research institutes
such as the Shirshov Institute of
Oceanology (SIO RAS) and the Arctic
and Antarctic Research Institute
(AARI).
KOPRI has made remarkable efforts to
enhance and expand multilateral cooperation within international meetings

and organizations in polar science.
While presiding over the Asian Forum
for Polar Sciences (AFoPS), the institute has contributed to developing midand long-term cooperation in the
AFoPS and strengthening its status.
KOPRI laid out the roadmap for the
next ten years and determined the priority of cooperative projects in stages.
It also contributed in establishing the
status of the AFoPS as a constructive
partner within the global community of
polar science, by executing a trilateral
MOU with the Scientific Committee on
Antarctic Research (SCAR) and the International Arctic Science Council
(IASC). Joining the University of the
Arctic (UArctic), a cooperative network of Arctic research and educational institutes approved by the Arctic
Council, the institute provided the basis
on which to explore further opportunities for cooperation in Arctic scientific
research and education.
KOPRI made diligent efforts to find
and build up future networks through
academic symposiums and programs
as well. It hosted the 22nd International
Symposium on Polar Sciences, entitled
“The Future of the Arctic: Science and

Governance,” with 160 experts from 12
countries attending, to expand upon recent achievements in Arctic research
and to discuss the linkage between science and policy. Through the KOPRI
Asian Polar Science Fellowship Program, the institute invited five aspiring
scientists from four Asian countries,
and gave them an opportunity to conduct collaborative research with host
scientists at KOPRI, which contributed
to the foundation of future research cooperation with these rising nations in
polar sciences.
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Becoming a Polar Research Institute that
Communicates with the Public
Public Relations Team
Ji Young Lee jylee@kopri.re.kr

In 2016, the Korean Polar Research Institute(KOPRI) focused on accurately
and succinctly publicizing the necessity
for polar research and the value created
by it. The institute expanded opportunities to directly and indirectly experience polar infrastructure; science
stations at the Antarctica and the Arctic,
the icebreaker Araon. Furthermore, it
made efforts to actively communicate
via new media; and contributed to the
advancement of polar education.
KOPRI vividly portrayed activities
conducted by field researchers through
its coverage of the scientific achievements from the science stations. For example, the report of the successful
discovery of gas hydrate in the Arctic,
which is known as a potential future re-

Figure 1. The Opening of Korea-Chile Antarctic Cooperation Center

Figure 1. 1st “Evening with Koreans in the Polar Regions” event

Figure 2. The AFoPS Annual General Meeting 2016

Figure 2. Antarctic photos Exhibition at subway stations

source, was a significant milestone that
demonstrated the real-life relevance to
the institute’s accomplishments.
Reflecting the rapidly changing press
environment, the institute strengthened
its direct publicity efforts toward the
public. On Facebook(KOPRI consolidated its several SNS accounts into a
single channel), it created and distributed
contents such as interesting and informative news posts and events, which subsequently secured more than 4,400
followers, double the number a year ago.
In terms of educational donations,
KOPRI diversified the targets and offered customized services for each target group. The Polar Academy, which
was operated for science teachers in Incheon, was included in regular teacher

Figure 3. 21st Century Dasan Juniors

training programs, and generated keen
interest from teachers. It also began to
see positive results from its effort to expand the demand for polar education,
such as developing learning materials
for elementary students.
KOPRI also organized various events
such as polar experience exhibitions or
photo exhibitions at subway stations, to
provide the public with polar experiences within the urban environment.
The first “Evening with Koreans in the
Polar Regions” event ended with great
fanfare as it invited those to experience
of the polar life. Its participants came
to know former and incumbent overwintering researchers, and recognize
their dedication and service to the development of polar science.
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Polar Photo contest

grand Prize
Seo, Wonseok
Alone, Titanic

At a glance at the vividness
of the polar regions
6th Polar Photo contest
KOPRI displayed photographs taken by
Antarctic and Arctic researchers in an effort
to secure excellent polar photographs and to
communicate with employees and polar customers. We conducted the '6th Polar Photo
Contest' to select photographs.

Excellent Prize
Jeon, Sungjun
A drilling Ice core

Honorable Prize
Kim, Manjin
A Field of a drilling ice core

Excellent Prize
Lee, Hyeonsu
An effort for a stream of water

Honorable Prize
Kang, Changyoung
Parallel to the ice wall
Jeong, Doyoung
A seal born in Sejong Station
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Main Project List

Entrusted Project by government Agency

In-house Project
Project Title

Project Investigator

Period

Sponsor

Investigation of Climate Change Mechanism by Observation and
Simulation of Polar Climate for the Past and Present

Seong Joong Kim

‘16.01.01. ~ ‘16.12.31.

KOPRI

Long-Term Ecological Researches on King George Island to
Predict Ecosystem Responses to Climate Change

Soon Gyu Hong

‘16.01.01. ~ ‘16.12.31.

Environmental Change Studies based on the Arctic Dasan Station
: in terms of Geology, Atmospheric Science, and Ecology

Yoo Kyung Lee

‘16.01.01. ~ ‘16.12.31.

SaTellite remote sensing on west Antarctic ocean Research

Hyun Cheol Kim

‘16.01.01. ~ ‘16.12.31.

Evolution of West Antarctic Rift System(WARS): Study of tectonic activities and
volcanism near the Adare Trough and Antarctic mid-ocean ridges

Jong Kuk Hong

‘16.01.01. ~ ‘16.12.31.

Reconstruction of paleo-environment changes in the western Arctic

Seung Il Nam

‘16.01.01. ~ ‘16.12.31.

Antarctic organisms: Cold-adaptation mechanism and it's application

Hyun Park

‘16.01.01. ~ ‘16.12.31.

Polar Resources Curation service and its Framework development

Joo Han Lee

‘16.03.01. ~ ‘16.12.31.

Study of the upper and lower atmosphere coupling through 4-dimensional
observations for the northern polar atmosphere

Geon Hwa Jee

Development and Application of the Korea Polar Prediction System (KPOPS)
for Climate Change and Weather Disaster

Project Title

Project Investigator

Period

Sponsor

A survey for bathymetry and undersea feature names near
Jang Bogo station in Antarctica

Joo Han Lee

‘16.02.03. ~ ‘16.12.05.

Korea Hydrographic and Oceanographic Agency(Service Business)

A Study for establishing the Master Plan for the Promotion
of Antarctic Research Activities

Won Sang Seo

‘16.05.03. ~ ‘16.11.30.

Ministry of Oceans and Fisheries
(Service Business)

Environmental Management and Monitoring
of Antarctic Specially Protected Area(3)

Ho Sung Chung

‘16.09.08. ~ ‘17.09.01.

Ministry of Environment
(Service Business)

Material stability of Ramalin and its deliverates

Se Jong Han

‘16.11.03. ~ ‘17.11.02.

Small and Medium Business Administration

Development of damage monitoring system
and evaluation of health monitoring

Bang Yong Lee

‘16.05.01. ~ ‘17.02.28.

Ministry of Land, Infrastructure
and Transport

Organic carbon transfer across the river-sea interface
: a case study in Geum and Sumjin river systems

Jung Hyun Kim

‘16.06.01. ~ ‘17.05.31.

National Research
Foundation of Korea

A multidisciplinary approach to understanding the vulnerability of
Antarctica’s physical and eco-systems to changing global climate

Hyoung Chul Shin

‘16.01.01. ~ ‘16.12.31.

Polar Academic Program (PAP)
Project Title

Project Investigator

Period

Sponsor

Changes in East Asian dust activity and Arctic vegetation
in response to Arctic climate change

Chang Hoe Hur
(Seoul National University)

‘16.06.01. ~ ‘17.05.31.

KOPRI

Won Yong Choi
(POSTECH)

‘16.06.01. ~ ‘17.05.31.

‘16.01.01. ~ ‘16.12.31.

Understanding the environmental fate and transformation of
manufactured nanoparticles and halogen species
during the freeze-thaw cycle and the implications for polar environment

‘16.01.01. ~ ‘16.12.31.

Future Changes of Phytoplankton over the Arctic
under greenhouse warming and their climate feedback

Jong Sung Kuk
(POSTECH)

‘16.06.01. ~ ‘17.05.31.

Baek Min Kim
Joung Han Yim

‘16.06.01. ~ ‘16.12.31.

Characterization of polar microbial hydrolases
for the development of Parkinson’s disease drugs

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

Jae Il Lee

‘16.01.01. ~ ‘16.12.31.

Doo Hun Kim
(Sookmyung Women’s
University)

‘16.06.01. ~ ‘17.05.31.

Development of useful metabolites from polar organisums

Sang Hoon Lee

‘16.01.01. ~ ‘16.12.31.

Developlment of Convergence Micro System for Folding-Refolding Study of
Polar Antifreezing Protein

Jong Wook Hong
(Hanyang University)

‘16.06.01. ~ ‘17.05.31.

Physical & Bio-geochemical Processes in the Amundsen Sea

Development and application of protist DNA barcode
for polar marine host-parasite identification

Jae Ho Jung
(Gangneung-Wonju
National University)

‘16.06.01. ~ ‘17.05.31.

Extraction of grounding line of Antarctic ice shelves in high resolution
using satellite multisensor data fusion

Duk Jin Kim
(Seoul National University)

‘16.06.01. ~ ‘17.05.31.

national Research & Development Project
Project Investigator

Period

Sponsor

Development of damage-tolerant TRIP high-entropy alloys
for sustainable arctic materials

Eun Soo Park
(Seoul National University)

‘16.06.01. ~ ‘17.05.31.

Project Title
Investigating Cryospheric Evolution of the victoria Land, Antarctica -ICE-

Won Sang Lee

‘16.06.01. ~ ‘17.05.31.

Ministry of Oceans
and Fisheries

Studies on the change in polar marine inorganic carbon cycle
in response to sea ice melting and formation

Tae Wook Kim
(Incheon National University)

‘16.06.01. ~ ‘17.05.31.

Crustal evolution of victoria Land, Antarctica, and the formative process of planets

Jong Ik Lee

‘16.06.01. ~ ‘17.05.31.

Magnetism of Chondrites: Implications for the evolution of Planetesimals

Korea-Arctic Ocean Observing System(K-AOOS)

Sung Ho Kang

‘16.05.01. ~ ‘17.04.30.

Yong Jae Yu
‘16.06.01. ~ ‘17.05.31.
(Chungnam National University)

Investigation of submarine resource environment and
seabed methane release in the Arctic

Young Keun Jin

‘16.05.01. ~ ‘17.04.30.

Surface pCO2 observations along R/v Araon’s cruise track
in the coastal seas and the East Sea around the Korean Peninsula

Tae Siek Lee

‘16.09.01. ~ ‘17.08.31.

Bioinformatics study on analysis of marine microbial genomes

Kyung Mo Kim

‘16.08.01. ~ ‘17.06.30.

Circum Arctic Permafrost Environment Change Monitoring,
Future Prediction and development Techniques of useful biomaterials(CAPEC)

Bang Yong Lee

‘16.05.01. ~ ‘16.12.31.

Changes in environments and coastal geomorphology of Svalbard fjords, Arctic

Seung Il Nam

‘16.06.23. ~ ‘17.06.22.

Dynamics and predictability study of mid-latitude blocking
for wintertime seasonal prediction

Baek Min Kim

‘16.05.01. ~ ‘17.04.30.

Polar Industrial Program(PIP)
Ministry of Science, ICT
and Future Planning

Project Title

Project Investigator

Period

Sponsor

Development of Real time measurement with integration system
for measurement of Glaciers, atmosphere, ecosystem.

Ho Kyung Jeon
(Shingyang Technology Co., Ltd.)

‘14.12.30. ~ ‘16.12.29.

KOPRI

Korea Meteorological
Administration

Technology upgrading of the deepsea(1,000m class) Rock drilling
and core sample

Ho Kyung Jeon
(Shingyang Technology Co., Ltd.)

‘15.12.30. ~ ‘16.12.29.
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KOPRI new Staffs / Members of Overwintering team List

APPEnDIx

Members of the 29th
Overwintering Team to the
Antarctic King Sejong Station

KOPRI New Staffs

Division

Position/Specialty

Station
Leader
Management

name

Responsibilities

Han Gu Choi

• Directing the overall operation

of the King Sejong Station

notes
- Korea Polar Research Institute
(KOPRI)

• International cooperation with foreign stations

Type
Research
Staff

name

Degree

Lee, KangHyun Ph.D.

Speciality
Polar sciences

Ph.D Thesis

Department

An 800-year record of atmospheric trace elements and
Pb isotopes in high-altitued Mt. Everest snow and ice:
Response to changes in natural and anthropogenic contributions

Unit of Antarctic
K-route Expedition

Kim, JinHyung

Ph.D.

Biological
Oceanography

Molecular approach using pufferfish (Takifugu obscurus) to assess environmental impacts of marine and
hatchery

Unit of Polar Genomics

Park, Kihong

Ph.D.

Marine & Atmospheric
Sciences

Joint Application of Concentration and Isotope Ratios
to Investigate the Global Atmospheric Carbon Monoxide Budget: An Inverse Modeling Approach

Division of Polar
Ocean Sciences

Lee, Seung
hyeon

Ph.D.

Earth
Environmental Science

Assessment of Fluid Flow and Solute Transport Characteristics through a Rough -Walled Fracture with Flow
Imaging

Unit of Ice sheet and
Sea Level Changes

Kim, JungHyun Ph.D.

Kim Kyungmo

Park taewook

Ph.D.

Ph.D.

Ha, Samsik
B.A.
Technical &
Administrative
Support
Jung, Youngsun B.A.
Staff

Geoscience

Life science

Physical Oceanography

Computer Science

Shipbuilding &
Offshore engineering

Reconstruction of Past Sea-Surface Temperatures in
the eastern South Atlantic and the eastern South Pacific across Termination I based on the Alkenone
Method

Division of Polar
Paleoenvironment

Phylogenetic studies of wood-rotting polypores based
on computational methods

Division of Polar Life
Sciences

Oceanic Responses to Freshwater Flux in the Yellow
and East China Seas in a Global Ocean General Circulation Model

Division of Polar Ocean
Sciences

-

Department of
Knowledge & information

Station Manager
Research
Activities

Tae-Seon Seo

Biological Research

Young Jun Yoon
Yeong-Uk Go

Atmospheric
Research

Ho Jin Yang

Upper Atmospheric
Research

Jae Uk Lee

Oceanic Research

Hyeon Jin Kim

Unit of the 2
IBRv Building Program

- KOPRI

the station’s operation
• Monitoring soil and seawater around the station

- KOPRI

• Operating observation equipment for the

measurement of atmospheric elements such
as greenhouse and aerosol gases; and collecting,
quality-controlling, and processing data
• Regular air sampling for air composition analysis
• Operating aerological observation equipment

• Researching the ocean environment

in Marian Cove

Medical
Service

• Observing and forecasting weather;

Meteorological
Research

In Sik Kim

Medical Service

Cheol Gu Lee

• Treating patients; and establishing emergency

Jin Hwan Oh

• Operating and maintaining machinery for

processing related data; and maintaining
observation equipment

Electrical and
Electronic Engineering

Kim, Kitae

International Laws and
Economics

Kang, Mingu

B.A.

B.A.

Earth System Science

-

safe operation of the station

Refrigeration
Equipment

Jae Yeong Yun

• Operating and maintaining refrigerators,

Heavy Equipment

Su Ryung Park

• Driving and maintaining heavy equipment,

-

Public Relations Team

- visiting researcher from the Korea
Meteorological Administration

- Member of the 27th overwintering
team to the King Sejong Station

freezers, and desalination systems
such as cranes, excavators, forklifts, etc.
• Operating satellites, telecommunication devices, and

Electronics and
Telecommunication

Jae U Jeong

Electricity

Yeong Bok Park

• Managing electrical facilities and repairing

Power Generation

Seung Hwan Kim

• Operating, repairing, and maintaining power

electronic equipment; and conducting external
communications

- Member of the 26th overwintering
team to the King Sejong Station
- Member of the 26th overwintering
team to the King Sejong Station

electrical wiring and electronics

Department of
Polar Technology
Planning & Budget Team

- (Former) Full-time researcher at the
East Coast Life Sciences Institute

evacuation measures

Facility
Machinery
Maintenance

generation facilities
Choi, HyungGyu B.A.

- (Current) Grade 7 civil servant in
meteorology at the Rainfall Radar
Center of the Ministry of Land,
Infrastructure and Transport

including meteor radar, SATI, and all-sky imager;
and collecting, quality-controlling,
and processing data

nd

-

• Managing practical affairs for

Maritime Safety
and Security

Sang Ok Han

• Supervising the safety of visitors to the station

Cooking

Nam Hun Kim

• Cooking; and maintaining the kitchen/

cafeteria and food hygiene

- visiting staff from the Korea Coast
Guard
- Member of the 2nd overwintering
team to the King Sejong Station
- visiting staff from the Ministry of
National Defense (Navy)
- Member of the 13th, 15th, 17th
overwintering teams
to the King Sejong Station
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APPEnDIx

Members of the 3rd
Overwintering Team to the
Antarctic Jang Bogo Station

Division

Position/Specialty

name

Responsibilities

notes

Station

Leader

Seung Woo Han

• Directing the overall operation of the Jang Bogo Station

- KOPRI

Station Manager

Jae Woo Ahn

• Managing practical affairs for the station’s operation

- KOPRI

Upper Atmospheric
Research

Hyang Pyo Kim

• Operating aerological observation equipment, including

Atmospheric Research

Won Seok Seo

Research
Activities

meteor radar, SATI, and all-sky imager; and collecting,
analyzing, and processing data
• Operating equipment for observations of atmospheric

elements, such as greenhouse and aerosol gases;
and collecting, quality-controlling, and processing data
• Regular air sampling for air composition analysis
Geophysical Research

Jin Hun Jeong

• Operating observation equipment such as

vibration meters, magnetometers, and gravimeters;
and collecting, analyzing, and processing data
Oceanic Research

Dae Hwan Kim

• Operating oceanic research-related equipment;

Meteorological
Research

Seong Geun Kim

• Observing and forecasting weather; processing

Medical Service

Yong Su Kim

and collecting, analyzing, and processing data

Medical
Service

related data; and maintaining observation equipment

• Treating patients, and establishing emergency

evacuation measures

Facility
Machinery
Maintenance

Sang Sun Lee

• Operating and maintaining machinery

for safe operation of the station

Refrigeration
Equipment

Gyeong Tae Hwang

• Operating and maintaining refrigerators, freezers,

Heavy Equipment

Yeong Jin Kim

• Driving heavy equipment, such as cranes, excavators,

- (Former) Chief surgeon at the
Anjung Baik Hospital
- Member of the 25th and 27th over
wintering team to the King Sejong
Station

and desalination systems
forklifts, etc.

Electronics and
Telecommunication

Sang Hoon Lee

Electricity

Min U Jeong

• Operating satellites, telecommunication devices, and

electronic equipment; and conducting external
communications

• Managing electrical facilities and repairing electrical

wiring and electronics
Power Generation

- visiting researcher from the Korea
Meteorological Administration
- Member of the 16th overwintering
team to the King Sejong Station

Un Baek Yeo

• Operating, repairing and maintaining power

generation facilities
Safety and Security

Nam Dong Kim

• Supervising the safety of visitors to the station

Cooking

Man Jin Kim

• Cooking; and maintaining the kitchen/

cafeteria and food hygiene.

- Member of the 17th overwintering
team to the King Sejong Station
- Member of the 19th and 23rd over
wintering team to the King Sejong
Station
- Member of the 1st overwintering
team to the Jang Bogo Station
- Member of the 27th overwintering
team to the King Sejong Station
- Member of the 14th and 21st over
wintering teams to the King Sejong
Station
- visiting staff from the Ministry of
Public Safety and Security

ANNUAL
REPORT
2016
KOPRI
2016 AnnuAl REPORT OF
KOREA POlAR RESEARcH InSTITuTE

PuBlISHIng OFFIcE
Korea Polar Research Institute
PuBlISHER
Ho Il Yoon
PuBlIcATIOn DATE
April, 2017
EDITOR
Department of Knowledge & Information
DESIgn
Good Design Research Institute
+82-51-796-6600 / www.good-d.co.kr
ISSn 2005-9833

