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 From this point onwards, KOPRI plans to expand participation of the Korean polar 
researchers and become equipped with the operational system for the implementation 
of sophisticated research activities in accordance with the government’s policies and 
domestic and foreign research trend. Moreover, it intends to actively participate in 
international joint research programs to elevate the national status of Korea in the global 
society while reinforcing the cooperative bond between nations. KOPRI hereby promises 
to exert utmost efforts to become the world’s best research organization that is trusted 
and respected by the government and people in Korea. 

 Today, the polar regions suggest very significant 
implications in terms of various perspectives. As a 
rich repository of resources as well as the range of 
natural basic science, the Antarctic and Arctic hold the 
very important key to understanding the history and 
environmental changes on the Earth. Moreover, the 
world’s attention on the economic importance such 
as recent resource and sea lane of the Arctic has been 
highlighted along with the scientific significance of 
the polar regions.

 In line with such trend, KOPRI has exerted efforts 
to construct the infrastructure of the polar region 
including construction of the ice-breaking vessel 
ARAON  in 2009, completion of an independent 
building in 2013, and construction of the Jang Bogo 
Antarctic Research Station that will be completed in 
Feb. 2014, while realizing countless achievements 
until today. In addition, KOPRI successfully obtained 
the qualification as a permanent observer on the Arctic 
Council in 2013 and is gradually expanding the details 
and scope of the research on the Arctic based on the 
successful research outcomes that it has realized. 
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Arctic Oscillation refers to the phenomenon where the polar 
jet stream steadily moves back and forth between low and high 
latitudes like the pendulum movement due to the change of 
atmospheric pressure in the Arctic and mid-latitudes. Arctic 
Oscillation Index (AOI) is calculated based on the meridional 
pressure anomaly between mid-latitudes and high-latitudes 
and when the index decreases down to negative a value, the 
Arctic Oscillation becomes weaker and the shifted jet stream 
towards the south brings the Arctic cold air to the south.

In July 2008, the Arctic was warmer than normal. In general, 
the temperature in the Arctic stays below the freezing point 
even in summer, but the temperature stayed around 4~5℃ 
during that year and a large amount of glacier melted down 
along the fiord. Contrastingly, around January 2010, Korean 
peninsula experienced abnormal cold wave with surface 
temperature dropped to below -15℃. This extreme cold 
weather was due to the southwared movement of the cold air 
associated with the weakest Arctic Oscillation, which took place 
in hundreds of thousands years. In other words, the pushed 
jet stream to the south brings the Arctic cold air southward to 
bring cold wave to Korean Peninsula. Recently, scientists have 
proven that the cold surges over northern hemisphere in recent 
winters are related to the Arctic Oscillation and even the public 
recognize the role of the Arctic Oscillation as the major cause 
of cold wave. KOPRI is currently studying how the marked 
polar warming influences the phase of the Arctic Oscillation 
to understand the mechanism behind the cold wave occurring 
more frequently in recent winters.









Meteorites from the asteroid belt between Mars and Jupiter 
carry the secret of the birth of our 4.6-billion-years-old planet, 
the Earth. The meteorites have been recovered mostly from 
the blue ice field of the Antarctica. Currently more than 40,000 
Antarctic meteorites were collected and they vividly show the 
history of the beginning of our planets. 

In January 2007, Korea successfully conducted the first 
expedition for Antarctic meteorite searching at Thiel Mountains 
in the west Antarctica (85oS, 90oW). Since then, Korea recovered 
a total of 180 pieces of meteorite through 6 expeditions, 
intensifying the status as one of the world’s 5 meteorite-
researching countries (USA, Japan, China, Italy, and Korea).

Recovered meteorites were classified through thin section 
observation, electron microscope analysis, and laser-BrF5 
fluorination oxygen isotope analysis. The classified meteorites 
were reported and registered to the Meteoritical Society. 
The samples for study have been distributed to meteorite 
researchers since 2011. KOPRI is currently conducting an 
intensive research on the evolution of materials in the early 
solar system and the evolutionary processes of planets using 
these meteorites.





Most Antarctic and Arctic organisms that have adapted to 
extreme Polar environment have the mechanism for adapting 
to low temperature through unique protein or metabolite 
synthesis. KOPRI is trying to discover such new materials from 
Antarctic and Arctic regions and eventually to develop them for 
humans.

Recently, KOPRI is fully engaged in finding micro green algae 
and diatoms that contain a large amount of lipids inside the 
cell among polar organisms that have been cultured in the 
2℃ culture room and studying the ways to using them as 
bioenergy and mass producers of new biological materials. 
This is expected to become a great opportunity to overcome the 
extinction of fossil energy and the risk of global warming. 

As a cold-adaptation mechanism, many polar organisms have 
developed ice controlling ability. They bind to ice crystals and 
suppress ice formation either inside or outside of their bodies 
by synthesizing antifreeze substances, thereby protecting 
organisms from ice damage. We are particularly interested in 
developing these materials for applying to the cryopreservation 
of biological resources such as blood, umbilical cord blood, 
sperms, oocytes, and stem cells.

Organisms in the polar regions live under extreme 
environments such as extremely low temperature, strong 
UV lights, and the extreme change of the day length period 
in each season. They have evolved by developing their own 
unique metabolisms for survival. The enzymes and metabolites 
that these organisms produce are valuable products of the 
adaptation to extreme environments and the great struggle 
for survival. Thus they have higher biological activities or novel 
effects compared to other biological materials reported up to 
today.

KOPRI is continuously exploring much more effective materials 
from polar microorganisms, mosses, lichens, and flowering 
plants using the culture technique for polar organism, 
the screening and isolation technique for useful biological 
materials (cold-active enzymes, and antioxidant-, antidiabetic-, 
antifreezing-, and antiaging-substances), and the analytical 
technique for their structure and function. The antioxidant 
Ramalin from an Antarctic lichen, displays much higher 
antioxidant effect than other commercially available products. 
KOPRI is developing it as additives in anti-aging functional food 
and whitening & antiwrinkle functional cosmetics.

KOPRI has also searched for some industrially useful cold-
active enzymes (chitinase, protease, lipase, dioxygenase, 
oxidase, and so on) from polar soil and marine microorganisms. 
The enzymes show excellent activities at low temperatures 
or catalyze unique biochemical reactions, and they are being 
developed as commercial enzymes. A protease from a psycroph
ilic                                         bacterium from the Antarctic seawater 
can not only break down various low and high molecular 
proteins, but also displays higher activities at temperatures 
as low as below 10°C than those currently available in the 
market. The protease is being developed as a laundry detergent 
additive. 

Pseudoalteromonas 





Meeting for PAP Principal Researchers

Meeting for selection of PAP projects

 Sharing of polar research infrastructure
    -  Promoting and expanding the area for the polar research, discovering of creative 

research topics
  Developing interdisciplinary and collaborative research network for fundamental polar 
science and preparation of the basis for nurturing excellent research teams 
  K-Code Lab (KOPRI-Collaboration & Development Lab)

     -  Designating K-Code Lab and maintaining cooperative relations to derive excellent 
results among university research teams carrying out PAP projects 

     - Discovering creative ideas and nurturing of research manpower



2012                 Arctic CruiseARAON

2013 KOPRI Antarctic Oceanography Workshop

Bilateral Meeting between KOPRI and NRCan, Canada

The Polar Regions are considered as the key regions for understanding the earth system in relation to climate change. To cope 
with the remoteness and harsh natural conditions, international cooperation is not an option but is absolutely an essential. 
Countries around the world have been participating in various research activities to find clues to the solution for the problem 
mankind is facing together. Many international organizations have been established and are in operation for the study and 
collaboration in both polar region.
  
To facilitate and enhance bilateral collaboration, KOPRI signed Memorandum of Understanding (MOU) with 32 overseas polar 
research institutes (as of August 2013). Those institutes are from 14 countries of Europe, Asia, North America, South America 
and Oceania. Collaborative activities include conducting joint projects, exchanging experts and information, holding symposia, 
etc

To conduct international collaborative research, KOPRI 
organizes joint science cruises on the brand-new 
icebreaker                 in the Arctic and Antarctic oceans, and 
also opens the research stations to the foreign scientists. 

KOPRI conducts various kind of programs to enhance/
facilitate multi-/bi-lateral collaboration in polar sciences. 
KOPRI holds an international symposium on polar 
sciences every year since 1988.

ARAON



Council of Managers of National Antarctic Programs 
Annual Meeting (COMNAP-AGM) in Seoul, Korea (2013)

Antarctic Treaty Consultative Meeting (ATCM) (2013) 

Arctic Science Summit Week (ASSW) in Seoul, Korea (2013)

KOPRI, as the national operator for polar research in Korea, represents Korea in the 
intergovernmental and non-intergovernmental international organizations. KOPRI scientists 
participate in the Antarctic Treaty Consultative Meeting (ATCM), Scientific Committee on Antarctic 
Research (SCAR), International Arctic Science Committee (IASC), Asian Forum for Polar Sciences 
(AFoPS), and etc. 
  
KOPRI scientists contributed as an EXCOM member of the Council of Managers of National 
Antarctic Programs (COMNAP), vice chair of Science Committee of the Commission on the 
Conservation of Antarctic Marine Living Resources (CCAMLR), vice chair of the International 
Arctic Science Committee (IASC), , and the first chairperson of the Asian 
Forum for Polar Science (AFoPS). Recently, one KOPRI scientist is 
serving the executive officer of IASC Secretariat since 2013.

 Intergovernmental Meetings
   - Antarctic Treaty Consultative Meeting (ATCM)
      Committee for Environmental Protection (CEP)
   - Arctic Council
   - Commission on the Conservation of Antarctic Marine 
      Living Resources (CCAMLR)
   - Hydrographic Commission on Antarctica (HCA)
  
 Non-governmental International organization

   - Scientific Committee on Antarctic Research (SCAR)
   - Council of Managers of National Antarctic Programs (COMNAP)
   - International Arctic Science Committee (IASC)
   - Forum of Arctic Research Operators (FARO)
   - Pacific Arctic Group (PAG)
   - Ny-Alesund Science Managers Committee (NySMAC)
   - Asian Forum for Polar Science (AFoPS)
   - International Permafrost Association (IPA)

Scientific Committee on Antarctic Research (SCAR) (2012)



2012 Pole to Pole Korea for the Antarctic (Science teachers)

2013 Pole to Pole Korea for the Arctic (Glacier observation)Participation of Science Festival open ship eventARAON

KOPRI is operating the “Pole to Pole Korea” program, Civilian Field-
trip to Korea Arctic/Antarctic Station, every year for the purposes 
of raising public awareness about polar research, inducing interest 
about global environmental change and disseminating the science-
oriented culture. Since its launching in 2005, the program has 
recruited adolescents for the Arctic Experience Team and science 
teachers, artists, and college students for the Antarctic Team.

- Production and development of educational material with 
   participants






