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Research 
Background 
and 
Importance

 Background of Research
�  Intensification and acceleration of international 

collaboration to understand the Bi-polar Oceans 
in rapid change and to cope with global issues 
(climate change, future energy & resources, and 
the Northern Sea Route) by using new Korean 
icebreaker RV Araon

�  Need to integrate the polar ocean researches into 
the Bi-polar concept and build the comprehensive 
environmental map to compare the oceanic 
environments in the Bi-polar Oceans in the Pacific 
polar ocean regions (Pacific Arctic Ocean regions 
such as Bering, Chukchi, Beaufort, East Siberian 
Seas vs. Pacific Antarctic region, Ross Sea)

Necessity of Research
�  Need for the studies related to global issues 

(climate change, energy/resources, and Northern 
Sea Route)

・�Long-term monitoring studies to understand of global 
impact of rapid environmental changes in the Bi-polar 
Oceans and provide the countermeasure strategies

�  Need for the studies to conform to the paradigm 
shift of national studies of polar regions

・ Measures to advance the government policies 
concerning the polar regions and proactive 
implementation of Bi-Polar policy encompassing both 
Arctic and Antarctic Oceans

・ Strengthening of capability for polar ocean researches 
and exploration expected after the construction of 
the icebreaker  RV ARAON and Jangbogo Antarctic 
Research Station
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Partner 
Organizations

Pusan National Univ., Korea Maritime and Ocean 
Univ., Ulsan National Institute of Science and 
Technology, Jungwon Univ., Hanyang Univ., Seoul 
National Univ., Pukyong National Univ., Korea 
Maritime Institute

Research 
Duration

Dec. 2011 - Jun. 2016

Research  
Area

�   Arctic Ocean : Pacific Arctic Ocean Region (Bering, 
Chukchi, Beaufort, East Siberian Seas)

�  Antarctic Ocean : Pacific Antarctic Region (Ross 
Sea)
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Overall Outcomes Future Plans and Application

� Accumulation of research and exploration know-how and 
training of domestic research professionals using the icebreaker 
Araon

� Establishment of the ground for scientifically utilizing the Bi-
polar Oceans in the future by developing the integrated climate-
ecosystem observatory

� Provision of the data to play the international leading role for 
coping with global issues (climate change and energy)

� Provision of the data related to the changes of the Bi-polar 
Oceans that can affect the weather in Korean Peninsula 

� Provision of the data for sustainable development of the Polar 
Oceans

� Provision of policy data for scientific and diplomatic activities 
related to international energy resources and environment

Aim and 
Contents of 
research

Research 
method

Major Purpose
�  To understand rapid environmental changes and 

to operate multidisciplinary survey and mapping 
of water column and subsurface in temporal and 
spacial scales using the icebreaker RV Araon in the 
Bi-polar ocean

�  To investigate the structure and processes in water 
columns and subsurface in rapid transition

�  To construct monitoring system of environmental 
changes in the sea ice and water column in the Bi-
polar ocean in rapid change

Research Contents
�  Multidisciplinary survey and mapping of water 

column in the Pacific Arctic (around Northern Sea 
Route region) and Antarctic Oceans in rapid change

�  Construction of scientific application system via 
construction of an integrated observing network in 
the Bi-polar ocean

R&D Implementation Scheme and Execution
�  Site survey of Bi-polar Oceans using Korean 

icebreaker RV Araon
�  Joint researches of academia and research institutes 

to accomplish the project goal
�  Strengthening of interdisciplinary collaboration 

in bi-polar ocaen region through international joint 
researches

� Discovery of Evidence of Past Ice Sheet in the East 
Siberian See in the North Pole

・ The traces of ice sheets that existed in the quaternary ice age (ice 
age between 2.6 million years ago and 10,000 years ago) in in the 
East Siberian See in the North Pole was found for the first time in 
the world by a submarine topology survey using the RV Araon

・ Published in Nature Geoscience (2013, 6:842-846, doi:10.1038/
ngeo1904)

Joint Research

・�Monitoring of carbon cycles

・�Understanding the overall 
characteristic feature of the sea 
ice

・�Noise suppression and ocean 
bottom properties controls

・�Fluorescence characteristics 
and concentration distribution 
of dissolved organic matter

・�The idea of practical strategies 
regarding polar oceans

・�Resolve the evolution tectonic 
basin

・�Adaptation of sea-ice 
microorganisms affects sea ice 
structure and ecosystems

・�Ecology of microbiological 
parameters

International Cooperation

・�Building of international research and infrastructure cooperative network

・Joint planning/execution of field exploration and sharing/utilization of research outcome

Ministry of Oceasn and 
Fisheries

National policies and budget 
support concerning polar 

regions

Korea Institute of Marine 
Science & Technology 

Promotion

Perfomance managment and 
assessment

Scientific 
expeditions

KOPRI

・�Operation of multidisciplinary 
survey and mapping of water 
column and subsurface in the 
Arctic (Chukchi/Beaufort Seas) 
and the Antarctic (Ross Sea) 
Oceans in rapid change

・�Construction of application 
system in the Bi-polar ocean

Icebreaker

Araon

� Korea's First International Joint Research in the 
marginal ice zone (ice camp study)

・ The multinational research teams and researchers from 10 
countries led by Korea and including the US, UK, Japan, China, 
Canada, Russia, India, and Finland carried out the researches on 
ocean, sea-ice, atmosphere and eco-system changes

� Monitoring of long-team environmental changes 
in Pacific Arctic Ocean

� Leading role in international 
joint researches of the Pacific 
Arctic Ocean

・ As Korea was elected as the chairing 
country (2014-2016) of the Pacific 
Arctic Group (PAG), KOPRI can play the 
leading role in joint researches of Pan-
Arctic Ocean in the future.

Survey of water column 
using RV Araon

Survey of Subsurface 
using RV Araon
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