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CAMPUS INTRODUCTION

Polar science is a field of study devoted to understanding the natural phenomena and
environmental changes that occur in the Arctic and Antarctic regions through multi-disciplinary
observations and to push for resource development and engineering utilization based on
expertise.

To cultivate global polar science experts, the Korea Polar Research Institute is providing
master’s and doctoral coursework at the UST-KOPRI Campus. Researchers from five research
divisions - Polar Climate Sciences, Polar Earth-System Sciences, Polar Life Sciences, Polar
Ocean Sciences and, Polar Paleoenvironment - and three units - Research for Practical
Application, Ice Sheet and Sea Level Changes, and Arctic Sea-lce Prediction — are taught
to students by faculty members. The UST-KOPRI Campus has a world—class polar research
infrastructure including the King Sejong Station (Antarctic), Jang Bogo Station (Antarctic),
Dasan Station (Arctic), and Icebreaker RV Araon. Students majoring in Polar Science receive
hands-on research-centered polar science education based on such infrastructure
multi-disciplinary convergence research. Students are taught by competent professors of
different majors and have opportunities to participate in on-site research. Korea's best training
grants, scholarships, and dormitories are provided for all students enrolling in the UST-KOPRI
Campus so that they can concentrate on their research and studies. In addition, students
have opportunities to join training programs at globally renowned colleges and research
institutes and to attend international academic conferences.

INTRODUCTION OF MAJOR

The goals of the Polar Science Major are to gain an understanding of golabl environmental
change in the long term by observing the natural phenomena of the Arctic and Antarctic
and to create future value by developing a variety of resources in the polar regions. Since
the polar regions are the coldest, driest, and windiest areas on the earth, they have become
very interesting subjects of scientific research for various fields such as climate change, earth
science, ocean science, biological evolution, paleoenvironment, glacier research, and
engineering. The polar regions play a very important role in the global environment. The polar
regions are the most sensitive to climate changes and absorb the excess heat of the earth.
Since polar science is a multi—disciplinary convergence science covering all the natural science
and some engineering fields, it can be approached by all undergraduate majors. Students
majoring in Polar Science conduct in—depth research on one of the polar science subjects
(climate sciences, earth-system sciences, life sciences, ocean sciences, paleoenvironment,
etc.). In this major, on-site research on the Araon or at a research station in the Arctic or
Antarctic is essential. Therefore, the major is suitable for adventurous students who are willing
to go out on experiments and cooperate in an extreme environment without being afraid
of new challenges.
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H3g e ZX|TSIHZ | Introduction of Polar Sciences
(Mejor) e 2X|7|SSPH2 | Introduction to Polar Climate Sciences
K|®ISISHHZ | Basic lce Chemistry
:LXlé,i St | Polar Biochemistry
SX|2A3st5t | Polar Environmental Chemistry

=X| SRS | Polar Proteomics

=X MEMESH | Polar Cell Biology

SX|EEMESE | Polar Structural Biology
SXME 25t | Polar Biotechnology
2X|ASSIHZ | Polar Plant Biology

Z

r_o

ZX|YZAEAL | Polar Remote Sensing
SRR DLIER

| Monitoring of Primary Production In Polar Ocean
ax

1=0H7| 22| | High-Latitude lonospheric Physics 1

2X|2X[5HA! | Analysis of Basins in the Polar Areas

1ol|¥Fst E2 | Palaeoceanography from Core Sediments

arlyAnimalEvolution

E
EfQ7 Mdat FI3t | formation and Evolution of Solar System

E|FMEM EZ | Advanced Facies Analysis

Y M=S3Fsto| 0lsl| | Principal of Marine Bioacoustics

SHLO|MESMEfSE | Marine Microbial Ecology

SESETISt oA E2 | Advanced Analysis of Animal Morphology 1
EQ¥A X|7&st | Isotope Geochemistry

ME2St | Bio-Optics

H==9 EXEE Tlst

| Evolution of Depositional Environments in the Polar Areas
LZFWMSHHZ | Introduction to The Space Environment 1
SHUMENSH JHZ | Introduction of Marine Ecology

SHSMEHSH | Behavioral Ecology

SIY-IH7| MASEE | Ocean-Atmosphere Interactions

2 | Advanced Polar Plant Biology

=

=T
1X|SHOFACL+%§.F7HE | Polar Marine Biology

2

| Special Lecture on Climate Change

th7|, RFnste 2|8t Xtz 24 | Data Analysis for Atmospheric
and Space Science

ol

HEMESHEZ | Advanced Behavioral Ecology

0
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CHA| w 2= (Substitute Course)

2X|7|1Z2 k812 | Introduction to Polar Climate Sciences
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Major Course
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Analysis of Basins in the Polar Areas
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Palaeoceanography from Core Sediments
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High—-Latitude lonospheric Physics 1
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Polar Proteomics

2 1=2 3% 3=l S48 = CrRE
ATFZHON Chaf Olstst SRt STS HEE A SHR B

The class delivers basic knowledge on proteomics to understand
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extreme physiology of polar organisms, and the students will be
able to design and perform their researches in proteomic approach
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Polar Cell Biology
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The class delivers basic knowledge on basic cell biology of polar

L=l 1)

organisms to understand extreme physiology of polar organisms,
and the students will be able to design and perform their researches
to define cellular regulation mechanisms of polar organisms.

SX[2EHE
Introduction of Polar Sciences
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Polar Structural Biology
INYBA| 2 HERol TEE=R Ol

E e e
Introduction to Polar Climate Sciences
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Basic lce Chemistry
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To understand basic ice chemical reactions in polar region
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Polar Biotechnology
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Understanding the biotechnological methods for the production of
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useful materials derived from polar organisms
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Polar Biochemistry

A DAY £ & deisty 7159 Ofol

o

IXA23DHE
Polar Plant Biology
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Polar Remote Sensing
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Monitoring of Primary Production In Polar Ocean
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Polar Environmental Chemistry
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Evolution of Depositional Environments in the Polar Areas
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Advanced Analysis of Animal Morphology 1

SR

Introduction of Marine Ecology
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Isotope Geochemistry
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Bio-Optics
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Introduction to The Space Environment 1
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Early Animal Evolution 1
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formation and Evolution of Solar System
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Advanced Facies Analysis
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Marine Microbial Ecology
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There are marine organisms which has various functions live in the
ocean. They change their composition, biomass and diversity
depending on the special habitat environment of the ocean, and
the ecosystem undergoes changes as the environment changes.
This lecture is primarily intended to introduce (1) the basic knowledge
of various marine life inhabiting in marine ecosystems, (2) through
lectures on interactions between these organisms and environmental
factors, (3) to establish the concept of marine ecology to cultivate
basic knowledge of future major deepening processes and basic
knowledge for proper use and preservation of marine environment.

SHQY-07| AENE
Ocean—-Atmosphere Interactions
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The ocean accounts for 70% of the global surface and acts as
the most important source and sink of diverse climate-related
compound. This lecture aims to understand the mechanism of
ocean—atmosphere  exchanges with particular focus on
climate-related trace gases and particles. The lecture will cover
1) the ocean-atmosphere exchange of short-lived trace gases,
2) mechanisms of interfacial exchange, 3) ocean-atmosphere
exchange of the greenhouse gases, 4) ocean-atmosphere exchange
of particles, 5) current and future data collection and synthesis

efforts.
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Behavioral Ecology

UST watahy HSE wany Hy

o
ofor

7|2 HSIEE

Special Lecture on Climate Change
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Behavioral ecology is the study of behavioral interactions between
individuals in an evolutionary context. VWhen a behavior is observed,
researchers ask questions about the proximate and ultimate causes.
In polar regions, the thermal adaptations and behavioral changes
with climate change will be important topics.

Advanced Polar Plant Biology
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This course provides a deepening of the subject in areas of biology
for plants in polar regions and provides a basic knowledge of plant
molecular biology and plant biotechnology.

The course deals with life processes of polar plants: those include,
growth, anatomy and differentiation, metabolism, photosynthesis,
and stress physiology. The course provides also an introduction
to molecular techniques used in plant biotechnology.
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Polar Marine Biology
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This course focus on marine life in the polar region. Being based
on the marine biology which studies diversity, distribution, and
adaptation to the marine environment, it will deal with the unique
characteristics of marine life living in the extreme polar marine
environments. Through this course, a fundamental knowledge of
the characteristics, adaptation mechanism and metabolism of polar
life can be obtained.
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Through examination of past climate change records, the degree
of ongoing climate change by the increase in atmospheric carbon
dioxide can be judged. Moreover, the lecture will convey how the
past climate change played roles in extinction and evolution of
life and how it influenced civilization. Finally, this lecture deals
with future projection of climate change.
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Data Analysis for Atmospheric and Space Science
D212 A0IE 0|&st0 Tf7|, LFIE0M ARBEE B2 &9
A=E AT7=H0| FeotcE FN0= XI5t £X[6hM2 At=0
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Programming languages provide a very effective way to treat a

variety of data used in atmospheric and space sciences according
to different scientific purposes. A numerical analysis can be used
to understand inherent properties of data and to solve several
problems. This class offers introduction to programming language
and numerical methods to process real data.

Advanced Behavioral Ecology

SYEfsle £2 SOl ZISIS MESrY BN SiTsls SH2O|C,
w0t 0| M HSMEHO Ciet M U= S ZuSS He2lot],
= AS YISO TIEX|D Q= SR8t 0l5+52 CHE O -O|C.

Behavioral ecology is the study of behavioral interactions between

individuals in an evolutionary context. In this study subject, we
aim to read the important publications and discuss the recent issues

on behavioral ecology.
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