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1. 300.507A

sl W AIAET (Topics on seawater Analysis and Lab.), 3-1-4
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In this course, the distribution of the chemical elements which is resolved in the sea water will
be deeply understood, and by this procedure whole biogeochemical processes will be examined.
Recent research cases will be introduced to understand and to apply them to deeply understand

the ocean circulation processes and tracing the water mass.

2. 300.509
G878 32X (Advanced Spectroscopic Analysis of Organic Compounds), 3-3-0
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This course is for the graduate students who major in organic chemistry or bioorganic chemistry
and deals with the understanding and the interpretation of the 1-D and 2-D NMR spectra of the

various organic matters.

3. 300.510
A L&73 sHEZF] (Topics in Earth and Environmental Sciences 1), 3-3-0

A7 9 95 B9 Y, 95 U AlPAARe] 1 APHF AR U AP wetugol Ba
AT SF U AT W, AP Ay So st ma L WA BRI Ao wE, e FA wm %
202 AP of UFL ATHAUS AF FYS/] AT L 95 T3 FY Wato] gt oY
=2
=

This course will cover the formation process of the earth and the universe, the structure of the
earth system and universe, trend, methods, results of the research of the long-term and evolving
process of the earth environment in the ways of seminars of professor, relevant specialists,
presentation of the students, and discussion. This course will introduce the various research area

and methods and the fundamentals for the deep and scientific understanding.

4. 300.505A
g8 9351s (Advanced Aquatic Chemistry), 3-3-0

o] 7t 5
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In this course the role of the various materials which is dissolved in the sea water and the
underground water will be examined and understood, and by introducing the recent articles of

the research analysis of the materials and its reaction processes will be discussed.

O ATARIAL TE DI (2542)

1. 3345.777
Al f&H73 st o|u; (Seminar in Earth and Environmental Sciences), 3-3-0

1 =
Ao4-S g33ste] 28s0A FE2 A28
of &sto] 348 A4
7l e Fa =

This course is the one of the mendatory courses every graduate student in SEES has to take
before graduation. The purpose of the course is to introduce current research activities in Earth
and Environmental Sciences. The six research groups in SEES will be in charge of preparing the
seminars and each student has to prepare and present a term paper, acquiring the skill for

scientific presentation.

2. 3345.803
etd=+Ad G (Reading and Research), 3-3-0

e =

O XA A ZIE (2432)

1. 3345.601B
23 X $#3}8r (Environmental Geochemistry), 3-3-0

AFA AREgRIsto] #ofste A|Aetete] 7|2 d2fYt A YHES AUl §Es5| AFALEE olf=
I =229 &g, nZF7IAet 7]

[

This course introduces basic principles and methods of gas geochemistry for environmental
change in the earth system. Especially, emphases is placed on interactions among geosphere,
hydrosphere, atmosphere, biosphere and cryosphere, that compose the earth system.

The main topics include cycling of substances, trace gas and climate change, cryospheric change

and origin of geological materials.

2. M1411.001600

_20_
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We will learn various tectonic settings where volcanoes erupt and physical/chemical properties
of magmas. Also, we will study a variety of volcanic processes as well as volcano monitoring.
There will be discussion aboutinternational/domestic volcanism, field trips, and lab activities.

3. 3345.603
I = U AR LesrW ALY (Stable Isotope Geochemistry and Lab.), 3-2-2

2 o]g&o Qu 9]
AL, sfigollAe] 1(Water Mass)Ql

Principles governing the distributions of stable isotopes in igneous, metamorphic, and sedimentary
environments are addressed. The mass spectrometry and sample preparation techniques used in
the isotopic analysis of the various samples in nature including silicates, sulfides, sulfates, water,
and carbonates are introduced with an emphasis of application of petrology and resource
geology.

4. M1411.001900
E|AALEA (Sedimentary Facies Analysis), 3-3-0

N/ERel BN, Belet 54 ugoR HAYS PRIL olF sINsl HANES Nt
WS S50, BAY 282 o8 HAEWS Arystn AMS Azl Tl wate Wt s
AEL e REED Ak HAY BNL JNoE 3 2xkF AT ofEi U4l HEE chRof Ack o2
o g WS £ she ARPE, ALUAE, 715wet BAYA a0 thsA Eojdict

This course aims at providing advanced skills to describe physical and biochemical properties of
sedimentary record, to interpret their formative processes wusing facies analysis, and to
reconstruct the depositional environments and their changes through geological time by using
analysis of facies associations. The course also covers principles and applications of sequence
stratigraphy which is based on the facies analysis. The controlling factors of the changes in
depositional environments, such as tectonics, sea-level changes, climate changes, and intrinsic

factors of the sedimentary basins will be discussed.
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5. 3345.606
=21 S8 (Stratigraphy and Paleontology), 3-3-0
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This course introduces the basic principles of stratigraphy, procedures in establishing the
stratigraphic units, and their characteristics. Emphasis is given to applying the paleontological
data in solving geological problems. Students gather paleontological information and investigate

vertebrate fossil groups found in the world.

6. 3345.609
2] X|A8t (Hydrogeology), 3-3-0
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Water cycle, occurrence and flow of groundwater, transport of contaminants in subsurface waters
are main topics of this course. The characteristics of porous and fractured medium in terms of
groundwater flow and contaminant transport are studied along with fluid dynamics and stochastic
theory.

7. M1411.001300
A0S LHrH 2 (Methods in Geomicrobiology), 3-3-0

olutE e Al PulgEEtEoolA ol gL Al PEtet U ulPE] chapd Aol e Y uolct.

This lecture introduces microbiological and low-temperature geochemical techniques commonly
used in geomicrobial research. The first half of the lecture covers essential concepts of stable
isotope mass-spectrometry, organic biogeochemistry, redoxgeochemistry, and molecularbiology.

In the later half, we will review major outstanding questions in the field of geomicrobiology, and
learn common approaches to solving these problems.

8.3345.612A
A LA AENA A AR R A 2] oF FGASHProcess and imaging of Earth System Remote Sensing Data),
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The volume of remote sensing (spatial) data has grown significantly in recent years as the
number of satellite use has been rapidly increasing. To efficiently process large volume of
multi-source (multi-sensor) remote sensing data, special data handling and processing techniques
are needed. In this course, students study the background rationale and approaches in

processing and handling the Earth observing remote sensing (spatial) data.

9. 3345.614
A FYy 2|8t (Physics of the Earth's Interior), 3-3-0

r

AFYSE E3] WE U A7t pact BEo ofs) AlpEalets WA AT Wy U ATE FRch
£ olgsto] AT MELCTAS molstil, ofF TARsH A7
apofgiet,

The structure of the earth, especially of the crust and mantle, and the movement of material are
studied using geophysical method. Analyses of seismograms recorded after propagation in the
earth, the structure of the wave velocity, and geodynamical interpretations are conducted.

10. 3345.615
Al R1gHEarthquake Seismology), 3-3-0

AR WA, ARmEL, AREE, ATURTE S AFste] V| RAdS LeEIch B0, AXnH}
o] &, MM}, BHIO] FAu, % tomographys ©|&5to] A4
2 122 JYshe 92 bj&ct A =gt dl SeismotectonicsE 1S

gk,

Funfamental problems of seismology are addressed in this course. Topics discussed include
elasticity, propagation body and surface waves, earth's structure, source mechanism, inversion

of seismic data, tomography, kinematics and dynamics.

11. 3345.620
AAt+xR2 =28 E7} (Advanced Study in Tectonophysics), 3-3-0

AT UWREE] A7E 9al nernecie] AP, 2ugwAg, AAo WY E, A2} WEo
9%, Jeln AAlne] An 4wet A Pxo] 40| fs] gk oo wel AATE gejsle] £A
Aol chah 7o)t

Fundamentals of experimental studies at high pressure and high temperature are introduced to
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understand deformation processes in the interior of the Earth. Topics discussed include
experimental methods at high pressure and high temperature, rheology, ultra-high pressure
metamorphism, crust and mantle flow, and seismic wave propagation and tectonics. Special topics

in tectonophysics can be also discussed.

12. 3345.741
LGSSFE2 WA (Advanced Mineralogy and Lab.), 3-2-2
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Advanced methods of studying minerals are introduced to examine x-ray, clay, spectroscopic, and

industrial mineralogy.

13. 3345.742
ot sFEZH Advanced Topics in Petrology), 3-2-2

Qs @ mex|pafare] chopet AP 1ol sl ZolS shn sESe] BAIRO/APRA BH wxe

We will study and discuss various research topics of petrology and high temperature

geochemistry. Students will give talks based on their research interests.

14. 3345.744
FL&2XASETHTopics in Structural Geology), 3-3-0

ofe] J2|m AT YRolA Lolubn gt A WHel 2RYULS P oA St5stuAt 3
of. ghdo) Way, WA olpa, 38w ojo] BAY AAlTa0] Bef shadich AlTUYRTEE ATE 95
20 AANOR AHGET b DYANW J7ISE A4E Zlolch. Al gty Az e Mol o)

In this course, students will learn about the basic mechanism of rock deformation in the field
and in the deep interior of the Earth. Rock deformation processes, microstructures, and tectonics
in both brittle and ductile field are covered. High pressure experimental facilities for the study of
rock deformation will also be introduced. Topics found in recent journals in Structural Geology,

Tectonics, Science, and Nature are addressed.

15. M1411.002000
1 EAsH d =xsHAdvanced Sedimentology and Stratigraph), 3-3-0

gx20] 7129 HHAES YolUhn oS o A7E WeE olsfstdl e F
Qsith o2 s HRAE, A2-HA E L ERZ SoYA/RIS AR 5 2
Hol RATESE, WAlR, n#, BAN0] P&t ATFAS Mstel, 1 o2 A4 A7 At
et E2g AT
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Deciphering sedimentary records and revealing the controlling factors are important because they
provide information for reconstructing past changes in global environments. This course covers
research themes which use depositional processes, sediment-life interaction, sediment provenance,
and geochemical/isotopic proxies for understanding histories of tectonics, paleogeography,
paleoenvironments, and basin evolution. Principles and latest research results of the themes are
to be discussed in this curse.

16. 3345.746
VA ESHA 0L Seminar in Paleobiology), 3-3-0
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Papers and books in modern Vertebrate Paleontology with various subjects are read and
discussed. Discussed topics include Vertebrate Paleontology, Dinosaurology, Microvertebrate

Paleontology, Vertebrate Ichnology.

17. 3345.747
AFA XA SHE L~ L (Advanced Study in Resource Geology), 3-2-2

AUAEre QMgEel S8% Yol Wit Al Fo ol SR Bl MHERY 1 el 2
emel xS APstt R0 PO AL APty U PRBY, vy, FRHF L 714, o
$ WstSol 1wyl o] ALk B FAAL olfat FAe YA WY wdey, AT L AA 24
of W YAV B 1R ol BHATA OF FYEALL L SALIE WO K§, B
4ol 59 ZAE /AL BGA AEe] Bmel 55718 % gl BAT A7) Usto] AL F83)

In this course, students will learn the geological processes controlling ore deposition, application
of stable and radioactive isotopes, fluid inclusions, and thermodynamics to the study of ore
deposits. Course includes seminars on special topics on the geochemistry of the hydrothermal ore
deposits, major ore deposits in Korea, and application of stable isotope research in the study of

ore deposits.

18. 3345.749
AfA|AsHRecent Advances in Geology), 3-2-2

Age A7 Woldld AT HEHL 9k A8 dY BASS U0, 42e A7 5% L A - HU
AT J17lol chat AHE EAIUTH FO] FAle A 7 4TS vIRS 2 RS AR A7 Holo] mu
oz Xgd 4 It YES Y5 I

Students discuss major issues in modern geology, and are introduced to the new developments in
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geological research done with state-of-the-art instruments. Topics of lectures emphasize the
interdisciplinary aspect of solid earth system science.

19. 3345.750
PR ASEZHTopics in Environmental Geology), 3-3-0

98] Y AW AATAL WS Astatt £Qo] B wstel @B B, off U Wt ofs
TR 92 W) ALUA ol AAFoR MAHAY RN SUT AT AL Chd B, A
sfsba wpgol ojs) Wateln ol SHTh 059 olEu Wt WetHoz BASL o5 4 Yk JlE
2ol hstel BReCh o Lot dd@Ato] AEE ATg uloz oS At B AT & Ax wHe

The course covers diagnosis and prognosis of soil/groundwater environments, characterization of
the fate and transport of contaminants in subsurface environments, and study of remediation

measures.

20. 3345.751A
2 8 X ASETHTopics in Applied Geology), 3-3-0

of oAt Sl AR SEALSY CIYF Hof FoA MY FAd] et A AP RS 4
: 2 2}
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This lecture makes students experience for themselves individual studies and discussions about a
selected specific topic among the various fields of applied geology. Land subsidence, underground
mining and tunneling, slope instabilization, seawater intrusion, geologic disposal of radioactive

wastes, and geologic storage of green house gases are included in such selected specific topics.

21, 3345.752
A A AEISEA N ESFEZHWorkshop in Earth System Observation Science), 3-3-0
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This is a graduate course on advanced techniques in Earth observation science with specific
applications to be chosen by the students. This course emphasizes the practical training of

spatial data processing by each student. Course format is dependent upon size of enrollment.

22, 3345.753A
Alt=2] &7 (Topics in Geophysics), 3-3-0

ch2 FAo) chsto] AR Hle ol2S M EAIIE WHe wject
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Students study basic geophysical theories, data analysis, and inversion techniques, which are
necessary to research on various geophysical problems. They also learn how to apply the
techniques to different subjects arranged in each semester.

23. 3345.754
EIARR] LE2] &7 (Topics in Exploration Geophysics), 3-3-0
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Students will review various geophysical methods for exploring the shallow structure of the Earth.
Students will also examine theories of gravity, geomagnetism, seismology, geoelectricity and
electromagnetism applied to exploration along with methods of data acquisition and processing.
There will be emphasis of applications to environmental problems, geotechnical engineering, and

geological hazards in case studies.

24. 3345.755
A #stsrE7} (Topics in Geochemistry), 3-3-0

This course is designed to examine new and significant developments in the field of geochemistry,
focusing on a specific theme each semester. The format is mainly student
presentations and discussions with supplementary lectures. Topics include application of isotope

systems to geochronology, paleoclimate, and Earth surface processes.
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1. 3345.652
5[] =3}F (Ocean Currents) 3-3-0
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The content of this course is mainly based on core subjects in geophysical fluid dynamics, whose
concerns are fundamental dynamical concepts essential to an understanding of the atmosphere
and ocean. Earth's rotation and vertical stratification characterize the fluid which we deal with
through this course. The course will cover the potential vorticity equation, shallow water
dynamics, planetary and topographic waves, quasi-geostrophic dynamics, effects of friction on a

large scale circulation, and simple theoretical frames for ocean's wind-driven circulation.

2. 3345.653
AMo]l23 BA (Tide Theory and Analysis), 3-3-0
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In this course we will examine tide theories on generation, propagation, and dissipation, and the
dynamics of (external and internal) waves underlying both barotropic and baroclinic tides. We will
also review relevant articles recently published in literatures by analyzing and interpreting the

observational data.

3. 3345.655
E|AS (Sedimentology), 3-3-0
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Sedimentology studies the process of formation, transport and deposition of material,
accumulated in continental and marine environments. The study of sedimentary processes and
products allows us to interpret the dynamics of depositional environments and consequently
controlling factors in a sequence stratigraphic framework.

4. 3345.656
A E A= X 33}st (Geochemistry of Marine Sediments), 3-3-0
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This course will examine the chemical properties, distribution and origin of marine sediments.
Main topics include geochemical properties of different sediment types and environments, early

diagenetic processes of sedimentary deposits, and analyses of geochemistry data.

5. 3345.657
s H=2 (Marine Pollution), 3-3-0

sgede B4 vgdHoR w2 ol g3, ¥ Sol sYBHCl KUYl HRANIA gL Y
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Marine pollution is an wundesirable change in the marine environments chiefly caused by
inordinately high concentrations of hazardous substances and heat. An in-depth study of marine
pollution should become a public concern and attention should be duly paid to newly perceived
threats to marine ecosystems. This course will examine the problems concerning marine pollution

and its hazardous influence on human health.

6. 3345.658A
S Yx A AE St (Marine Benthic Ecology), 3-3-0

SFe] AMTA ST olo] TE HYAAPRL WS R HYAE ofsste Ae BHOR Ay AN
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Advanced understanding of marine benthic environments followed by analysis of benthic
community responses on environmental changes and stresses, topics include habitat
characteristics on the intertidal zones, focusing on the association of benthic community
structure and function to corresponding habitats. General mathematical and statistical tools for
the interpretation of marine benthic responses to environments will be highlighted.

7. 3345.659
sfjoFo] = JEfSE (Marine Microbial Ecology), 3-3-0

shopel 2% =MBo] AMst: wezlol, vlolala 9 WWETO LE YN U FEE, PATE J22
ol2i3t WASC) Wal P o2 AAsH: QS el FTTh SO ol2F APSL 2B AL
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In this course we will discuss bacteria, viruses and protozoa in the pelagic and benthic marine
environments: their distribution, production and activities, community structure, variability and

controlling factors. Students will actively investigate and discuss the ecological characteristics and
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roles of marine microorganisms (e.g.bacteria, heterotrophic nanoflagellates and virsues) in marine

ecosystems. The major objective of this course is to encourage students to develop their own

hypotheses, test them and discuss the results in scientific reports.

8. 3345.660

ZFAAEFSE (Tracer Chemistry), 3-3-0

Q=49 3ot st FAAE &t SR oISt 1 £5F2 olF1 AHh & YoM ==, &
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Applying tracers to understand the ocean phenomena is prevalent in
today. This course will examine the researches which analyze the ocean
the basic components of temperature, salinity, dissolved oxygen and the

various stable and unstable radioisotope. We will also discuss the modern

chemical oceanography
phenomena by applying
nutrient as well as the

application methods.

9. 3345.661
I A ZSIFE R (Advanced Marine Natural Products Chemistry), 3-3-0

o] RHZolAL Alokol} ALAR LS BRow st sjopdARatete] Avre 2A A 2HA] ZA0] il
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This course deals with the marine natural products chemistry and biology. Topic that we will

examine include: sophisticated  bioassays, including immuno-modulating assays and
receptor-based screening: the molecular aspects of biosynthetic pathways of secondary
metabolites; the stereochemistry of marine natural products chemistry.

10. 3345.736

S| ¥R =95t (Marine Geodynamics), 3-3-0
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In order to understand the behavior of Earth crust and mantle to tectonic forces, it is necessary

to determine their material strength. Recent advances (both experimental and theoretical) have
allowed us to place a better constraint on material strength, which is known to vary in nonlinear
fashion as function of strain rate, temperature, pressure etc. In this course, we review these

achievements, including the theories, and their application to geological situations.

11. 3345.761
Aol Y =2]8t (Physical Oceanography of the Coastal processes), 3-3-0
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In this course, students are required to learn the methods of approaching and analyzing the
whole phenomena of the shallow sea area in the point of the physical oceanography. They will
understand the opposing concept of development and preservation, which is directly connected

with various human activities in the inclusive environmental point of view.

12. 3345.762
S| USHE7F (Topics in Theory of Ocean Circulation), 3-3-0

P, A

ol
=

ol &

],

ol
rr

f

o
ol

ggstol sl Orl9 die &89 st of

ol

A AICsto] ol2g )

This lecture is to provide to graduate students an introduction to the theory of geophysical fluid
dynamics. The focus of this lecture is the application of fluid mechanics to the dynamics of
large-scale flows in the oceans and atmosphere.

13. 3345.763
sfJat=E7}F (Topcis in Ocean Waves), 3-3-0

ol A wAsHe 25 ATY] 1§ 5 Fu AZsi), Aun, 2auja So) Wy, A, Ao s ol
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In this course we will do a theoretical study on the formation, propagation, and breaking of
various long and short waves such as wind waves, tsunami, Kelvin wave, and Rossby wave. We

will also practice analyzing and interpreting the data of ocean waves.

14. 3345.766
=AJsiA (Basin Analysis), 3-3-0
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Basin analysis is a practical guide for the study of geologic evolution of ancient and modern
sedimentary basins, using facies and depositional systems analysis, seismic stratigraphy and a
broad range of basin mapping techniques. It includes the analysis of major sedimentary basins in
the Korean peninsula and the adjacent seas.

15. 3345.767
S YR 3}SHEZY (Topics in Marine Geochemistry), 3-3-0
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This course will examine the recent research trends and developments in the study of marine

geochemistry. Topics vary from semester to semester.

16. 3345.769
S FAHEfSFE 7Y (Topics in Marine Ecology), 3-3-0

B 7ol SRS URPEAIAIY 2B|Ate] B3 ANT WG oA D YRS 1A} FEIS
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The aim of this course is to do a detailed study about primary producers and consumers in
marine environments. This course will examine the structure and dynamics of marine

communities and the functional aspects of marine ecosystems.

17. 3345.770

E|IAZ2HI7FEZ) (Topics in Sediment Assessment), 3-3-0
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Advanced understanding of backgrounds and methodologies on sediment assessment towards
ecological stability and ecosystem health, topics include exposure, effect, and ecological
assessment. Through the case studies, we will clarify the theoretical and practical methods of
approach to the objects, items, methods, and criteria for the evaluation. We will finally discuss
the possibilities of applying such practices into our system.

18. 3345.771
A& 74t sfSu]MEE7 (Topics in Earth Environments and Marine Microbes), 3-3-0
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Major topics dealt with are roles of marine microbes in biogeochemical cycles on earth and in
controlling earth environments, survival and biochemical adaptation of the microbes in various
extreme environments on Earth. Further, environmental remediation using the microbes, diseases

and epidemics of marine lifes and marine biotechnology are discussed.

19. 3345.772
MEFSHEZY (Topics in Biological Oceanography), 3-3-0
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This course focuses on the interaction of biological and abiotic processes that govern the ocean.
We will have discussions on ecology, applying foraging theory and analytic formulation of
encounter roles of predator and prey as organizing principles. Discussion topics include the
differences between marine and terrestrial environments which arise primarily from the ways in
which deposit feeders process muds, suspension feeders extract particles, bacteria absorb solutes,
and marine plants gather nutrients and light.

20. 3345.773
srststER2 9 A3 (Advanced Environmental Chemistry and Lab.), 3-1-4
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In this course we will examine the various problems of the earth environment and conduct
experiments to investigate the experimental methods to make practical research on these
problems. Students will acquire modern practical observing methods such as mass analytic tools,
AMS, and air environmental observing system and develop the skills to apply these methods in

their own research.

21. 3345.774A

S| FAIFEZ} (Topics on Marine Drugs), 3-3-0
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This course will cover a comprehensive topic on marine drug discovery and development.
Students will also conduct their own research on a topic of their choice in marine drugs such as
novel drug targets, underlying physiology of human diseases, animal disease models, lead
optimization, ADME-PK, preclinical trials, clinical trials and design and etc. Their research will be
presented in the class. The time limit for the presentation will vary according to the size of
classes. Presentations must be given in English. After each seminar, students will have a

discussion on the ways to improve their presentations.

22. 3345.775
st FSHEZY (Topics in Chemical Oceanography), 3-3-0
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The objective of this course is to understand the process of element circulation and changes in
the earth environment, and the utilization of marine natural products. Topics for intensive

discussion will be assigned each term.

23. 3345.776
sfjaFst Aojut (Seminar in Oceanography), 3-3-0
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In this course students will do research on selected topics and discuss them in class. This course
will acquaint students with new research areas and help them develop skills to make

presentations on their research.
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1. 3345.551
Z 07|48 (Synoptic Meteorology), 3-3-0
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In this course we try to understand the genesis, development, and dissipation of the
mid-latitude cyclones. We deal with the relationship between fronto-genesis and the upper level
jet stream. We will talk about the cyclones and accompanying precipitation processes.

2. 3345.552
JF 271498 (Large Scale Dynamics of Atmosphere), 3-3-0
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The large-scale motions among meteorological phenomena of various scale are mainly studied by
using dynamical analysis. The features of synoptic-scale motion, atmospheric oscillations,
mesoscale circulation and general circulation are discussed. Especially, the atmospheric
instability, the development mechanism of unstable synoptic system and dynamic approach for

large-scale meteorological phenomena are main topics.

3. 3345.553
0]7]4kst (Micrometeorology), 3-3-0
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This class is an upper division elective course for graduate students with atmospheric sciences
majors. It is an introductory course on the earth’s atmospheric boundary layer (ABL), roughly
the lowest Kkilometer of the atmosphere adjacent to the surface. Topics include mean vertical
structure of ABL, turbulence and vertical turbulent fluxes in the ABL, surface energy balance,
mathematical parameterization of ABL used in weather and climate models, mesoscale circulations
driven by ABL processes, and applications to such topics as air pollution dispersion and wind

speed assessment for wind energy.

4. M1411.000800
71 &R 2y 9 A&1 (Numerical Modeling of the Atmosphere and the Practice 1), 3-2-2
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The goal is to obtain a fundemental understanding of the basic numerical techniques used in the
atmospheric dynamic core and the data assimilation system that form the foundation of the
atmospheric general circulation model (GCM) and weather prediction model (NWP). During the
practice, the students will have a chance to practice the class materials with the operational
GCM/NWP or simplified models.

5. M1411.000200
g7ds ¥ FAS (Atmospheric Turbulence and Boundary Layer), 3-3-0
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This course studies the physics of turbulence, which includes the origin of turbulence, methods

of describing turbulence, similarity theories, spectral analysis and energy cascade.

6. 3345.559
tf7]tj<&F (Atmospheric General Circulation), 3-3-0
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This course aims to learn some basic requirements of large-scale atmospheric circulations,
energetic and angular momentum conservation, In particular, effects of radiation-convection
energy and eddies on the maintain of Hadley and Ferrel circulations and processes of energy

generation, conversion, and disspation are explained.

7. 3345.561
A7) (Tropical Meteorology), 3-3-0
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This course focuses on the understanding of characteristics of tropical weather and investigating
tropics-extratropics interaction. The major topics of this course are global and synoptic weather

system, general circulation and disturbances in tropics. The role of convective system,

_36_




atmospheric wave dynamics, tropical cyclone and monsoon related problems will be studied also.

8. 3345.564
gt (Cloud Physics), 3-3-0
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This course aims to understand cloud microphysical processes and basic cloud dynamics.
Contents include Rayleigh-Benard convection, cloud microphysics and precipitation processes,

cumulus dynamics, cumulus parameterizations, and cloud physics associated with severe weather.

9. 3345.565
tj71atsk £7F 1 (Topics in Atmospheric Sciences 1), 3-3-0
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This course focuses on the acquirement of research methodology to study specific topics. Thus,
this course provides various methodology on the current issue of active research fields to
increase research power of students.

10. 3345.566
71 EAISE (Statistical Methods in Meteorology), 3-3-0
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This class teaches the mathematical and statiscal concepts of various statistical analysis tool -
EOF(empirical  orthogonal function), @ CSEOF(cyclostationary = EOF), CEOF(complex EOF),
EEOF(extended EOF), POP(principal orthogonal patterns) analysis, time series analysis, and wavelet
analysis. Computer programs based on the theory of statistical anaysis tools will be used to
analyze geophysical data and interpret the results so that students possess necessary skills for
researches in geosciences. In-class data analysis and physical and statistical inferences will
provide students with the first-hand experience on and skills for geophysical researches.

11. 3345.570
A B 7)AFSE (GIS Meterology), 3-2-2
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The state-of-the art numerical weather forecast models produce the high resolution weather
information data in space and time. The level of the data resolution increases as time flows. The
resolution is different aspect of weather data compared with its credibility. The more high
resolution weather data are required with the improvement of the standard living of our lives,
the evolution of our society toward information and high-technology, and high expectation about
the space science and technology. In order to educate the ways of dealing with weather data,
and its application and distribution, [ will deal with the unique characteristics of the weather

data, the adoption of GIS basics and its techniques for meteorology.

12. 3345.721
tf7]-si ¥ st (Atmosphere-Ocean Dynamics), 3-3-0
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The aim of this course is to understand the atmospheric and oceanic phenomena by the
dynamical approach. We will discuss the characteristics of waves, mainly focusing on the mutual
adjustment between mass and wind fields. We will then examine their effect on the rotation of
the earth. We will also analyze the differences between free motion and forced motion, and make
comparisons between the motions in the mid latitudes and the tropics.

13. 3345.723
7o U EAF (Air Pollution and Dispersion), 3-3-0
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In this course we will study the models and methodologies to infer the dispersion and transport
of wvarious pollutants in the atmosphere based on our understanding of the atmospheric
turbulence and atmospheric boundary layer micrometeorology.

14. M1411.000900
7| aA 2y 9 AE2 (Numerical Modeling of the Atmosphere and the Practice 2), 3-2-2
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The goal is to obtain a fundemental understanding of the basic numerical techniques used in
various physics parameterizations (Planetary Boundary Layer, Convection, Cloud Macrophysics,
Cloud Microphysics, and Aerosols) that form the foundation of the atmospheric general
circulation model (GCM) and weather prediction model (NWP). During the practice, the students
will have a chance to practice the class materials with the operational GCM/NWP or simplified
models.

15. 3345.725
S5 7148 (Mesoscale Meteorology), 3-3-0

Fi2 oy] @42 dusts slEAel dste ojsidich YEatY SEolMe Y Fe, 2 1E ot
72 U7, Age] SEslE 58, ¥M0s SEHE 58 R/t SRS UR U0 33 248 52

The objective of this course is to understand the basic dynamics of mesoscale atmospheric
phenomena. The topics that we will discuss include the following: the integral theorems of
stratified flows; mesoscale wave dynamics: mesoscale convection: topographically forced flows:

thermally forced flows; and convectively forced internal gravity wave drag parameterization.

16. 3345.726
j7]ot+= (Atmospheric Waves), 3-3-0
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7| es B EHA], e ggA 247 A, Rossby wavel] 3
5ol =&

i
(i

she mabsta olsiait Zaue

o o
= =2 T
Aot st wave-mean flow AFsArE

Dall

rO

],

The aim of this course is to understand the dynamics associated with the characteristics of the
large-scale atmospheric waves-particularly the Rossby waves. Main topics of this course include
conservation theorem, Rossby waves, wave-mean flow interaction, instability, meridional
dispersion, critical and turning latitudes, multiple equilibrium, EP flux, and three-dimensional
wave propagation.

17. 3345.729A
z20)7198r (Middle Atmosphere Dynamics), 3-3-0

93U FUU02 olRolA 9t FFUVIY ASAYY T YL ol o =g
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In this course we will study the dynamic phenomena in the middle atmosphere and the dynamics
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which will help our understanding of the phenomena. We will focus on the zonally-averaged
formulations and linear wave theory to represent the inviscid dynamics. The dynamic phenomena
of the middle atmosphere include sudden warming of the stratosphere, quasi-biennial and
semiannual oscillations in the tropical areas, tropical wave phenomenon, transport of minor

gases, and interations of the stratosphere and troposphere.

18. 3345.733
ti7|opst £7F 2 (Topics in Atmospheric Sciences 2), 3-3-0
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The aim of this course is to improve the ability to conduct research. Students will read various
papers on the current issues in atmospheric science and are encouraged to apply the new

methodologies to their own research.

19. 3345.734
t7]stst (Atmospheric Chemistry), 3-3-0

g719) olIAE 8IS 0 BEot Atobm APgE], We A0, 0EF 7 S AN AW, EHoz
o] gloo) 7o) Wate] 71xk ol Ack S8l thRWEY ol SRSl Wahe Al @l ojS-
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Even the smallest concentration of minor gases in the atmosphere can be a direct/indirect cause
of atmospheric phenomena such as acid rain, photochemical smog, and depletion of ozone layer
and can bring about significant climactic changes. In this course we will study the atmosphere as

a chemical environment and focus on the field of aerosol research.

20. 3345.735
o712 A8t (Atmospheric Radiation), 3-3-0

l
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This course is for the application of the principles of radiative transfer to modern problems in
the atmospheric sciences. Portions of this course provide the fundamental theoretical and
mathematical background to problems encountered in radiation physics as applied to planetary
atmosphere. Students will also study the techniques of radiative transfer, particularly
parameterization techniques, that have wide applications in remote sensing, climate modeling, and

diagnostic studies.

21. M1411.000300
7|4 AEALSE (Atmospheric remote sensing), 3-3-0

_40_




2o 7] L A4 J1 U 715 Ra0] BWEL Urlonet /FEA0A gy 9
7154t o] o] izl AFA] ojEA A g

«“ 1 a

| = b
= o A=Al oish deste, dojRl Afr7E & R AUA] Al di7lE2

With recent advent of satellite technology, satellite measurements of atmospheric and surface
parameters became indispensible in weather and climate analysis and studies, and thus satellite
remote sensing can be considered to be important area in atmospheric sciences. In this course,
we focus on understanding the basic interactions between radiation and the atmosphere, and how
weather and climate data can be obtained from satellite remote sensing. Also focused on are
satellite data applications including water and energy budgets, atmospheric physical processes,

data assimilation, and climate analysis.
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