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FLB 4 Course Title BB L 225 SCE ¢ I [Seminar in Environmental Science Development 11]
HERER Subtitle 0
EEH R Instructor B K [Chief of the Division] (RFBEEREEFFFE)
H2H B Other Instructors | All Staffs of the Division[All Staffs of the Division] (K #eEr xR Fpw)
FLB7EAI Course Type RER M A
FAERLERE Year 2024 FMEIES Course Number 055001
HA Semester HF B 518 Number of Credits 4
B EREE Type of Class 3 G U (T | SRENR Year of Eligible Student 1~3
7%)
&P F} /52X Eligible Department/Class BRI I
F>/8J> %' 3—F Numbering Code ENV_ESD 7702
K53 —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
RS RER b GREETHER)
LARJLa—F:LAR)L Level Code, Level 7 Specialized Subjects (advanced) in graduate level (Doctoral Course)

th43¥F3—K - 48 Middle Category Code, Title 7

IND¥EO—K £ Small Category Code, Title 0

B E0—F-EEE Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

P EREIEZEDTE Availability of other NG

faculties

## BRZIF Other Information R P AR B [MEFRE ]

B E=EA Class Method 1 PR EFR B Gof i o &)

F—"J—K Key Words

A S BE

Reading and writing scientific papers

23D H1Z Course Objectives

BREERFICB T 2ENAOBSEIC i, BET D, BIZ, B OO RS B ORI B 4 OSBRI EEZ R KL, &
AU CHRE TR B,

Understanding several issues related to environmental sciences based on newly—published scientific papers. Presentation and
discussion of research.

H|5Z B4E Course Goals
HEEEEFEL,

The same above.

235 Course Schedule
a—2ALHE L LU, FNXOL /NSRRI NV—T OHEBICL > TCEBEINDEITFT IS, thEORFELBHE ., FHaIcS
m, F-, BOLRET D, EEIFEOFEML, a— 2R D,

Participation in seminars organized by the course or sub—course in our Division.

£mEE (FPE-EHE)EDNELS E Homework
K (7 )a—RA8IFT —DHERINED,
Following the suggestion by the course (sub—course) seminar to which you belong.

AAESTM D E# L% Grading System
i ~DEMR(G0%)LFE R (GO LV FEAT 35,

Grading contributions to class discussions (50%) and presentations (50%).

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

X I5E ¥ Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information

1/259




FlE4 Course Title

Dissertation)]

Be 55 2 5 B AF 28 1 [Research in Environmental Science Development 1I (for Doctoral

SEEREE Subtitle 0

EEH R Instructor

B [Chief of the Division] (K*EBEBRBEFHERR)

X4 B Other Instructors

All Staffs of the Division[All Staffs of the Division]CK B Er 55 AL F2B52)

FLB7ERI Course Type BREFEFHE R ELE

BASEEERE Year 2024 K& &S Course Number 055002

HAR Semester HF B 578 Number of Credits 8

BEMRE Type of Class A5 2 G SC(HF | BHREER Year of Eligible Student 1~3
g

W &REF - U5 Eligible Department/Class

BRI R

F>/31) >4 3—F Numbering Code

ENV_ESD 7802

KS¥EI—R 8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

E 105

BRTLR B BRETEE R0

LARJLa—E L ARJL Level Code, Level

7 Specialized Subjects (advanced) in graduate level (Doctoral Course)

th43¥F3—K - 48 Middle Category Code, Title

8

INS¥E3—K -4 Small Category Code, Title

0

EE3—K+E & Language Code, Language
Type

2 Classes are in Japanese and English (bilingual, or language is decided
once the student composition has been finalized).

2 EEED TS Availability of other

faculties

2 RA]

## R I8 Other Information

BRI U B B [(AEFHE ]

BEEMRA X Class Method

1 % ZER B G O 2)

F—"J—K Key Words
[

Doctor’s thesis

2% BH4Z GCourse Objectives

BREFH R DIIERAT O i SRR T D,

Research on environmental sciences and complete Doctor’s thesis.

H|5Z B4E Course Goals
AR SO FER

Complete Doctor’s thesis.

23 5HE Course Schedule

TREHABORED TIC, % HOWET —~< BT 50582179,

Research under the guidance of supervisor(s).

EFEFEE (FE-BEE)FDOANAELSE Homework
1B 7R FE & Uk e s Bk & B,

Need constant research and reading papers related

to the research.

ST BE#LH % Grading System

R WA R IR 12310 5, TR TORRE,

ERAN

AR~ OO AIRDL, 7R3, RS A H Il > TRk

We will make your grade of this course, based on Mid—term presentations and your doctoral thesis, your presentation in the

defense, process in your study during the period of your doctor course.

fh 2 EBIE DS Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information

2/259




FLB 4 Course Title BrbE il 22 5m St | [Seminar in Environmental Science Development 1]
HERER Subtitle 0
EEZE Instructor B I K [Chief of the Division] (KB BB R F205%)
H Y2 8 Other Instructors | All Staffs of the Division[All Staffs of the Division](KF e b £l %)
FLB7EAI Course Type RER M A
FAERLERE Year 2024 FEIES Course Number 045001
HAR Semester WA B {7 Number of Credits 4
B EREE Type of Class 3 G U (TF | SRENR Year of Eligible Student 1~2
7%)
W& F 252X Eligible Department/Class BREFR I
F2/31) 2% 3—FK Numbering Code ENV_ESD 6612
K53 —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
A 5] RER P GREEFHER)
LAJLa—K:LAJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 6

INA¥E3—K -4 Small Category Code, Title 1

= 5883—F S5 Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

P EBIEEDTE Availability of other PN

faculties

## REEIH Other Information BRI SO B [ERL B ]

1BEEM A Class Method 1k i ZER B O iE O 70 )

F—"J—K Key Words

Fa SCHE R

Reading and writing scientific papers

2% BH4Z GCourse Objectives
BRI T2EN ORIy, BET 5, B2, B OB B O 300 H 4 O FEOHERIR ISR KL,
AU CEEETRD D,

Understanding several issues related to environmental sciences based on newly—published scientific papers. Presentation and

=
o
£

discussion of research.

H|5Z B4E Course Goals
FEEELFL,

The same above.

225 Course Schedule
2—2RHEA, BLUL, TNEOVL NSRS N —T DHEICE>TERSWHEIT —ICB L, MF ORREME, Himics
. F=, BObHERT D, EEFIEOFEMIL, 2 — A28 e5,

Participation in seminars organized by the course or sub—course in our Division.

EFEFEE (FE-BEE)FDORANAELSE Homework
KT a—2 eI — DRI,
Following the suggestion by the course (sub—course) seminar to which you belong.

ST BE#LH % Grading System
Fam DO EFER(G0%)RRFE R GO L35,

Grading contributions to class discussions (50%) and presentations (50%).

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{§% Additional Information

3/259




FLB 4 Course Title BrB i s BIATSE 1 [Research in Environmental Science Development 1 (for Master’s Thesis)]
HERER Subtitle 0
EEZE Instructor B I K [Chief of the Division] (KB BB R F205%)
H Y2 8 Other Instructors | All Staffs of the Division[All Staffs of the Division](KZF e b £l %)
FLEEAI Course Type RER AR A
FAERLERE Year 2024 FEIES Course Number 045031
HAR Semester A B {7 Number of Credits 8
B R Type of Class A5 2 G SC(HF | BHEREER Year of Eligible Student 1~2
7%)
W& F 252X Eligible Department/Class BREFR I
F2/31)2 %4 3—FK Numbering Code ENV_ESD 6622
KS¥EI—R 8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
A 5] RER PP GREEFHER)
LAJLa—K:LAJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 6

INA¥E3—K -4 Small Category Code, Title 2

= 5883—F S5 Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

P EBIEEDTE Availability of other PN

faculties

## REEIF Other Information BRb B B [MER B ]

BE=EA Class Method 1 xR R B i o &)

F—"J—K Key Words

&5

Master’s thesis

2% BH4Z GCourse Objectives
BRIERMAICB T A REIT V., B sIE R T2,

Research on environmental sciences and complete Master’s thesis.

H|5Z B4E Course Goals
B ILDTER
Complete Master’s thesis.

B %E1E Course Schedule
BEHEOREOTIZ, & HOMET — <TI0 5821T), BRI EEHEIC DWW T, IS E ITHR T2,
Research under the guidance of supervisor(s). Please contact to your supervisor for specific research plan.

EFEFEE (FE-BEE)FDORANAELSE Homework
B 72 A 9T & SCk I R s R &5,

Need constant research and reading papers related to the research.

ST BE#LH % Grading System

&L EEEMMICKTS, FRBRSTERL, BELHRSUGERICAESL TWAZ LA RIERMOSthE 35, FREA~DEWY
FHAARDL, & LR, E LR RDEZILIILT, ERBESHEOGHIZE SO THHET 5,

You will obtain your grade of this course, if you give your presentation in Mid—term presentations and pass the examination for
master degree (i.e., master thesis and presentation in the defense). We will make your grade in stuff meeting in this division,
based on your master thesis and your presentation in the defense, process in your study during the period of your master
course.

fhEEH BB DS Other Faculty Requirements

TX R+ Z Tl Textbooks

X I5E ¥ Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
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FlE4 Course Title

BB s Fundamental Course in Environmental Science]

S ERER Subtitle [

EEZE Instructor

GARCIA MOLINOS JORGE [GARCIA MOLINOS JORGE] (Atkisiif4et % —)

B # B Other Instructors

All Staffs of the Division[All Staffs of the Division](KZFBeBr 52 AL FB57)

F BFER Course Type R R E

BASELERE Year 2024 ErfEEIF S Course Number 045032
H#AR8 Semester 25734 H {78 Number of Credits 2
BEMEE Type of Class X 3t &R Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code

ENV_ESD 5101

KS¥EI—R 8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

FRERER ™

BRTLR R BRETEE 7R K0

LARJLa—R-UAJL Level Code, Level

5 Specialized Subjects (basics) in graduate level (Master’s Course and
Professional Course), Inter—Graduate School Classes

th43¥E3—K - 48 Middle Category Code, Title

1

IND¥EO—R £ Small Category Code, Title

0

EE3—K+E & Language Code, Language
Type

1 Classes are in English.

P EREIEZED T E Availability of other 1A
faculties
## R I8 Other Information BRI BB E B

BEEMRA X Class Method

1 % % AR H O O )

F—"7—K Key Words
global warming and its countermeasure, sustainable development goals, ecosystems, biodiversity, disaster reduction using
ecosystem, ecological disturbance, remediation, wetland, satoyama, vegetation, ozone depletion, chemical sensor,

environmental monitoring

23D H1Z Course Objectives

The objectives of this course are (i) to learn several basic and introductory issues in the environmental science, (ii) to understand
the current environmental problems including global warming and its countermeasure, glacier melting and water supply, disaster
reduction using ecosystem, ozone depletion, biodiversity, tropical rain forest ecosystems, and so on, and (iii) to learn
technologies and methods to challenge the environmental problems.

Zl|5Z B 4Z Course Goals
The goal of this course is that students can explain a number of keywords related to environmental issues, which is required to
take further advanced courses provided by our graduate school.

$23E1H Course Schedule

*Guidance and Fundamental Environmental Science

+Global environmental issues and sustainability

Biogeography, climate change and sustainable development goals
- Climate change, risks and challenges

+Linkage among ecosystems

*Biodiversity and disaster reduction using ecosystem

*Landscape reconstruction in the Anthropocene

*Freshwater ecosystem management

*Pollution problems with hazardous materials and reduction of the environmental risks
+Solution of marine pollution

+Application of geospatial techniques in environmental monitoring
etc.

£fHFPE (FH - E#E)FORELSE Homework
Preparation: No special preparation is required, but the basic knowledge about environmental issues (at newspaper level) would
be expected.

ST BE#LH % Grading System
full attendance to lectures (mandatory)
attitude towards learning(30%)
reporting(70%)

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

X I5E ¥ Reading List
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S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
This is an inter—graduate school course and a part of JICA Development Studies Program.
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FlE4 Course Title

[E BB B 2 F i FaIntroduction to Global Environmental Management]

S ERER Subtitle

(g 0

EEZE Instructor

ThEF HESC [OKINO Tatsufumi] (K22 IERBR B2 2 HF FE0%)

B # B Other Instructors

ISHIKAWA Mamoru[ISHIKAWA Mamoru]( #t BR B8 5% B} 22 B 22 2 ), RAM AVTAR[RAM
AVTARIHERBR BE R} 22 9EF%), NORO Shin—ichirof]NORO  Shin—ichiro (M Bk B 55 ) 2247 28
Br), S.HAYAKAWA Yuichi[S.HAYAKAWA Yuichil( #1 Bk Bt 85 Bl 2 #F 22 B ), GARCIA
MOLINOS JORGE[GARCIA MOLINOS JORGE], MORIKAWA MasaakilMORIKAWA
Masaaki](MIERBR BE R 222 0%), KATABA Andrew[KATABA Andrew](BkIZE FHF 5257

FLB7ERI Course Type BREFEFHE R ELE
BASEEERE Year 2024 K& &S Course Number 045009
HAR Semester 1% 8 (F % — | B Number of Credits 2
L)
B ERWEE Type of Class Hisis ¥R E R Year of Eligible Student 1~2
&P F} V52X Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_ESD 6301
KS¥EI—R 8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
A 5] RER PP GREEFHER)
LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥E3—K - 48 Middle Category Code, Title 3

INA¥E3—K -4 Small Category Code, Title 0

= 5883—F S5 Language Code, Language 1 Classes are in English.
Type

P EREIEZED T E Availability of other 1A

faculties

## REEIF Other Information BREGAL P R ABARER B
BE=EA Class Method 1 xR R B i o &)

F—"J—K Key Words
SDGs, disaster, resources, energy, inequality, ODA, pollution, sustainability, climate change, community

2% BH4Z GCourse Objectives

In this lecture class, international issues of various environmental problems including Japanese experiences are taken up and
discussed them with students from various countries. The problems are shared with each other and the measurements to protect

the environments are discussed.

H|5Z B4E Course Goals

Students can understand the situation of the international environmental problems and discuss the measurements to protect

these environments.

$23E1H Course Schedule

Introduction of global environmental management: from MDGs to SDGs

History of Environmental Problems in Japan

Waste management in Japan

Overview of natural disaster

Eco-DRR (Ecosystem—based disaster risk reduction)

Nature, society and people on the cold land region

Communities and scientists for natural resource management

Mass movements and erosion control in tectonically—active humid regions

Transboundary natural resource management

Introduction to environmental management in extreme regions: the Arctic

Environmental issues involved in air: NOx and SOx

Environmental issues involved in air: COz and PM2.5

Development assistance for environment management: waste management

Development assistance for environment management: the prevention of water and air pollution
Development assistance in Thailand toward Bio—Circular-Green economy

Environmental heavy metal pollution and its countermeasure in Kabwe, Zambia: KAMPAI Project

EFEFEE (FE-BEE)FDOANAELSE Homework

Students are sometimes required to submit a short report.

AAESTM D E# L% Grading System

Based on class participation(20 %), submitted reports (60 %), presentation and discussion (20 %) in classroom.
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fh = EH BB DS Other Faculty Requirements

TXAbZF)E Textbooks

XI5 E X Reading List

S HEHR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information

AT JICA BAFE R Fpoddfs 7 m /T AT 1T 5 H AR DBIFERER

WA

This is a core class of JICA Development Studies Program (JICA-DSP).
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F EH 4 Course Title BREEVE YL LE R Advanced Course in Environmental Pollution Comparison]
HERER Subtitle 0
EEZE Instructor EH fn3h [TOYODA Kazuhiro] (RFBEHIERBREERL 7RI 5ER%)
HHLUE B Other Instructors
FLB7EAI Course Type RER M A
BASEEERE Year 2024 K& &S Course Number 045006
HAR Semester 25 W (4% — | BAIE Number of Credits 2
L)
B EMHAE Type of Class b &R ER Year of Eligible Student 1~2
&P F} /52X Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_ESD 5201
KH¥EI—R A Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
RG] BRETFF P GREGE 75
LA JLa—K-LARJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—Graduate School Classes

th43¥F3—K - 48 Middle Category Code, Title 2

IND¥EO—K £ Small Category Code, Title 0

= 5883—F S5 Language Code, Language 1 Classes are in English.
Type

I EEEDTE Availability of other 1 #f

faculties

## REEIF Other Information REGAL P AU B
BE=EA Class Method 1 xR AR B ol o &)

F—"J—K Key Words
Geochemical map, geochemistry, mine pollution control, water pollution control, air pollution control, food pollution, health
risk, toxic elements, radioactivity, high—level radioactive waste underground disposal.

2% BH4Z GCourse Objectives

The main participants of this course should be international students who are responsible for protecting environments for the
next generations of industrially developing countries. In this lecture, you will understand the geology, geography and natural
environment of their own countries and learn from both success and failure experiences in Japan and other countries. By doing
so, you can master the skills necessary to successfully apply the knowledge, technology and institutions from industrially
developed countries to your countries. Consequently, we aim to contribute to the sound socio—economic growth and
development of your home countries.

F;Z B & Course Goals

1. To understand the history of development experience and overcoming pollution in Japan, with particular focus on heavy metal
pollution.

2. Learn the basics for estimating environmental impacts and costs during new technology transfer.

3. Understand and consider the natural environment of your country, you can think about whether technology transfer or
development is appropriate or not.

4. It will be possible to estimate the risk of health hazards due to radioactive contamination and food contamination.

235 Course Schedule

1) Orientation, geological structure and chemical composition of igneous rocks, weathering processes and chemical composition
of the ground surface

2) Chemical composition of metal deposits, deep—sea sediments, various chemical composition plots, standard rock samples

3) Estimation of health risks due to heavy metal contamination and food contamination

4) Geochemical behavior of elements in the aquatic environment

5) History of terrestrial and aquatic chemical remediation of the world’s lakes

6) Presentation on the current situation in the participants’ home countries (I)

7) History of air pollution and its countermeasures

8) Appreciation/viewing of “Under the Dome” environmental documentary by Chai Jing

9) Assessing the effects of the contamination of urban areas by radioactivity released into the atmosphere by the Fukushima
nuclear power plant accident

10) History of research on the geological disposal of radioactive waste since the Stripa Project

11) Paleo—climate change and its relationship to human history: Relevance to international treaties and economics.

12) Presentation on the current situation in the participants’ home countries (II)

13) Introduction of examples of environmental pollution research in Africa

EREFE (PE-EE)FODARLSE Homework

9/259




As the lecturer specializes in geochemistry and geo—environmental chemistry, he will not deal with organic pollution such as
pesticides. The lecture will be given on the premise that students have an understanding of inorganic chemistry at the junior
high and high school levels. Students are expected to know at least the names and symbols of the elements in the periodic
table.

Not only attending a lecture, but it is also required to present a survey as homework and actively participate in group discussions
to take the credit.

AAESTM D E# L% Grading System

The attitude at the lecture (50%) and assignment, group discussion and presentation exercise (50%).

P ERBRIE D S 4% Other Faculty Requirements

TXAb-ZF)E Textbooks

X I5E ¥ Reading List

B AR—LR— Websites
e.g., PLoS ONE 18(3): €0283420. https://doi.org/10.1371/journal.pone.0283420

WEEDH—LR— Websites of Laboratory

{#& Additional Information
This is a core class of JICA-University Alliance for Development Studies Partnership Program.
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F1 B4 Course Title HA: BB IR 45wl Advanced Course in Geoecological Resources]

HERER Subtitle 0

EHEHE Instructor FJII #— [S.HAYAKAWA Yuichi] (KZEBE HERBR SERL 2 7ERT)

HHLUE B Other Instructors

FLB7EAI Course Type RER M A

BASEEERE Year 2024 K& &S Course Number 045033

HAR Semester 158 B 518 Number of Credits 2

ZEREE Type of Class Hisis XHERE R Year of Eligible Student 1~2

&R FF} /52X Eligible Department/Class

F2/8J2 %' 3—F Numbering Code ENV_ESD 6311

K5I —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
A 5] RERFP GREEFHER)

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 3

INS¥E3—K -4 Small Category Code, Title 1

‘EEE0—K - E & Language Code, Language 1 Classes are in English.
Type

tFEEHEBEDTAE Availability of other 1]

faculties

## REEIF Other Information REGAL P RS BARERL B
BEEMA Class Method 1 iz 3ERE B Cel o 20)

F—"J—K Key Words
MBI, M, BAMER, VE—Rr TS GIS

earth surface monitoring, landforms, field measurement, remote sensing, GIS

2% BH4Z GCourse Objectives

i ERRZE | T LD E W HERBR BEIE OB ITIE, SESEREEFHIBAM SIS TV D, RO
Bl s i3 B R ELL, IR AR HIERBRBE OB, B F IS O TR ICT 2IGHET, H505 51 TIE >
DD, K TIE, VE—Mer v 7| GIS(HBREHRS AT L) | 3 WICFHIEICBIES 27 7 a—Fh b, RICkERIZR T
HHIFRBREICOWT, REFEDOER ST ECEE LA FEHEEA L. AREREBEROIG - 28 T OV B fiF %
DD, ZORIEITHFETIT,

Various environmental measurement technologies with ground-based, aerial, and satellite platforms have been applied to the
acquisition of geoenvironmental information. Recent developments of such technologies are remarkable to be utilized in a wide
range of situation including global environmental monitoring and daily life. In this lecture, case studies on the field methodologies
and spatial analysis (in 2D or 3D) of earth—surface dynamics in, but not limited to, the terrestrial areas are introduced.
Participants will be able to understand more thoroughly the approaches of acquisition and analysis of natural environmental
information. This class will be provided in English.

Zl|5Z B 4Z Course Goals
Ptk BR B P L2 30 1T D B ARER BE 1B W D BT 0T FIRIC DWW TR AR D 5,

To thoroughly understand the approaches of acquisition and analysis of natural environmental information in terrestrial areas.

$23E1H Course Schedule

. Introduction

. Frontier of environmental sensing

. Principle of sensing technologies

. Remote sensing and GIS

. GNSS for environmental monitoring

. Photogrammetry for environmental measurement

. Laser scanning for environmental measurement

. Geomorphological approach in terrestrial environment 1
. Geomorphological approach in terrestrial environment 2
. Geomorphological approach in terrestrial environment 3
. Geoecological landscape change 1

. Geoecological landscape change 2

13. Geoecological landscape change 3

14. Critical zones in terrestrial regions

15. Final assignment and presentation

© 00 3 O U1 = W DN —

—
—_ O

—_
Do

#REFE (PE-EB)FDODABRLSE Homework

Working assignment after lectures and final report
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RSl E# LA % Grading System
Attendance and class participation: 40%
Working assignments: 30%

Final report: 30%

fh 2 EBIED S Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory
https://sites.google.com/view/yshayakawa/

% Additional Information
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F1H% Course Title KA B 2 B3R [ Advanced Course in Climate Change Impacts]
HERER Subtitle 0
BB Instructor 12j% /8 [SATO Tomonori] CR=ABE - ER BR B2 AL =2 FERE)
HEHE Other Instructors | GARCIA MOLINOS JORGE[GARCIA MOLINOS JORGE]
FLEEAI Course Type BRESRHEBE R MR E
BASELERE Year 2024 Ef[EEIZES Course Number 045010
HARS Semester 2% (Fk % — | BERIE Number of Credits 2
)
BEMRE Type of Class s HEER Year of Eligible Student 1~2
W& F 252X Eligible Department/Class
F>/8J> %' 3—F Numbering Code ENV_ESD 6341
K5I —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
G BRELR P GREGE 70
LARJLa—R:LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 3

IND¥EO—R £ Small Category Code, Title 4

E5Ea—NK - &5 Language Code, Language 1 Classes are in English.
Type

tFEEHEBEDTAE Availability of other 3 FefkfrET]

faculties

## REEI Other Information BRI I B R A
BEEMRA X Class Method 1 kbR B O i o )

F—"J—K Key Words
Climate change; Global warming; Risks, impacts and adaptation; Extreme weather events; Carbon cycle; Ecosystems; Water
resources; Agriculture

23D H1Z Course Objectives
This course provides comprehensive knowledge about climate change and global warming in terms of causes, mechanisms,
impacts to multiple sectors and adaptation strategies.

F;Z B & Course Goals

Students learn the following contents from global and regional perspectives. Students can explain (a)—(d) as below to people
who are not familiar with climate change.

(a) Mechanisms of climate change

(b) Research methods and presentations of the science related with climate change

(c) Multi-sectoral impacts and risks caused by climate change

(d) Adaptation strategies to cope with climate change

$23E1H Course Schedule

This course has two parts. The first part covers the mechanisms of climate change, and the second part covers the impacts of
climate change. In and after the first part, we will have group activities to deepen understanding on the complicated Earth
climate system.

The outline of the course is

1) Intergovernmental Panel on Climate Change (IPCC)
2) Climate system and climate models

3) Detection and attribution of climate change

4) Socioeconomic scenarios and future projections
5-6) group activity and presentation

7) Impacts on freshwater biodiversity and ecosystems
8) Impacts on water resources

9) Impacts on agriculture and food security

10) Extreme weather events

11-15) Student’s presentation sessions

*The first class is for the orientation and demonstration of the course activities. We will make a group at the first class, so the
participation is mandatory.

£fFPE (FH - E#E)FORELSE Homework

Students are required to submit one or two assignment which is supposed to require 3—4 hours for preparation. Additional time
for the preparation of group presentation may be needed.

Individual student must make a final presentation on the topic related to climate change which contains impacts, risks, and
adaptation measures.

ST D BE#ELF % Grading System
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Evaluation will be made by the following principles.

(1) Final and group presentations (50%)

(2) Assignments (25%)

(3) Attitude in the class including the active involvement and discussions(25%)

fh 2 EBIED S Other Faculty Requirements

The attendance of the first class is mandatory because the group member and presentation schedule will be fixed accounting
the number of students and their background. The course will accept students from other graduate schools if the capacity of
the classroom allows.

TX R EF]E Textbooks

#1. Climate Change 2021 — The Physical Science Basis: Working Group | Contribution to the Sixth Assessment Report of the
Intergovernmental Panel on Climate Change /Intergovernmental Panel on Climate Change: Cambridge University Press, 2021
#2. Climate Change 2022 - Impacts, Adaptation and Vulnerability: Working Group II Contribution to the Sixth Assessment
Report of the Intergovernmental Panel on Climate Change,Intergovernmental Panel on Climate Change: Cambridge University
Press, 2022

These publications are available for free via internet at https://www.ipcc.ch/assessment-report/ar6/.

Students are highly encouraged to read these for their pre—study and when preparing presentations.

# &I ERE Reading List

S HER—LR— Websites
http://www.ipcc.ch/

WEZEDHR—LR— Websites of Laboratory
http://wwwoa.ees.hokudai.ac.jp/people/t_sato/index—e.html

% Additional Information
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F EH 4 Course Title H SRBRER R

[Introduction to Natural Environmental Studies]

S ERER Subtitle 0

EEZE Instructor FEI S BH [TSUYUZAKI Shiro] (K=2B2 M ERER B2 R A FERE)

H Y2 8 Other Instructors | NEGISHI  Junjiro[NEGISHI Junjiro]( # £k B& 55 B %= #F 22 B2 ), SATO Tomonori[SATO

Tomonori](MIERER BL R E£0F FEFE)

F BfE7I Course Type BRIERFBEEMELE
BAEERE Year 2024 EsEZI&E-S Course Number 045034
#ARS Semester 25 (Fk &% — | BAGI¥L Number of Credits 2
L)
BEMEE Type of Class e YW RER Year of Eligible Student 1~2

W &RFEF - 25X Eligible Department/Class

F2/31)>%4'3—F Numbering Code

ENV_ESD 6312

K53 —K -8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

FREAER

BRBIRH e (BR BT S HH)

LARJLa—R-UAJL Level Code, Level

6 Specialized Subjects (advanced) in graduate level (Master’s Course and
Professional Course)

th4#3—K+ 4 Middle Category Code, Title

3

INA¥E3—K -4 Small Category Code, Title

1

EE3—K+E & Language Code, Language
Type

2 Classes are in Japanese and English (bilingual, or language is decided
once the student composition has been finalized).

thFEIBIEEDAIE Availability of other )
faculties
## R ZEI8 Other Information BRI BB E B

BEEMRA X Class Method

1 % ZER B G O 2)

F—"J—K Key Words
AERER ., BRER ., R, WEER. TV

ecosystem, environment, climate, material cycling, model

2% BH4Z Course Objectives

HARBRBLZ B0 L O B R & O T BRBE L AR RESR D 3 AL TR DR 95,

To understand the basic concept of the development of ecosystems and environments, including climate.

H|5Z B4E Course Goals

BRELEAERER OO F 2 E B LT VO ENHLEET 2,

Understanding the developmental patterns of environments and ecosystems based on field measurements and modeling.

225 Course Schedule
TAX A P AERER LA

KB s &5k
H G T D= R L — IS
REEE U & el o> 5
i i A & S

A RESRARE D XL EE A
BWE L E G BR
RESAEE) LA RERDINE

A RRE—IRAFE

— WA FEHEETE

IR LS RE RIS
AERERAETT T N DI

Guidance (Terrestrial ecosystem and climate)

Solar radiation and climate

Energy budget at the land surface

Atmospheric boundary layer and regional climate
Land surface processes and climate

Controlling factors of ecosystem structure
Food web and material cycling

Ecosystem response to environmental fluctuations
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Photosynthesis and primary production

Estimation of primary production

Ecosystem responses to global warming

A fundamental concept of modeling on temporal ecosystem changes

EFEFEE (FE-BEE)FDOANAELSE Homework
EREZHDLVTIREFZDO APIREONFIZTEFINEEL TRLZE,

Should know the introduction to ecology and/or climatology before joining the lecture.

ST BE#ELH % Grading System
FREA~DOBINIEFL(20%) & LR —N80%) D &I L > TREMI T2,
You are scored by attitude in the lecture(20%) and report(80%).

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

H# &I ERE Reading List
HERIERR L OFR R/ ALHEE KPR BB BE R 2% AL K2 RS, 2007
TAEDTD OFEREARES: IR B T X, 2017

S WRHR—LR— Websites
http://hosho.ees.hokudai.ac.jp/ " tsuyu/top/lecture/nature_sym.html,
http://hosho.ees.hokudai.ac.jp/ " tsuyu/top/lecture/nature_sym—j.html

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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F B4 Course Title KB BR 3wl Advanced Course in Hydrological Cycle]
HERER Subtitle 0
BB Instructor 12j% /B8 [SATO Tomonori] CR=ABE - ER BR B2 AL A FERE)
HHLUE B Other Instructors
FLB7EAI Course Type BRESREBE R MR E
BASEEERE Year 2024 s E1FE-S Course Number 045007
HAR Semester 1% 8 (F % — | BAIH Number of Credits 2
L)
BEMRE Type of Class b HEEER Year of Eligible Student 1~2
&P F} /52X Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_ESD 5202
KH¥EI—R A Major Category Code, Title ENV_ESD Environmental Science_ Environmental Science Development
RG] BREERF PP (BRELE 70
LA JLa—K-LARJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—-Graduate School Classes

th43¥F3—K - 48 Middle Category Code, Title 2

IND¥EO—K £ Small Category Code, Title 0

‘EEE0—K - E & Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

R EIEEDTE Availability of other Il

faculties

## REEIF Other Information RELAL PR BHEEE B

B ER A Class Method 1w 3ER B G o 4)

F—"J—K Key Words
Hydrological cycle, Meteorology, Climatology, Hydrology, Human activities

2% BH4Z GCourse Objectives

Students learn fundamental issues on hydrological cycle (i.e., water cycle) which involves interdisciplinary sciences relevant to
climatology, meteorology, and hydrology. Water is essential material for the Earth’s natural environment and human life. In the
natural environment the circulation of water is mainly driven by dynamical and thermodynamical processes including phase
change, and it plays a crucial role in energy and material transports at various spatial scales ranging from river basin to global
scale. In this lecture students will learn basic physics that is necessary to explain water cycles. The lecture will also focus on
the interaction between water and terrestrial ecosystem, cryosphere, and human activities.

F:ZE B 48 Course Goals

Students explain physical and chemical characteristics of water, the mechanism of global- to basin—scale water cycle, and the
role of water cycle in the Earth climate. Students acquire basic knowledge and research methods to solve global and regional
issues related to hydrological cycle, such as natural disasters, water resources management, and climate change.

{2 %51 Course Schedule

The course schedule is as followings. The teacher will explain the latest weather events in about ten minutes at the beginning
of each class as a practical learning material of the atmospheric water cycle.
. Hydrological cycle and Earth’s climate

. Characteristics of water, water vapor and sea water

. Atmospheric moisture

. Atmospheric stability

. Cloud microphysics

. Weather systems

. Global hydrological cycle and climate

. Evapotranspiration

. Soil moisture

O© 00 3 O U1 = W DN —

. River runoff

e
— O

. Snow

—_
Do

. Isotope and water cycle

13. meteorological model and climate model
14. Global warming and hydrological cycle
15. Water cycle and human activities

EFEFEE (FE-BEE)FDOANAELSE Homework
Lecture handout will be available on ELMS. Students need to submit assignments in about every two classes and submit a final
report after all scheduled classes are finished.

ST BE#LH % Grading System

Result of the final report and assignments (70%) and the attitude toward the class (30%) will be considered.
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fh = EH BB DS Other Faculty Requirements

TX R Z Tl Textbooks

— R INE I RIS, 2016

JK 3L/ Wilfried Brutsaert #; 42 H R BAGR : 2237 AR

AR TIXEWFFADONEZEI 12D RFED T FANCHB FIZIBE L2\, Bifi I 2@ eH iz R 35,

This course does not require any textbooks. The references will be provided in the lecture handouts for deeper understanding.

FAEIEEEE Reading List
There is no reading list for this course.

B AR—LR— Websites
http://wwwoa.ees.hokudai.ac.jp/people/t_sato/personal/edu/class.html

WEEDH—LR— Websites of Laboratory
http://wwwoa.ees.hokudai.ac.jp/people/t_sato/index—j.html

{§#% Additional Information
If you have questions, please feel free to contact T. Sato (t_sato@ees.hokudai.ac.jp).

18 / 259




F B4 Course Title BRBE I i B 2536 Advanced Course in Environmental Geoinformatics]
HERER Subtitle 0
EHEHE Instructor RAM AVTAR [RAM AVTAR] CK*¥ Bt i ERBR BE LA 70 RT)
HHLUE B Other Instructors
FLB7EAI Course Type RER M A
BASEEERE Year 2024 K& &S Course Number 045011
HAR Semester 1% 8 (F % — | B Number of Credits 2
L)
B EMHAE Type of Class b &R ER Year of Eligible Student 1~2
&P F} /52X Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_ESD 6311
KH¥EI—R A Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
RG] BRETFF P GREGE 75
LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥F3—K - 48 Middle Category Code, Title 3

IND¥EO—K £ Small Category Code, Title 1

= 5883—F S5 Language Code, Language 1 Classes are in English.
Type

I EEEDTE Availability of other 1 #f

faculties

## REEIF Other Information REGAL P AU B
BE=EA Class Method 1 xR AR B ol o &)

F—"J—K Key Words
Geographical Information System (GIS), Remote sensing, Environmental science, land use land cover change, ArcGIS, QGIS

2% BH4Z GCourse Objectives

The course aims to provide a broad understanding of spatial analysis techniques and their use in many aspects of the global
environment from research to management and policymaking. This course is divided into two parts: (1) Principles of Remote
Sensing and (2) Digital Image Processing. The first part of this course is designed to cover the basic principles of Remote
Sensing and Image Interpretation, which cover basics about Remote Sensing Techniques, Electro-Magnetic Radiation (EMR),
interaction with the targets, various satellite systems, different types of remote sensing techniques and further about Digital
Image Processing (DIP), image classification and various applications. The course will introduce various sensors available for
earth observation and use in change detection that could help to understand long—term local and global changes and climate
change issues. Few case studies will be demonstrated to show students the potential of satellite data in land cover mapping,
disaster-related applications, and forest biomass monitoring etc. Practical hands—on experience to process satellite data using
ArcGIS/QGIS and other software is also part of the course.

F;Z B & Course Goals

The aim of the course is to familiarize students with the theoretical background and practical application of Remote Sensing.
The student will learn the importance of spatial data in the global environment. The student will also learn how to process
satellite data to acquire useful information and their interpretation to solve various global environmental problems. They can
also utilize this technique to handle various satellite datasets in creating, producing and analyzing various maps.

{2 %51 Course Schedule

. Principle of Remote Sensing

. Platforms and sensors

. Thermal/Microwave Remote Sensing

. Interaction between EMR and targets

. Elements of Interpretation

. Introduction to digital image processing —1

. Introduction to digital image processing —2

. Applications of Remote Sensing

. GIS and cartography basics—1

. GIS and cartography basics—2

. Hands—on—training on satellite data processing —1
. Hands—on—training on satellite data processing —2
. Hands—on—training on satellite data processing —3
. Hands—on—training on satellite data processing —4
15. Final Assignment/Presentation

O© 00 N O U1 = W DN —

—_
— O

— = =
> W DN

EFEFEE (FE-BEE)FDOANAELSE Homework

Working assignment after every lecture; Final report
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BT D EAE L% Grading System
Attendance and class participation: 30%
Working assignment after every lecture: 30%
Final report: 40%

fh 2 EBIED S Other Faculty Requirements

TX A Z T} Textbooks

FAEIEEEE Reading List

Remote Sensing and Image Interpretation, 7th Edition,” Thomas Lillesand, Ralph W. Kiefer, Jonathan Chipman:Wiley, 2015
Remote Sensing of the Environment: An Earth Resource Perspective (2nd Edition),” John R. Jensen:Pearson, 2006

An Introduction to Geographical Information Systems (4th Edition) 4th Edition,/lan Heywood,? Sarah Cornelius,? Steve
Carver:Pearson, 2012

GIS Fundamentals: A First Text on Geographic Information Systems, 4th edition 4th Edition,/Paul Bolstad : XanEdu Publishing
Inc, 2012

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory
https://ramenvjnu.wixsite.com/mysite

% Additional Information
If you have any difficulty registering for this course or schedule please contact me at: ram@ees.hokudai.ac.jp
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F1H% Course Title K& RS Advanced Course in Water Resources]
F 5 REH Subtitle [ A= BB IR [ Mountain Geoecological Resources]
EEZE Instructor JEE b= [WATANABE Teiji] (KB HhERBREERL AR FEB%)
YR Other Instructors
T BT Course Type RERFHEEMEE
BASEERE Year 2024 s E1FE-S Course Number 045012
HAR Semester 1% 8 (% — | B Number of Credits 2
A)
BEMRE Type of Class % HEEER Year of Eligible Student 1~2
&P F} /52X Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_ESD 6311
KH¥EI—R A Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
RG] BREERF PR (BREGE 70
LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥F3—K - 48 Middle Category Code, Title 3

IND¥EO—K £ Small Category Code, Title 1

= 5883—F S5 Language Code, Language 1 Classes are in English.
Type

I EEEDTE Availability of other Nl

faculties

## REEIF Other Information RELAL PR BHEEE B

B ER A Class Method 1w 3ER B G o 4)

F—"J—K Key Words
Geoecology, Sustainable development, Global warming, Socio—political change, Mountain protected areas, Natural resources
management

2% H4Z GCourse Objectives

The objectives of this course include an understanding of concept of mountain geoecology; understanding of geographical
characteristics of mountain environments from the arctic to equatorial areas including landform, climate, vegetation, and human
activities; understanding of mountain nature conservation and protected area management system in the world; and
understanding environmental issues of the world’ s mountains including sustainable development and ecotourism.

F;Z B & Course Goals
To learn characteristics of natural environments in mountains; to learn interrelationship among landform—geology—vegetation—
human impacts; to learn major environmental issues in the world’s mountains; and to discuss the measures to solve the problems.

{2 %51 Course Schedule

1. Lectures: 15 slots (14:45-18:00, Friday)

(1) Lecture introduction, ’Approach by geoecology’ and definition of mountains

(2) Protected area system: National park and other systems

(3) National park in Japan (1): Trail degradation

(4) National park in Japan (2): Park management

(5) World’ s Protected Areas (1): People—wildlife issues in Tajik National Park and SaryChat—Ertash Reserve
(6) World’ s Protected Areas (2): People—park conflict in Khunjerab National Park

(7) World’ s Protected Areas (3): Kanchenjunga Conservation

(8) Natural resources in mountain areas and climate change and socio—political change: Pamir’ s wolf issue
(9) World Natural Heritage

(10) Mountain ecotourism

(11) Biodiversity and geodiversity/geotourism

(12) The Himalayan Environmental Degradation (THED)

(13) THED (2): Deforestation and tourism in the Himalaya

(14) Group presentations

(15) Guest lecture (a foreign mountain expert will be invited to a special lecture)

2. Group Work (Schedule: to be announced)
Students’ presentation at the end of the course.

£mEE (FPE-EHE)EDNELS E Homework
Self-review of the last meeting, preparation of the next meeting for five—minute quizzes, final report, group discussion, and
preparation for group presentation.

AAESTM D E# L% Grading System

Final report (individual): 40%; oral presentation (group): 20%; participation in discussion and five-minute quizzes in every lecture
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meeting: 40%.

fh 2 EBIED S Other Faculty Requirements

TX A Z T} Textbooks

FAEIEEEE Reading List

Mountain Geography: Physical and Human Dimensions,”Price, M.F., Byers, A.C., Friend, D.A., Kohler, T. and Price, L.W.:
University of California Press, 2013

Mapping Transition in the Pamirs /Kreutzmann, H. and Watanabe, T.:Springer International Publishing, 2016

Mountains, Price, M.F.: Oxford University Press, 2015

WA =, RBHE— huE, 2017

Other books and journal papers: To be advised in lectures.

BEAR—LR— Websites
http://www.teiwatanabe.com

MEZEDHR—LAR— Websites of Laboratory
http://wwwgeo.ees.hokudai.ac.jp/index.php?easiestml_lang=en

{#& Additional Information
Lectures and discussion by English only. Students belonging to Environmental Geography are strongly encouraged to register
Methods of Environmental Analysis I to increase the effectiveness of this lecture course.
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F B4 Course Title Witk BR 5% 53 Advanced Course in Watershed Environmental Science]
HERER Subtitle 0
EEZE Instructor MR 75 8K INEGISHI Junjiro] CK*#Be ERER BEAL #HF5EB%)
HHLUE B Other Instructors
T BT Course Type RS REEMEA
BASEEERE Year 2024 K& &S Course Number 045029
HAR Semester 25 W) (Bk & — | BEGIE Number of Credits 2
L)
B EMHAE Type of Class b &R ER Year of Eligible Student 1~2
&P F} /52X Eligible Department/Class
F273>4'3—F Numbering Code ENV_ESD 6302
KH¥EI—R A Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
RG] BRETFF P GREGE 75
LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥F3—K - 48 Middle Category Code, Title 3

IND¥EO—K £ Small Category Code, Title 0

‘EEE0—K - E & Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

R EIEEDTE Availability of other 1 #f

faculties

## REEIF Other Information REGAL P AU B

BE=EA Class Method 1 xR AR B ol o &)

F—"J—K Key Words
TR, I FEd, B, s B, AR RE R RE . RS T

wetlands, rivers, plants, food—web, watershed management, ecosystem function, conservation and restoration

2% BH4Z GCourse Objectives

IR AR — VT OBk & 7o A TBFHIR7 0t A BER, 2 LT, HiA MRS BRI A 72 SR 72 ER 2 7o R O R A 7
S5 BRIZ, DT 0 s BIL TR PR 5,

1. Fitdso> = B R B B SR O R s L HE

2. WRIREREE - B EE B b Ok 4 7o Tk

3. RALE TR M2 8G

This lecture aims to provide advanced understandings of ecological processes, and practical theories and case—studies that are
useful to the realization of sound integrated watershed management. In particular, the following topics are highlighted: 1.
structure and function of major landscape components of watersheds; 2. various approaches to quantify watershed environment
and landscape structure; 3. theories useful for conservation and restoration of ecosystems.

F;Z B & Course Goals

1 FIRAAR T 5 FE R B R ORI EZ I TE5
2 HERELHE R ERBAL T D1-0DTERT T u—F EiHTED
3 HERBEOMRELE IR EERFRIZHHATED

4 AN RIERE O EEM LA R TED

Able to describe in detail the structure and function of major landscapes within watersheds
. Able to explain major approaches in quantifying the structure and function of watersheds
. Able to explain principles and theories in sound watershed management

. Able to discuss the importance of and issues in integrated watershed management

¥51H Course Schedule
PRI DR S & LR AR
BB A
S 2 R AT
ERER Of S R RE
+Hb L

WE B LUK IESR
FiE LR RE R RE
TIRESR O LA HE
RO B R

10 Bt

11 RBORELRE
12 fAfiivEe B @le

© 0N DU AW NS w N
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13 Wl H O G & 22
14 IN—TF 4 AN ar
15 G

. Fundamental perspectives on watersheds
. Landscape indicators

. Landscape analyses

. Ecosystem structure and function

. Sediment and fluvial geomorphology

. Material and water cycling

. Food-web and ecosystem function

. Structure and functions of riparian zones

O© 00 3 O U1 = W DN —

e
—_ o

Agriculture impacts and countermeasures
. Structure and functions of landscape
. Alteration and conservation of landscape

—_
Do

. Complementarity and landscape management
13. Theories and cases in watershed management
14. Group discussion

15. Summary

EFEFEE (FE-BEE)FDORANAELSE Homework
KR AN O MRS (1—2 &) ONFELfR

prior reading and understanding of peer—review journal papers (1-2 papers) will be needed for each lecture

ST BE#LH % Grading System

B 2564 DB FE A YR OBLE DR A B 95 Gaseh 34
1. S NREE (20%)

2. @A ~DZNN20%)

3. /IR —1R20%)

4. FHERLR—R T LB (40%)

Overall achievement of course objectives will be assessed based on the following:
1. Learning attitude(20%)

2. Participation in discussion(20%)

3. Interim report(s)(20%)

4. Final report/presentation(40%)

fh 2 EBIED S Other Faculty Requirements

TX R EFE Textbooks
EEPIHEELET

will be notified in the lecture

H# &I ERE Reading List
A E L E

will be notified in the lecture

S HEHR—LR— Websites

MEZEDHR—LAR— Websites of Laboratory
http://northland.noor.jp/watershedHP/

{§% Additional Information

24 /259




F1H% Course Title BRI 2SR [Advanced Course in Environmental Conservation]
HERER Subtitle 0
EEZE Instructor #iR S8 [TSUYUZAKI Shiro] (OK 22 B HIERER SR AL 2 F5ER)
HHLUE B Other Instructors
# EFEA Course Type BRETR PR MF R
BASEEERE Year 2024 K& &S Course Number 045002
HAR Semester 25 # (Bk ¥ — | BAGIE Number of Credits 2
A)
BEMRE Type of Class % &R ER Year of Eligible Student 1~2
&P F} /52X Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_ESD 6312
KH¥EI—R A Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
RG] BRESFF B GREGE 75
LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥F3—K - 48 Middle Category Code, Title 3

IND¥EO—K £ Small Category Code, Title 1

‘EEE0—K - E & Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

R EIEEDTE Availability of other 1 #f

faculties

## REEIF Other Information REGAL A RSB B

BE=EA Class Method 1 PR AR B ol o &)

F—"J—K Key Words
ERER, BRET. BEEL, B, e BT

ecosystem, environment, disturbance, succession, conservation, restoration

2% BH4Z GCourse Objectives

BRIBR 2O IR DL - LB R AR T D HANLL, DA — WARIFHIZ DUV TR 32, BEEERRIEIS, 25 -
FIHNZEALT 203, ZDZEMR7R b4 HUB L D HIERBL I Z DWW Tl =, BREE DR BPEIC DWW TE L5, DT, [
MR E EONOERELEITRENL, TICADNAEREROEEERIIOWTE LT 5, Tb, AREFEA
ELTEBRB R B4 REREE ~ DG H ATREPEIZ DV TS,

[ explain the units of plant communities and ecosystems and the scale—dependent environmental factors, because of the basic
concept. Community structures change temporally and spatially with various scales. [ state regional to global scales, and you
consider the importance of hierarchies. Finally, we discuss the possibilities on the application of ecology on environmental
conservation and restoration.

Zl|5Z B 4Z Course Goals
AEReSER L Ul REREE T~ 12512015,

You will acquire skills on environmental conservation and restoration, on the basis of ecology.

$23E1H Course Schedule

5 1 ELZCDICEREER A1)

%2 [ EREEL R AR EIRE

5% 3 BRim-FEAE-ERER

%4 ] PO Y= R —

558 EREROOAR

%6 [\ HELICH D AERRROINE

%1 E EMTRRA

% 8 [B] AHAMEH] SHE R B

B9E EOAYHBE:

%10 [\ AERERRE

%11 | REEE S AR

% 12 [A] R AR OMER R

% 13 [B] FEEEERELIER

% 14 Bl (RAEARRFLERERY

% 15 B £&6

. Introduction to environmental conservation
. Population and the dynamics

. Environment, community, and ecosystem
. Pattern and scale of communities

. The distribution of ecosystems

. Responses of ecosystems on disturbances

D O B~ W DN~
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7. Biological invasion

8. Inter—specific interactions and competition

9. Island biogeography

10. Ecosystem conservation

11. Community diversity

12. Mechanisms on the maintenance of community diversity
13. Community dynamics and succession

14. Conservation ecology and Restoration ecology

15. Summary

EFEFEE (FE-BEE)FDORANAELSE Homework
FREFAPRREONFITESL TRLZE,

Should know the introduction to ecology before joining this lecture.

ST BE#LH % Grading System
B ADOBINHEE (20%) £ LR —N80% D A& IZ L > TREAM 2.

You are scored by your activities in the lecture (20%) and report (80%).

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks
wRPETRT 5,

References are indicated in the lecture

FAEIEEEE Reading List

RELEEB O AR —T22 & OfE A 8%/ BE M1 ALiRE R 2, 2008

Ecology: The Experimental Analysis of Distribution and Abundance,Krebs CJ:Benjamin Cummings, 2008
Plant Ecology. Origins, Processes, Consequences,”Keddy PA:Cambridge University Press, 2017
LHAEDOTODIEREARRT /TR i LXK, 2017

BEPITHEAN TS

The references will be indicated in the lecture

BEAR—LR— Websites
http://hosho.ees.hokudai.ac.jp/ " tsuyu/index—j.html, http://hosho.ees.hokudai.ac.jp/" tsuyu/top/lecture/envcons.html

WEZEDHR—LR— Websites of Laboratory
http://hosho.ees.hokudai.ac.jp/ " tsuyu/index—j.html
http://hosho.ees.hokudai.ac.jp/ " tsuyu/index.html

% Additional Information
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F B4 Course Title FE R BR B 53R Advanced Course in Frozen Ground Environments]
HERER Subtitle 0
BB Instructor )11 5F OSHIKAWA Mamoru] (RZEBE HIERER 55 AL #F 20158)
HHLUE B Other Instructors
FLB7EAI Course Type RER M A
BASEEERE Year 2024 K& &S Course Number 045016
HAR Semester 25 W (4% — | BAIE Number of Credits 2
L)
B EMHAE Type of Class b &R ER Year of Eligible Student 1~2
&P F} /52X Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_ESD 6310
KH¥EI—R A Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
RG] BRETFF P GREGE 75
LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥F3—K - 48 Middle Category Code, Title 3

IND¥EO—K £ Small Category Code, Title 1

E553—F 555 Language Code, Language 0 Classes are in Japanese.
Type

I EEEDTE Availability of other 1 7Af

faculties

## REEIF Other Information REGAL P AU B
BE=EA Class Method 1 xR AR B ol o &)

F—"J—K Key Words
WA AR L, s TR, KT ER . SR PRI BR BE

frozen ground, permafrost, landforms originated from ground freezing, water cycles, environmentology on cold land regions

2% BH4Z GCourse Objectives

AFEFETIL, WL KA RICBE L TARR T 58k ~ 72 B SR PR 58 BLE (MU - R G- /K S0) - FRfiE B & b iz, SEm Bl
BTDN—BHROIERROHY 55 2 %,

This course aims to learn the basic characteristics of the frozen ground, and its related geomorphic and hydro—meteorological
systems. Also we study nature—human symbiotic system of the cold land region in this course.

F;Z B & Course Goals

TR T A TR L D FE I P [ I8 2 33 1T DRI A BRAE -5, L AR AR 10D )5 B KB PE P A B O R RE B LV ENLDIC
IKAF T DU ALK A BRI AR /2 & DR B A 58, S bt Te ZHE g Co AL BAROIFRRICONTE Z S,
Participants will understand frozen ground and permafrost, and their related geomorphic and hydro—meteorological phenomena.
The participants will also consider human—nature sustainable system on the cold land regions.

2 ¥5HE Course Schedule

. FLTEE O S8

. B AR IR R A HOE Al A - kT e A
L RBEEEY B AT

BB AN B RO A

> W N~

. Landscape of cold land region

. Geomorphic, hydrological and vegetation processes related to ground freezing and thawing
. Changing climate and permafrost

4. Symbiosis in nature of the cold land region

w N~

£FEPE (FH - EE)FDORELS E Homework
RIS,

None

FRIESEM ) B2 &5k Grading System
BREA~DOBINEEE(T5%B L O R —F25WM LV EHL 5,

Evaluation will be based on class participation(75%) and short papers(25%).

fh 2 EBIED S Other Faculty Requirements

TX A Z T} Textbooks
BRTICEREEAA 20, 2B KEEBEERI T2,

Handout is given and book information is provided in the class

EE ST ME Reading List
The Periglacial Environment - 3rd ed.—,/Hugh M. French:Wiley, 2007
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S HEHR—LR— Websites

MEZEDHR—LAR— Websites of Laboratory
http://wwwearth.ees.hokudai.ac.jp/ " ishikawa/

{§% Additional Information
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F1 B4 Course Title s A Be 223 Advanced Course in Applied Ecology]
HERER Subtitle 0
EEZE Instructor Jeilfy Bz [SENZAKI Masayuki] (K2 BEHERBRBERL AFZERD)
HHLUE B Other Instructors
FLB7EAI Course Type BREER LR MR E
BASEEERE Year 2024 K& &S Course Number 045040
HAR Semester 25 W (Fk & — | BEGIE Number of Credits 2
L)
B EMHAE Type of Class e &R ER Year of Eligible Student ~
&P F} /52X Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_ESD 6312
KH¥EI—R A Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
RG] BRETFF P GREGE 75
LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥F3—K - 48 Middle Category Code, Title 3

IND¥EO—K £ Small Category Code, Title 1

‘EEE0—K - E & Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

R EIEEDTE Availability of other 1 #f

faculties

## REEIF Other Information REGAL P AU B

BE=EA Class Method 2 R FER B (—EBENE)

F—"J—K Key Words
biodiversity, global environmental change, conservation target, reserve design, ecosystem management, research—
implementation gap, landscape and macro ecology

2% BH4Z GCourse Objectives

This lecture aims to understand the fundamental concept and drivers of biodiversity and methods in practical conservation. In
particular, I will focus on the following topics: 1) features and hierarchical components of biodiversity; 2) spatial-temporal
patterns and drivers in biodiversity; 3) various conservation methods and their targets; 4) examples and outstanding issues in
the latest conservation practices.

F;Z B & Course Goals

By the end of this lecture, you will be able to understand the following:

1) components and features of biodiversity

2) how natural and anthropogenic drivers shape biodiversity at different spatial-temporal scales
3) roles, targets, and features of various conservation methods

4) current situation and issues in practical conservation

$23E1H Course Schedule

Introduction

Components of biodiversity

Values of biodiversity

Community dynamics, biological interactions, and competition
Habitat loss and fragmentation

Habitat degradation and environmental pollution
Invasive species

Theories in population and species conservation
Cases in population and species conservation
. Theories in the conservation of communities

© 0 3 O O W» W DN

—
—_ O

. Cases in the conservation of communities

—_
Do

. Design and management of nature reserves at national/macro scales
13. Ecosystem restoration and the use of Green Infrastructures

14. Issues in practical conservation

15. Summary

EFET (FE-HEEDNBLNE Homework

You need to understand suggested text and journal articles before participating in each lecture.

AAESTM D E# L% Grading System

You are scored by the attitude in the lecture (30%) and report (70%).

fh 2 EBIED S Other Faculty Requirements

29 /259




TXAbZF)E Textbooks
HFEPITFEELEJ, References will be notified in the lecture.

XI5 E X Reading List

S HEHR—LR— Websites

MEZEDHR—LAR— Websites of Laboratory
https://masayukisenzaki.wixsite.com/senzaki

{§% Additional Information
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F EH 4 Course Title BREFMEMT RIS 1 [Methods of Environmental Analysis 1]

HERER Subtitle 0

EHEHE Instructor FJII #— [S.HAYAKAWA Yuichi] (KZEBE HERBR SERL 2 7ERT)

HHLUE B Other Instructors

FLB7EAI Course Type RER M A

BASEEERE Year 2024 K& &S Course Number 045021

HAR Semester 158 B 518 Number of Credits 2

BEMWRE Type of Class HE XHERE R Year of Eligible Student 1~2

&R FF} /52X Eligible Department/Class

F2/8J2 %' 3—F Numbering Code ENV_ESD 5502

K5I —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
A 5] RERFP GREEFHER)

LA JLa—K-LARJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title 5

INS¥E3—K -4 Small Category Code, Title 0

E 5 1—NF- 558 Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

hFEBBIEEDRE Availability of other 1]

faculties

## REEIF Other Information REGAL P RS BARERL B

BEEM AR Class Method 1 xfifi i A B e o )

F—"J—K Key Words

A, GIS (MBEEfEHR AT L), M A2 (R —2), GNSS, Lidar (L —H &), HEZEHI

field observations, geographical information system, uncrewed aerial vehicle/system (UAV/UAS, drone), global navigation
satellite system (GNSS), laser scanning (lidar), topographic mapping

2% BH4Z GCourse Objectives

B AR R 2R AT JE I S B R T — Z DIUER D DI - 5 R ORI N TED IR DL, EIT, IEFEDOEAT I LY
FIRORIEMER B Eo7- 3 WorFHUEAT, T7eh 6 M AMZZH (UAS/Rr—2) | SIM ZREAT LA B ERl&, L — &
(LIDAR) | RERJINL 2 AT I (GNSS/GPS) LNV T FED BfEAF O, FANRIZRIF JER0PE 207 S TIE N T 7o D DAF L
E2RHT L,

This practical course intends to familiarize students with collection, analysis, and presentation of various data sets necessary
for research of physical geography. In particular, this course aims to provide students with the fundamentals of 3D measurement
techniques that have become more convenient and familiar thanks to recent technological innovations, such as unmanned aerial
systems (UAS/drones), structure-from—motion multi-view stereo (StM—-MVS) photogrammetry, laser scanning (LIDAR), and
global positioning systems (GNSS/GPS), and to provide students with the skills to apply these techniques in academic research
and industrial applications.

F;Z B & Course Goals

eI ER BEPE 2 3517 5 B ARBRBEE MO TS - 54T FIEIZ W TR EA B L TEMZERD, A GHBERTHEN T80
T, FHAF IV TIE, HIBRPIZBE T 27 & 2 1 XE L - L3R SO RIS B & Rl T — X DIEED S | ALER -k R DR
W CEDINT DT | RO FMEZTRMFE L7 1T AR O OHITE - fi £ 55 | HIZRBRERE O TS - AT 7 1E% 7
O, FFFEICIE & BN p2 b2 B4, SIS T, AREE, BHE I, PR FTE SO -7 S EEim A H
BlEHIRL DD, Bl To 3 oLt TFIEE 2RIl . FEBRTEA T 5 LRICOWT, EERAEL CHERETRD S,

To deepen understanding of the acquisition and analysis of natural environmental information in terrestrial areas through
practical studies, and to become able to perform one’s own research on geographical studies. The goal of this course is to
provide students with the skills to apply these methods to academic research and industrial applications.

$23E1H Course Schedule

JEFL BN BN TOWE | B A~OBHRE LR —MERZ TE, B 1L, ERATITOLO L BN CRIREIZER 4260
EMBIRNET M, MOV TEREEDOHIFINZE S TUIERN TOMEBIZE T LR DA REMERH D, EN - B Ik T
DEB L, AT DBDOBMDONAT VYR BERE T E,

The course will consist of lectures, indoor and outdoor exercises, problem solving, and report writing. The exercises will be
conducted both indoors and outdoors for a short period of time, which may be changed to indoor exercises depending on weather
conditions and other constraints. Both indoor and outdoor sessions will be a hybrid style, i.e., either onsite or online
participation.

1. GNSS positioning

2. UAS (field practice)

3. SIM—MVS photogrammetry
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4. Lidar point cloud

EFEFEE (FE-BEE)FDORANAELSE Homework
BV AN RENT-NEOE B A HESE,

Review of the content posted on the course website is recommended.

ST BE#LH % Grading System

() FHE ~OBMB L OE EI O ER M (G FF 70%)

(2) AL AR —1 (30%)

(1) Attendance in exercises and submission of assignments for each session (total 70%)
(2) Final assignment report (30%)

fh = EH BB DS Other Faculty Requirements

TX R+ Z Tl Textbooks

% &I ERE Reading List

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory
https://sites.google.com/view/yshayakawa/
http://wwwgeo.ees.hokudai.ac.jp/index.php

% Additional Information

A CORB BN BE R I ABEL2VET (R — I E S EF TOR®E AR @ AL RS 58 500 [
), Fio, TR ST 25681, T —O%A i A TH& B TEERBRFEIZLTMAL T LI BV L

EX

The cost of participating in outdoor exercises is required to the participants (transportation to the drone practice site: about
500 yen one way from Hokudai by public transportation). Participants who wish to join the outdoor field exercises in person are

required to have their own accident insurance in case of emergency.
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F1 B4 Course Title Br B fEAT 151808 1T [Methods of Environmental Analysis 11]
HERER Subtitle 0
EEZE Instructor = [WATANABE Teiji] (K5 FEHIERER R A FEBR)
HHLUE B Other Instructors
FLB7EAI Course Type RER M A
BASEEERE Year 2024 s E1FE-S Course Number 045022
HAR Semester 1% 8 (2% — | B Number of Credits 2
L)
B EMHAE Type of Class T HEEER Year of Eligible Student 1~2
&P F} /52X Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_ESD 5501
KH¥EI—R A Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
RG] BREERF PR (BREGE 70
LA JLa—K-LARJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—-Graduate School Classes

th43¥F3—K - 48 Middle Category Code, Title 5

IND¥EO—K £ Small Category Code, Title 0

= 5883—F S5 Language Code, Language 1 Classes are in English.
Type

I EEEDTE Availability of other Nl

faculties

## REEIF Other Information RELAL PR BHEEE B

B ER A Class Method 1w 3ER B G o 4)

F—"J—K Key Words
Fundamentals of geographical research (searching references, preparing PPT, preparing résumé, report and thesis), group
discussion

232D H4Z Course Objectives

This practical course intends to familiarize students with a series of tasks from reference collection to preparation of
presentations necessary for geographical Master’s thesis research; and to provide students to experience in research
communication and discussion in a group.

F:ZE B 48 Course Goals

The goals of this practical course are to be able to (1) search necessary references, adequately cite references and
published/online materials and prepare résumé, report and thesis; (2) make scientific communication and discussion among
group members and prepare PPT files for presentations in a group; and (3) explain the major environmental issues in world’s
mountains regions.

$23E1H Course Schedule

The course consists of basic lectures and practical classroom/online work It also involves individual work and group
work/presentations. All individual and group work will be done by using the designated textbook, Mountains: A Very Short
Introduction’ in English.

£mEE (FPE-EHE)EDNELS E Homework

Assignments and reports on Chapter 1 to Chapter 7 of "Mountains: A Very Short Introduction’ including the question 'what is
a mountain?’; and group discussion and preparation for group presentations. Requested to purchase the designated textbook
(either paper—based book or E-book, and either English version or Japanese version).

ST BE#LH % Grading System

By attendance and assignments (in total 50%), and (2) contribution to group discussion and presentations (50%).

fh = EH BB DS Other Faculty Requirements

TRk #F 3 Textbooks
Mountains: A Very Short Introduction,”Price, M.F.: Oxford University Press, 2015
LR/ PE0 s — - LBpfE— 3%, 2017

X I5E ¥ Reading List

S HEHR—LR— Websites

MEZEDHR—LAR— Websites of Laboratory
http://wwwgeo.ees.hokudai.ac.jp/index.php?easiestml_lang=ja

{#& Additional Information

Generally held in the third class on Fridays, but some of them are also held on Saturdays. Students belonging to Environmental
Geography are strongly encouraged to register for "’Advanced Course in Water Resources (Course Number: 045012) to increase
the effectiveness of this practical course.
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FlE4 Course Title

L B BE R 5 328 [Field and Laboratory Work in Mountain Environments]

S ERER Subtitle [

EEZE Instructor

A1l 5F [ISHIKAWA Mamoru] (KRB HIERERBE R} A 0F FEB%)

B # B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 K& &S Course Number 045035
HAR Semester TR E B 518 Number of Credits 4
ZEREE Type of Class e XHERE R Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_ESD 6512

K5I —K -8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

FREAER

BRI e (BR BT S HH)

LARJLa—R-UAJL Level Code, Level

6 Specialized Subjects (advanced) in graduate level (Master’s Course and
Professional Course)

th4#3—K+ 4 Middle Category Code, Title

5

INS¥E3—K -4 Small Category Code, Title

1

EE3—K+E & Language Code, Language
Type

2 Classes are in Japanese and English (bilingual, or language is decided
once the student composition has been finalized).

thFEBIEEDAIE Availability of other )
faculties
## R ZEIH Other Information BRI BB R B

BEEMRAX Class Method

1 %F i 52 64 H O i oo 7))

F—"—K Key Words
Cold land region environments, High mountain, frozen ground, permafrost, geomorphic processes, water cycle, alpine zone

23 B4E Course Objectives

Daisetsu Mts and/or other mountains of Hokkaido: Attend field trip on the area underlain by permafrost, and learn geomorphic
processes, vegetation dynamics, water cycle and anthropogenetic impacts of this area. Learn the methodology of field
observation and data analysis for the high mountain and cold land regions.

F;Z B & Course Goals
1) To understand mountain natural environments and their relation with human dimension.
2) To equip students with the basic skills of necessary data and information collection and field observations on roles.

{2 %5 Course Schedule
Mountains of Hokkaido: The students practice field survey in the alpine region of the mountains of Hokkaido for three days.
Before this, lecturer provide courses on the nature of this mountains and basic mountaineering skills.

#REFE (PE-EB)FDODABRLSE Homework

See Course Schedule

AAESTM D E# L% Grading System

By oral presentation and reports

fh 2 EBIED S Other Faculty Requirements

TX R #FEE Textbooks

X I5E ¥ Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{#& Additional Information

Students need to prepare personal equipments for walking the outdoors. Students should buy insurance. Physical strength is
required to walk the mountainous region.

Field survey will be during summer. There is also possibility to limit the number of students. I will instruct the contents, schedule
and evaluation for this course at the end of April.
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F EH 4 Course Title WA BREREE

A5 F£ B [Field Work in Integrated Observation]

S ERER Subtitle 0

EEZE Instructor

FEy SHEA [TSUYUZAKI Shiro] (OKZ e i ERER BE L A 72 05¢)

B # B Other Instructors

NEGISHI  Junjiro[NEGISHI Junjiro]( #f1 Bk B8 5% Bl % #F 9C B ), SATO Tomonori[SATO
Tomonori](MIERER B B FAF ZE65E), SENZAKI Masayuki[SENZAKI Masayuki](HIERER SR F-AfF

¥p)
# EFEA Course Type BRETR AR MF
FAERLERE Year 2024 K EIBIES Course Number 045026
HA Semester 1528 B 518 Number of Credits 2
ZERWEE Type of Class e X E R Year of Eligible Student 1~2

W &RFEF - 25X Eligible Department/Class

F2/31)>%4'3—F Numbering Code

ENV_ESD 5502

K53 —K -8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

FREAER

BRBIRH e (BR BT S HH)

LARJLa—R-UAJL Level Code, Level

5 Specialized Subjects (basics) in graduate level (Master’s Course and
Professional Course), Inter—Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title

5

INA¥E3—K -4 Small Category Code, Title

0

EE3—K+E & Language Code, Language
Type

2 Classes are in Japanese and English (bilingual, or language is decided
once the student composition has been finalized).

thFEIBIEEDAIE Availability of other )
faculties
## R ZEI8 Other Information BRI BB E B

BEEMRA X Class Method

1 % ZER B G O 2)

F—"J—F Key Words
[EE . AR, B, <5

Identification, plant species, animal species, climate

2% BH4Z Course Objectives

A — 1 COBRER FIETE, ERERIHAE, [RGB FiEE 25

To learn the identification of major plant and animal species, and techniques on ecological and meteorological researches with

regional scale.

Zl|5Z B 4Z Course Goals

A RERAAL IS 2 [F)E 1 - AR O FEA U2 B 32,

To understand the principles of identification and methods on ecosystem researches.

235 Course Schedule
1) AbEE pE Y D[R E
a) FEM O EEQ00 FELL FA2R 2 5)

b) B ROFEIELFIED 72<Eb B L ~L OE Z BLE)

c) SHH - FLEHOBIS

2) IKAERBBIOBRBEOY TV 7 HEERE

3) FERERY o AR R OB FEZ B

1) Identification of plants and animals in Hokkaido

a) plant identification (more than 100 species)

b) insect sampling and identification (understanding keys of orders)

¢) observations of birds and mammals

2) Sampling methods and identification of aquatic insects and fishes

3) Obtaining observation techniques on meteorological elements on terrestrial systems

EFEFEE (FE-BEE)FDORANAELSE Homework
53 SR B 55 D FERER 72 R W IR BRAR L T 2L,

Understanding how to use books for species identification, etc.

ST BE#LH % Grading System
FE DB MAEFE(20%) &5 A I THRBRBOMIZ LV FHII T 5,
To be evaluated by your attitude during the field training(20%) and examinations conducted on the last day(80%).

fh 2 EBIED S Other Faculty Requirements

TXAbZF}E Textbooks
AL AR L OEE FIHE R T2

Indicating the references at the guidance and/or in the field training

H# &I ERE Reading List
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B RHR—LR— Websites
http://hosho.ees.hokudai.ac.jp/ " tsuyu/top/lecture/taxfield.html,
http://hosho.ees.hokudai.ac.jp/ " tsuyu/top/lecture/taxfield—j.html

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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FlB4 Course Title
Geography]

A B B P

8 2 15 32 ¥ [Field and Laboratory Work in Integrated Environmental

SEZEFAHE Subtitle 0

E{E# 8 Instructor

P B [WATANABE Teiji] (KFFe I ERER BE R 2R 2208

$B 4% B Other Instructors

S.HAYAKAWA Yuichi[S.HAYAKAWA Yuichi](MiERER iR} FHF700E)

F1 B#ERI Course Type BRIER R EMELE

BAEEEE Year 2024 EsEZI&E-S Course Number 045036
HAR Semester 15244 B {51 # Number of Credits 4
BEMEE Type of Class ESE X ELENR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_ESD 5502

K52 —K -2 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

e

BRTLRL B BRETEE R0

LARJ)ILa—FK L AR)JL Level Code, Level

5 Specialized Subjects (basics) in graduate level (Master’s Course and
Professional Course), Inter—Graduate School Classes

th 43—k -4 Middle Category Code, Title

5

IN3¥EO—K & Small Category Code, Title

0

& 5E0—NF - 53iE Language Code, Language
Type

2 Classes are in Japanese and English (bilingual, or language is decided
once the student composition has been finalized).

2P ERBIEE D AIE Availability of other )
faculties
18 R E 1§ Other Information BB SR B R B

B ERMEA Class Method

1 e 2ER H O o 7))

F—J—F Key Words
Topographic measurement and mapping, Data analysis, Social survey, Environmental geography

23D BH4E Course Objectives
This practical course introduces an understanding of basic field methodology and techniques in environmental-geography
oriented disciplines, which are required to conduct Master’s thesis research.

Fl|3%E H4Z Course Goals

The goals are to equip students with the basic field observation skills; measurement by a total station and other equipment
including UAV and handheld GPS device; understanding of social survey methods; and analysis of the measurement data sets
by PC.

{8 % 5HE Course Schedule
This course consists of (1) basic lectures on landscape observation and description, map interpretation, and topographic
survey before the intensive field trip: (2) 3-day field trip focuses on slope and basin landforms, a variety of volcanic landforms,
methods of materializing memories of volcanic disasters, and societal involvement of UNESCO’s Toya Caldera and Usu
Volcano Global Geopark for sustainability, for which students use various kinds of equipment, UAV (drone), GNSS, laser
scanning, and total station.

#HFE (FPE-EE)FORNBLSE Homework

Pre— and post—laboratory works are required.

FAEET D B2 LF % Grading System
By fieldwork attendance (50%) and reports (50%).

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

%52 BE Reading List

SBAR—LAR— Websites

B D HR—LR— Websites of Laboratory
http://wwwgeo.ees.hokudai.ac.jp/index.php?easiestml_lang=ja

{i§% Additional Information
Accommodations and insurance are at the students’ own expense. Students are requested to prepare a field notebook,
topography maps, and other essential materials. To be scheduled on around May 13 and 15, 2024 (Subject to change).
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F EH 4 Course Title BRBE I I 48 Introduction to Environmental Adaptation]

BN

S ERER Subtitle

L

EEZE Instructor B E—EF [NORO Shin—ichiro] (K522 HiERER B Bl A IF FERE)

HUHE Other Instructors | OKINO TatsufumilOKINO Tatsufumil(MiEREREBERL 20 280%), TOYODA Kazuhiro[TOYODA
Kazuhiro] (I BRERBIFL 281 7E), SAITOH Yuki[SAITOH Yukil(MiEREREZF 224 52

FLB7ERI Course Type BREFRFHERMELE
BASEEERE Year 2024 K& &S Course Number 045005
HAR Semester 1% 8 (F % — | B Number of Credits 2
L)
ZERWEE Type of Class Hisis X E R Year of Eligible Student 1~2
&P F} /52X Eligible Department/Class
F2/31)>%4'3—F Numbering Code ENV_ESD 5200
K53 —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
A 5] RER P GREEFHER)
LA JLa—K-LARJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title 2

INA¥E3—K -4 Small Category Code, Title 0

= 5883—F S5 Language Code, Language 0 Classes are in Japanese.
Type

thFEBBIEEDRE Availability of other 1wl

faculties

## REEIF Other Information BREGAL P RSB R B
BE=EA Class Method 1 iR R B i o &)

F—"J—K Key Words
Environmental adaptation science, Environment and materials, Heavy metals, Risk assessment of chemicals, Nano—technology
for environmental adaptation

2% BH4Z Course Objectives

In order to preserve our environments sustainably, it is necessary to consider a variety of the methods for environmental
adaptation as well as the reduction of the load to environments. In this introductory course, we overview the circulation and
impacts of materials, and also learn the risk assessment and management of chemicals and the basic technologies for the
environmental adaptation.

F;Z B & Course Goals
The goals of this course are to understand the circulation and impacts of materials in environments and assessment and
management of chemicals and also to understand the basic nanotechnologies for environmental adaptation.

{2 %51 Course Schedule

1) Porous materials and environmental science

2) Environmental issues involved in air (1)

3) Environmental issues involved in air (2)

4) An introduction to aquatic environmental geochemistry

5) History of air pollution and its control

6) Airborne radioactive contamination in metropolitan areas from the Fukushima nuclear accident and the risk assessment
7) Underground final disposal of high—level radioactive waste from nuclear power plants
8) Risk assessment for chemicals (1)

9) Risk assessment for chemicals (2)

10) Food safety risk assessment

11) Student presentation of risk assessment (1)

12) Student presentation of risk assessment (2)

13) Development of chemical reactions for sustainable environment (1)

14) Development of chemical reactions for sustainable environment (2)

15) Examination

#REFE (PE-EB)FDODABRLSE Homework

Studying for an examination at home.

ST BE#LH % Grading System

The attitude in the class’s activities(15%) and examination(85%) are evaluated.

fh 2 EBIED S Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List
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BRELEEOR LB AERBEBREA 7 AR RS,

2007

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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FLB 4 Course Title Br i 4 amlAdvanced Course in Environmental Adaptation]

S ERER Subtitle (RFER) 0

EE# B Instructor LIU TONG [LIU TONG] (KB ERER R B A 5EB%)

HUBE Other Instructors | OKINO TatsufumilOKINO Tatsufumi](HERBR B Rl 2 7E0E), TOYODA Kazuhiro[TOYODA
Kazuhiro](HLER BR BE B2 586%), YAMADA KojilYAMADA Koji](#i £k B 52 B} #AfF 98 i),
NORO Shin—ichiro[NORO Shin-ichiro](MIEKBERIE R #HFFEPE), Xin Zheng[Xin Zheng](HIEKER

BB SERE)
FLBEAI Course Type BREEF AR R E
FAERLERE Year 2024 EEIES Course Number 045014
HARS Semester 271 (& 5% — | BAGI¥ Number of Credits 2
L)
B EREE Type of Class it TR E R Year of Eligible Student 1~2
¥ &2F 252X Eligible Department/Class
F>/8J2 %' 3—F Numbering Code ENV_ESD 6321
K53 —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
RS BB BREE F 50
LR JLa—FK:-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 3

INS¥E3—K -4 Small Category Code, Title 2

B E0—F-EEE Language Code, Language 1 Classes are in English.
Type

tFEEHEBEDTAE Availability of other 1]

faculties

## BRZE I8 Other Information BRETAL PR B R B
BEEMA Class Method 1 iz ERE B Cel o 20)

F—"J—K Key Words
Environmental remediation; Porous materials; Membranes; Risk assessment; Management for chemicals; Monitored natural
attenuation, Statistical analysis

2% BH4Z GCourse Objectives

To learn the relationship between chemicals and a living body, the effects of chemicals on a living body and the protection
mechanism against chemicals, and also the regulation and management methods for chemicals as well as the fundamental matters
on environmental adaptation and remediation in order to reduce environmental impact.

F;Z B & Course Goals
To understand the relationship between chemicals and a living body, the regulation and management methods for chemicals and
the fundamental matters on environmental adaptation and remediation in order to reduce environmental impact.

$23E1H Course Schedule

1.Guidance and Ecological risk assessment (1)

2.Ecological risk assessment (2)

3.Ecological risk assessment (3)

4.Ecological risk assessment (4)

5.Environmental adaptation of marine ecological system (1)

6.Environmental adaptation of marine ecological system (2)

7.Energy saving in Japan

8.New fabrication technologies of energies and raw materials toward environmental load reduction

9.Recent advances in membrane—based separation technologies toward environmental sustainability: Membranes for water
treatment

10.Recent advances in membrane—based separation technologies toward environmental sustainability: Membranes for gas
separation

11.Fundamental statistical analysis for the environment (1)

12.Fundamental statistical analysis for the environment (2)

13.Structure and properties of biomolecules and their applications: Nucleic acids and their applications

14.Structure and properties of biomolecules and their applications: Proteins and their applications

15.Structure and properties of biomolecules and their applications: Lipids, Carbohydrates, and their applications

#REFE (PE-EB)FDODABRLSE Homework

Review of each lecture is essential. In addition, it would take time to prepare each report to be submitted in the classes.

RS BE#LH % Grading System

Class attendance/contribution, 20%; essay/report, 60%, late submission penalty, —10% per day; presentation and discussion,
20%.

Academic Integrity: No plagiarism, proper citation and format.

40 / 259




fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

XI5 E X Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

Okino lab: https://www.ees.hokudai.ac.]jp/ems/stuff/okino/index.htm

Noro Lab:https://www.ees.hokudai.ac.jp/ems/stuff/noro/index.html

Toyoda Lab:https://www.ees.hokudai.ac.]jp/ems/stuff/toyoda/SeiglLab_en/Welcome.html
Yamada Lab:https://www.ees.hokudai.ac.jp/ems/stuff/yamada/

Liu Lab:https://liutonglab.com/

% Additional Information
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F1H% Course Title BBt B4 im Advanced Course in Environmental Metrology]

S ERER Subtitle [

EE# B Instructor &M Fngk [TOYODA Kazuhiro] (K252 ERER B2 B 2 A FERE)

H Y2 8 Other Instructors | OKINO TatsufumilOKINO Tatsufumi] (MIERER 5% R} 20 5285%), JIN Kazuol[JIN Kazuol(Gt Ak
TESEAEAERFSERT), NORO Shin—ichiro[]NORO Shin—ichiro](MiERBREE Rl F R 52 7)

FLB7ERI Course Type BREFRFHERMELE
BASEEERE Year 2024 K& &S Course Number 045015
HAR Semester 1% 8 (24— | BAfI# Number of Credits 2
L)
ZERWEE Type of Class Hisis X E R Year of Eligible Student 1~2
&P F} /52X Eligible Department/Class
F2/31)>%4'3—F Numbering Code ENV_ESD 6320
K53 —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
A 5] RER P GREEFHER)
LA JLa—FK-LARJL Level Gode, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 3

INA¥E3—K -4 Small Category Code, Title 2

= 5883—F S5 Language Code, Language 0 Classes are in Japanese.
Type

thFEBBIEEDRE Availability of other 1wl

faculties

## REEIF Other Information BREGAL P RSB R B
BE=EA Class Method 1 iR R B i o &)

F—"J—K Key Words
environmental measurement, water pollution, air pollution, dosimetry, metrology, statistics, environmental analytical methods,
measuring control

2% BH4Z Course Objectives

Aiming reduction of environmental impacts and to maintain the global environment, it is required to measure the environmental
impact and to understand the current situation correctly first. In this course, learn the various methodologies used to measure
quantitatively the current status of environmental impact. We also support the acquisition of highly qualified professionals as
appropriate for the environment.

H|5Z B4E Course Goals

Achievement: Learn metrological control and various environmental measures, to understand the basic knowledge related to
them. You are supposed to make efforts to acquire such knowledge until the level to facilitate environment-related qualifications
such as certified measurer.

{2 %51 Course Schedule

Schedules: Four experts of environmental analysis will conduct lectures on environmental metric measurements from each field
the seven, that is, water pollution, air pollution measurements, noise and vibration measurements, analysis of organic compounds
and bio—macromolecule, radiation measurements.

We are supposed to check the knowledge to start in high school chemistry and physics, if necessary, and do some of the relevant
laws and statistics. As well as lectures, seminar—style training should be performed. Tests on the whole lecture will be done at
the end of this course to evaluate the performance of the participants in this course.

EFEFEE (FE-EBFDABLSE Homework

Understanding of basic chemistry, physics and statistics are desirable for the preparation of the classes. You need to spend
about the same as the number of hours of lectures for the review which should be done mainly as the exercise on the classes,
Since this course is designed to help acquire state certification in Japan, the lecture should be done only in Japanese.

RSl E# LA % Grading System

Participation attitude for the class (20%), Exercises (80%): You must have the final examination, which will be held on July 30).
If you pass“National Certified Measurer Examination, or“Natural examinations for environmental pollution control managers
and supervisors”, or “Natural examination for radiation protection supervisor”, etc. before your graduation, you should get
“Excellent” in this course, in case that you had already participated this course so often.

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks
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# &I ERE Reading List

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory

{#& Additional Information

6/7 (Fri) Kazuhiro Toyoda Guidance

6/10 (Fri) No class due to intensive lecture

6/14 (Fri) *”Fundamentals of Chemistry [

6/18 (Tue) * “Fundamentals of Chemistry II

6/21 (Fri)  Normal Distribution and Estimated Statistics

6/25 (Tue) t—Test and Poisson Distribution

6/28 (Fri) x 2 Distribution and F Distribution

7/2 (Tue) ”Various Radiation Measurement Methods and Control Techniques
7/5 (Fri) “Environmental Laws and Regulations 1” on Friday, July 5.
7/9 (Tue) , “Environmental Laws and Regulations II” on Tuesday,
7/12 (Fri)  “Introduction to Chemical Analysis [

7/16 (Tue) “Introduction to Chemical Analysis II

7/19 (Fri) ”Introduction to Chemical Analysis III

7/23 (Tue) “Fundamentals of Chromatography”

7/26 (Fri) “Fundamentals of Mass Spectrometry

7/30 (Tue) Final Examination
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F1 B4 Course Title WA BREE T 323 [Laboratory Work in Environmental Analysis]

S ERER Subtitle [

E{EHE Instructor B FESC [OKINO Tatsufumi] (RZEFeHhERBR B2 R FHF 52T

B4 # B Other Instructors | YAMADA Kojil YAMADA Kojil( #ft Bk 88 8% Bl 2 BF 92 %), TOYODA Kazuhiro[TOYODA
Kazuhiro](MIERBR BE R} F 4 2255%), NORO Shin—ichirolNORO Shin—ichiro](HiER BB R F 0 52
%), LIU TONGI[LIU TONG](Mt Bk B 528} FF 52 0E)

FLB7EAI Course Type RER M A

FAERLERE Year 2024 FMEIES Course Number 045003

HA Semester 1578 B 518 Number of Credits 4

ZERWEE Type of Class e X E R Year of Eligible Student 1~2

W &RFEF - 25X Eligible Department/Class

F2/31)>%4'3—F Numbering Code ENV_ESD 5502

K53 —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
A 5] RER P GREEFHER)

LAJLa—K:LAJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title 5

INA¥E3—K -4 Small Category Code, Title 0

E553—F 555 Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

thFEBBIEEDRE Availability of other 2 Rnf

faculties

## REEIF Other Information BREGAL P RSB R B

BE=EA Class Method 1 iR R B i o &)

F—"J—K Key Words
BTG  BREEATAT . SRR

Environmental Contaminants, Environmental Analyses, Biological Assessment for Environmental Contaminants

2% BH4Z GCourse Objectives
BREEHT, 1598 DR B AN 72 8T BE L7 A B A B L ORI FIEIZ W T, (RRIICEE - B 157524 H
LTS,

The purpose of the training is that basic technical methods and their concepts for the environmental analyses and the biological
assessment of environmental contaminants are understood and learned systematically.

H|5Z B4E Course Goals
I FERBIOOITHEROEE | BLOERAROREERMIEDIEE 2@ L UL FEROEAREZEHE T,

The basics of chemical experiments are acquired through the training of analytical methods for the instruments and each
experiment for biological assessments.

2 ¥5HE Course Schedule

AR A

. BREEK D IR L 2HHH o AT
CENEFE WG o~ N T o — 0T
. KERBEfRMT D=0 D GIS ik

. BREEVE U B L 53 IR (LCMS)

. BREEIG B R AE M RO A AR EFEAT

D O B~ W DN~

. Guidance

. Inorganic chemical composition analysis of environmental water

. Liquid chromatography analysis of fluorescent dyes

. GIS and its uses in water environment

. Analyses of environmental polluted organic substances using LC-MS

. Synthesis of a material adsorbing environmental pollutants and its characterization

D O B~ W DN

£FEPE (FEH - EE)SFDORELS E Homework
ATH > TEEBFNBIZOWTICEETELIONCE A THRARDIE, FEBK, 7T — XL SO TUR—hEEL,

Before the training, each content of training should be studied by yourself. After each training, a report will be obliged on the
basis of obtained results.

ST D BE#ELF % Grading System
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FFIRBLR%), FEEHDOLR—MB0NRE &b E IR A N5,

Achievement is evaluated on the basis of the training participation (20%), and reports after each training(80%).

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks
T —<EIERT D,

If necessary, each administrator in each theme may inform it

H# &I ERE Reading List

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory

{% Additional Information
JEIEFTRE AN ® K104
BRI R — ADSFRA I Z T AL A LRI 5,

The maximum number of students is 10.
The students in the course in environmental adaptation science are recommended to take this class.
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FLB 4 Course Title B i 2 JL A3 [Methods of Environmental Science Development]

S ERER Subtitle [

E{EHE Instructor B FESC [OKINO Tatsufumi] (RZEFeHhERBR B2 R FHF 52T

HLEH A Other Instructors | YAMANAKA  Yasuhiro[YAMANAKA  Yasuhiro]( #fl Bk B 5% B} % #F 98 Bt ), NEGISHI

Junjiro[NEGISHI Junjiro] (M ER B 55 Bl 240 22652)

FLB7ERI Course Type BREFRFHERMELE
BASEEERE Year 2024 K& &S Course Number 045030
HAR Semester 1% 8 (F % — | B Number of Credits 1
L)
ZERWEE Type of Class HE X E R Year of Eligible Student ~
&P F} /52X Eligible Department/Class
F2/31)>%4'3—F Numbering Code ENV_ESD 5500
K53 —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
A 5] RER P GREEFHER)
LA JLa—K-LARJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title 5

INA¥E3—K -4 Small Category Code, Title 0

E553—F 555 Language Code, Language 0 Classes are in Japanese.
Type

tFEEHEBEDTAE Availability of other 2 ARA]

faculties

## REEIF Other Information BREGAL P RSB R B
BE=EA Class Method 1 iR R B i o &)

F—"J—K Key Words
WEMEL Wit TLBrT—var THTIvIARL
Research ethics, statistics, presentation, academic skills

2% BH4Z Course Objectives
IR EN 2TV, WFITE IR 233 T BT 0O B R FEREM72 E 2 HoHihi% . MBElmd &0 CHE T 5,

Students are expected to acquire basic skills, ways of thinking for conducting research including ethical issues and presentation

skills.

F:ZE B 48 Course Goals

WFEDT —~ & EL MFRFIHZ I THIENTED,

W B a2 KD REZ AR L PR 21T L CHEE TR OR IS E BT 5203 TED,
ELRBRICRIT DI FEE A QBHEATAR THEE T HILNTED,

W BN RIS R AT R A R T 2L TED,
KFFECOVY—F U — 75 BFEL | AFFEEHEIZ T2 THIENTED,

AR DB FRIGEEL Bim CED, MPEREL L THU U TV T D EEMNTED
HIEBOAESCT v — MRl DI SHEEITOIZENTED,

FUFHIEAT O BRI LOWLEEMEZ T C& | ORI ME A T & e TE 5,

To be able to make a research plan.

To be able to solve ethical dilemmas.

To be able to make oral and poster presentation of research plan for master’s thesis.

To be able to understand research work in graduate schools and design

a research plan.

To be able to discuss scientific topics based on evidences and respect

for originality as research ethics.

To be able to conduct social survey such as interview and questionnaire

To be able to understand statistical analysis principle and conduct analysis using basic statistic.

2 %5HE Course Schedule

1. WFFEDHERE, KREFETOVY —FT—7 WFIEEHEIORERE, i SCOMAR., fEUIES<Eim, AV T VT DB E
2. THTIVIAR )V, ATARREKIT K, WAL —3 K715, TR

3. AR, A FIEOMNS SHAICIIT D% AT oMk

4. FEE; FEBVBGRIRRE, SRR ARt EHEE R T, FEM LRl EARBA 0 #T

1. Fundamentals of research; research work in graduate schools, design

of research plan, structure of papers, evidence—based discussions,

respect for originality

2. Academic skills; Slide presentation, Poster presentation, Literature search

3. Social Survey Methodology; Overview of Survey Methodology Survey Questions Analytical Framework
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4. Statistics; Statistical testing of hypotheses, Descriptive and inferential statistics, Group comparisons and correlation analysis

EFEFEE (FE-BEE)FDORANAELSE Homework
FNENOEEICB T, BRENTENS,

Homeworkas are given by instructers.

ST BE#LH % Grading System
BRI DS NNREEE(50%) 3 L O R(GOWIZE > TRt 32,

Achievement is evaluated on the basis of participation (50%) and presentations (50%) in the class.

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

# &I ERE Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{% Additional Information
BRI G R N AN EELET,

The contents of this course overlap with those of Fundamental Course in Environmental Science Research.

W EIBIETHZLITTEEEA,

You can earn credit from only one of this course and Fundamental Course in Environmental Science Research.
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F B4 Course Title ERERBER 45 T [Introduction to Practical Science for Environment 1]

HERER Subtitle 0

BB Instructor (i Begs [YAMANAKA Yasuhiro] (RS2BE - ER BB AL =240 FER%)

HHLUE B Other Instructors

FLB7EAI Course Type RER M A

BASEEERE Year 2024 K& &S Course Number 045004

HAR Semester 254 B 518 Number of Credits 2

ZEREE Type of Class Hisis XHERE R Year of Eligible Student 1~2

&R FF} /52X Eligible Department/Class

F2/8J2 %' 3—F Numbering Code ENV_ESD 5200

K5I —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
A 5] RERFP GREEFHER)

LA JLa—K-LARJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title 2

INS¥E3—K -4 Small Category Code, Title 0

E553—F 555 Language Code, Language 0 Classes are in Japanese.
Type

tFEEHEBEDTAE Availability of other 1 7]

faculties

## REEIF Other Information REGAL P RS BARERL B
BEEMA Class Method 1 kFifi i 3E R B el oo 20)

F—"J—K Key Words
Active Learning, Practical Science for Environment, science communication, community activities, Sustainable Development,
citizen science

2% BH4Z GCourse Objectives
This lecture provides basic knowledge and skill for Practical Science for the Environment.

Zl|5Z B 4Z Course Goals

Participants will understand basic knowledge and use skills for Practical Science for the Environment.

$23E1H Course Schedule
Students will learn how to learn in graduate school etc, by dialog and discussion between teacher and students.The participant
in charge of each session will provide a topic, which will be discussed by the faculty and other participants.

EFEFEE (FE-BEE)FDOANAELSE Homework

Review is necessary after the lectures on each day, and there are a couple of home works though this course.

AAESTM D E# L% Grading System

Grading contributing to discussions in lectures (70%) every time, and a research paper (30%) after all lectures.

fh = EH BB DS Other Faculty Requirements

TX R #FEE Textbooks

X I5E ¥ Reading List

S HER—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{§#% Additional Information

Motivations making your topics through this lecture is strongly recommended. Any specific specialty is not required, but you
should have general intelligent interesting out of your specialty with flexibility. Please contact directly to Prof. Yamanaka
(galapen@ees.hokudai.ac.jp) BEFORE this lecture starting, to arrange suitable team construction etc.
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FlE4 Course Title

S

i O [Introduction to Practical Science for Environment 1I]

S ERER Subtitle [

EEZE Instructor

(dr BER [YAMANAKA Yasuhiro] (R=52RE HIER B B2 AL 2 520G

B # B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 K& &S Course Number 045008
HAR Semester 158 B 518 Number of Credits 2
ZEREE Type of Class Hisis XHERE R Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_ESD 5200

K5I —K -8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

FREAER

BRI e (BR BT S HH)

LARJLa—R-UAJL Level Code, Level

5 Specialized Subjects (basics) in graduate level (Master’s Course and
Professional Course), Inter—Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title

2

INS¥E3—K -4 Small Category Code, Title

0

EE3—K+E & Language Code, Language
Type

0 Classes are in Japanese.

thFEBIEEDAIE Availability of other )
faculties
## R ZEIH Other Information BRI BB R B

BEEMRAX Class Method

1 %F i 52 64 H O i oo 7))

F—"J—K Key Words
Active Learning, Practical Science for Environment, science communication, community activities, Sustainable Development,
citizen science

2% BH4Z GCourse Objectives
This lecture provides basic knowledge and skill for Practical Science for the Environment.

Zl|5Z B 4Z Course Goals

Participants will understand basic knowledge and use skills for Practical Science for the Environment.

$23E1H Course Schedule

Students learn analysis of qualitative data and design and analysis of questionnaires, using the textbook “Concept of social
research (in Japanese)” by lkuya Sato. Detail is determined by discussions in this lecture. Students will learn how to learn in
graduate school etc, by dialog and discussion between teacher and students.

#REFE (PE-EB)FDODABRLSE Homework

Review is necessary after the lectures on each day, and there are a couple of home works though this course.

ST BE#LH % Grading System

Grading contributing to discussions in lectures (70%) every time, and a research paper (30%) after all lectures.

fh = EH BB DS Other Faculty Requirements

TX R+ Z Tl Textbooks

H# &I ERE Reading List

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory

{#& Additional Information

Motivations making your topics through this lecture is strongly recommended. Any specific specialty is not required, but you
should have general intelligent interesting out of your specialty with flexibility. Please contact directly to Prof. Yamanaka
(galapen@ees.hokudai.ac.jp) BEFORE this lecture starting, to arrange suitable team construction etc.
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F B4 Course Title EEERBE R 2453 [Advanced Course in Practical Science for Environment]

HERER Subtitle 0

BB Instructor (i Begs [YAMANAKA Yasuhiro] (RS2BE - ER BB AL =240 FER%)

HHLUE B Other Instructors

FLB7EAI Course Type RER M A

BASEEERE Year 2024 K& &S Course Number 045013

HAR Semester 254 B 518 Number of Credits 2

ZEREE Type of Class Hisis XHERE R Year of Eligible Student 1~2

&R FF} /52X Eligible Department/Class

F2/8J2 %' 3—F Numbering Code ENV_ESD 6320

K5I —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
A 5] RERFP GREEFHER)

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 3

INS¥E3—K -4 Small Category Code, Title 2

E553—F 555 Language Code, Language 0 Classes are in Japanese.
Type

tFEEHEBEDTAE Availability of other 2 RA]

faculties

## REEIF Other Information REGAL P RS BARERL B
BEEMA Class Method 1 kFifi i 3E R B el oo 20)

F—"J—K Key Words
Practical Science for the Environment, Basic Mathematics, exploratory—analytical methods

23D H1Z Course Objectives
We will provide essential knowledge of mathematics and exploratory—analytical methods used in Practical Science for the
Environment.

Fl|3%= H4Z Course Goals
Students obtained the minimum-required essential knowledge of mathematics and exploratory—analytical methods used in their
studies in master courses.

235 Course Schedule
Basically, the discussion will be based on “Stats”, an English textbook on statistics, and literature in academic fields relevant
to the research the students will be working on.

#REFE (PE-EB)FDODABRLSE Homework

Review is necessary after the lectures on each day, and there are a couple of home works though this course.

ST BE#LH % Grading System

Grading contributing to discussions in lectures (30%) every time, and a research paper (70%) after all lectures.

fh 2 EBIED S Other Faculty Requirements

TX R+ Z Tl Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory

{#& Additional Information

Usually, we will use Microsoft Excel to explain methods. Therefore, we required participants to bring their notebook computer
installed in Microsoft Excel.

This course is offered as a set with “Methods of Practical Science for Environment 1.”
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F1 B4 Course Title EEBR R RS

I [Methods of Practical Science for Environment 1]

HEREB Subtitle 0

BB Instructor (L B [YAMANAKA Yasuhiro] (K2R ERBR B2 AL 2 HF FE0%)
HHLUE B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 K& &S Course Number 045037
HAR Semester 254 B 518 Number of Credits 1
ZEREE Type of Class HE XHERE R Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_ESD 5500

K5I —K -8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

FREAER

BRI e (BR BT S HH)

LARJLa—R-UAJL Level Code, Level

5 Specialized Subjects (basics) in graduate level (Master’s Course and
Professional Course), Inter—Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title

5

INS¥E3—K -4 Small Category Code, Title

0

EE3—K+E & Language Code, Language
Type

0 Classes are in Japanese.

thFEBIEEDAIE Availability of other NG
faculties
## R ZEIH Other Information BRI BB R B

BEEMRAX Class Method

1 %F i 52 64 H O i oo 7))

F—"J—K Key Words

Practical Science for the Environment, Basic Mathematics, exploratory—analytical methods

23D H1Z Course Objectives

We will provide essential knowledge of mathematics and exploratory—analytical methods used in Practical Science for the

Environment.

Zl|5Z B 4Z Course Goals

Students obtained minimum-required essential knowledge of mathematics and exploratory—analytical methods used in their

studies in master courses.

235 Course Schedule

Students actually calculate what they learn in Advanced Course in Practical Science for the Environment.

EFEFEE (FE-BEE)FDOANAELSE Homework

Review is necessary after the lectures on each day, and there are a couple of home works though this course.

AAESTM D E# L% Grading System

Grading contributing to discussions in lectures (30%) every time, and a research paper (70%) after all lectures.

fh = EH BB DS Other Faculty Requirements

TX R -#FEE Textbooks

X I5E ¥ Reading List

S HER—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information

This course should be taken together with Advanced Course in Practical Science for the Environment.
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F B4 Course Title EHERBERI A 1 [Methods of Practical Science for Environment I1]

HERER Subtitle 0

BB Instructor (i Begs [YAMANAKA Yasuhiro] (RS2BE - ER BB AL =240 FER%)

BB Other Instructors | DEMURA Sayo[DEMURA Sayo ([l #1 % - SRS HE K2 i hati i)

FLEEAI Course Type BRESRHEBE R MR E

FAERLERE Year 2024 FEIES Course Number 045038

HAR Semester 1514 B {7 Number of Credits 1

BEMRE Type of Class 1 &R Year of Eligible Student 1~2

&P F} V52X Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_ESD 5500

KS¥EI—R 8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
RG] BREEFF P GREGE 750

LA JLa—K-LARJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—Graduate School Classes

th43¥E3—K - 48 Middle Category Code, Title 5

IND¥EO—R £ Small Category Code, Title 0

= 5883—F 555 Language Code, Language 0 Classes are in Japanese.
Type

P EREIEZED T E Availability of other 1A

faculties

## REEIF Other Information BREGAL P AU BRRER B
BEER A Class Method 2 A= R B (—iBiE k)

F—"7—K Key Words
Team—based learning, facilitation, presentation, graphic recording

232D H4Z Course Objectives
Learn about dialogue through practice. The course is scheduled to be conducted face—to—face as an intensive lecture around
June or July.

H|5Z B4E Course Goals

To obtain skills in dialogue and graphic recording. To understand the attitudes that should be valued in dialogue.

$23E1H Course Schedule

With Sayo Demura (part—time lecturer), we will join various people for two days of practical dialogue and graphic recording.
Online meetings will be held before and after the event.

Please contact Yamanaka before registering for this course.

#REFE (PE-EB)FDODABRLSE Homework

There are some preliminary tasks and work to be done in the team learning process.

AAESTM D E# L% Grading System

Grading contributions to class discussion(50%), presentations(40%)and report(10%).

fh 2 EBIE DS Other Faculty Requirements

TX R -#FEE Textbooks

X I5E ¥ Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{§#% Additional Information

Please contact Yamanaka (galapen@ees.hokudai.ac.jp) for specific dates and times. As of now, the event is scheduled for June
22 and 23.

In the case of taking this class, the students who belong to the Graduate School of Environmental Science are asked to register
this class as the class of the Graduate School of Environmental Science.
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F EH 4 Course Title EREERBER 252 1 [Field Work in Practical Science for Environment I]
HERER Subtitle 0
BB Instructor (i Begs [YAMANAKA Yasuhiro] (RS2BE - ER BB AL =240 FER%)
HHLUEE Other Instructors | KUSANO TakeshilKUSANO Takeshil (FLIE5#Be K FFE & Ehatifil)
FLEEAI Course Type RER AR A
FAERLERE Year 2024 FEIES Course Number 045024
HARS Semester 15 ) (F4 — | BALE Number of Credits 1
)
2BEMRE Type of Class ES HERER Year of Eligible Student 1~2
X &P R -5 Eligible Department/Class
F>/8J> %' 3—F Numbering Code ENV_ESD 5500
K5I —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
G BREEE P GREEE T H)
LARJLa—R:LARJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title 5

IND¥EO—R £ Small Category Code, Title 0

B E0—F-EEE Language Code, Language 0 Classes are in Japanese.
Type

tFEEHEBEDTAE Availability of other 1 7]

faculties

## REEI Other Information BRESAL PR B R B
BEEMA Class Method 1 kFifi i 3E R B el o 20)

F—"J—K Key Words
Team—based learning, TBL, Project Management, Planning, PDCA cycle, facilitation, presentation

23D H1Z Course Objectives

Providing knowledge, mind, and skills through practices by collaborating with people working environmental conservation, etc.

H|5Z B4E Course Goals

Obtaining various experiences in the field of environmental conservation and education

$23E1H Course Schedule

This lecture will be conducted with Field Work as team activities in Practical Science for Environment as Inter—-Graduate School
Classes and participate in activities outside the university.. With an invited lecturer, Mr. Takeshi Kusano, students will do
team activities and learn facilitation, project management etc. by TBL.

Please contact Prof. Yamanaka, BEFORE you make your registration.

EFEFEE (FE-BEE)FDORANAELSE Homework

For TBL, you might do some research and work.

RS D BE#ELH % Grading System

Grading contributions to class discussion(40%), presentations(30%)and report(30%).

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

XI5 E X Reading List

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
This field work will be held only in Japanese. All graduate students at Hokkaido University are welcome. Please contact Prof.
Yamanaka (galapen@ees.hokudai.ac.jp) before you make your registration.

In the case of taking this class, the students who belong to the Graduate School of Environmental Science are asked to register
this class as the class of the Graduate School of Environmental Science.
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F B4 Course Title EHEERBE R 2528 1 [Field Work in Practical Science for Environment II]

HERER Subtitle 0

BB Instructor (i Begs [YAMANAKA Yasuhiro] (RS2BE - ER BB AL =240 FER%)

HHLUE B Other Instructors

FLB7EAI Course Type RER M A

BASEEERE Year 2024 K& &S Course Number 045025

HAR Semester 254 B 518 Number of Credits 1

ZEREE Type of Class e XHERE R Year of Eligible Student 1~2

&P F} /52X Eligible Department/Class

F2/8J2 %' 3—F Numbering Code ENV_ESD 5500

K5I —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
A 5] RERFP GREEFHER)

LA JLa—K-LARJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title 5

INS¥E3—K -4 Small Category Code, Title 0

E553—F 555 Language Code, Language 0 Classes are in Japanese.
Type

tFEEHEBEDTAE Availability of other 1 7]

faculties

## REEIF Other Information REGAL P RS BARERL B
BEEMA Class Method 1 kFifi i 3E R B el oo 20)

F—"J—K Key Words
Team—based learning, TBL, Project Management, Planing, PDCA cycle, facilitation, presentation

23D H1Z Course Objectives
Providing knowledge, mind, and skills through practices by collaborating with people working on environmental conservation,
community development, etc.

Zl|5Z B 4Z Course Goals

Obtaining various experiences in the field of environmental conservation, community development, and education

$23E1H Course Schedule
In this lecture, students will take the initiative in implementing events (e.g., those related to environmental conservation and
environmental education) for sustainable development.

Please contact Prof. Yamanaka, BEFORE you will make your registration.

EFEFEE (FE-BEE)FDOANAELSE Homework

For TBL, you might make some research and work.

ST BE#LH % Grading System

Grading contributions to class discussion(40%), presentations(30%)and report(30%).

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information
In this year, it will be held only in Japanese. To consult on specific details, dates, etc., please contact Prof. Yamanaka
(galapen@ees.hokudai.ac.jp) before you make your registration.
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F EH 4 Course Title EEERBE R F2 14—y 7" 1 [Internship in Practical Science for Environment 1]

HERER Subtitle 0

BB Instructor (i Begs [YAMANAKA Yasuhiro] (RS2BE - ER BB AL =240 FER%)

HHLUE B Other Instructors

FLB7EAI Course Type RER M A

BASEEERE Year 2024 K& &S Course Number 045027

HAR Semester 254 B 518 Number of Credits 2

ZEREE Type of Class e XHERE R Year of Eligible Student 1~2

&R FF} /52X Eligible Department/Class

F2/8J2 %' 3—F Numbering Code ENV_ESD 6522

K5I —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
A 5] RERFP GREEFHER)

LA JLa—FK-LARJL Level Gode, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 5

INS¥E3—K -4 Small Category Code, Title 2

E 5 1—NF- 558 Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

hFEBBIEEDRE Availability of other 2 Rnf

faculties

## REEIF Other Information REGAL P RS BARERL B

BEEM AR Class Method 1 xfifi i A B e o )

F—"J—K Key Words
Self-proposed Internship, Internship, collaboration with various people, regional revitalization, environmental science, practices

23D H1Z Course Objectives

Obtaining skill and on-site feeling to produce projects through students’ internship during a couple of months to one year

H|5Z B4E Course Goals

Facing difficulties in practice, and obtain skill and mind for producing the projects.

{2 %51 Course Schedule

[Option 1] This course work is as a course, for three months to a half of year. Please contact the instructor in this course.
Or

[Option 2] You will also obtain two credits for the long internship permitted by the Internship Committee in the Division of
Environmental Science Development. Please contact your supervisor if you have interesting.

On options 1 and 2, you will obtain two credits by this course work for a couple of months of internships, and additionally obtain
2 credits by Internship in Practical Science for Environment Il for half of the years. And you obtain 2 and 2 credits of Internship
in Practical Science for Environment I and II two more self-proposed internships during a couple of months.

£FEFEE (FE-EB)FDABLSE Homework
[Option 1]This fieldwork needs many times during the practice of a self-proposed internship.
[Option 2] depending on your long internship.

AAESTM D E# L% Grading System

Grading the report (50%) with supervising teacher and/or coordinator comments on your activities (50%) after internship.

fh 2 EBIE DS Other Faculty Requirements

TX R -#FEE Textbooks

X I5E ¥ Reading List

BEAR—LR— Websites
http://practise.ees.hokudai.ac.jp/

WEEDH—LR— Websites of Laboratory

{§% Additional Information
As for option 2, please contact Prof. Yamanaka(galapen@ees.hokudai.ac.jp) through your supervisor.
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F EH 4 Course Title EEEERBE R F2 14—y 7" I [Internship in Practical Science for Environment 11]
HERER Subtitle 0

BB Instructor (i Begs [YAMANAKA Yasuhiro] (RS2BE - ER BB AL =240 FER%)

HHYUE B Other Instructors

FLB7EAI Course Type RER M A

BASEEERE Year 2024 K& &S Course Number 045028

HAR Semester 254 B 518 Number of Credits 2

ZEREE Type of Class e XHERE R Year of Eligible Student 1~2

&R FF} /52X Eligible Department/Class

F2/8J2 %' 3—F Numbering Code ENV_ESD 6522

K5I —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
A 5] RERFP GREEFHER)

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 5

INS¥E3—K -4 Small Category Code, Title 2

E 5 1—NF- 558 Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

hFEBBIEEDRE Availability of other 2 Rnf

faculties

## REEIF Other Information REGAL P RS BARERL B

BEEM AR Class Method 1 xfifi i A B e o )

F—"J—K Key Words
Self-proposed Internship, Internship, collaboration with various people, regional revitalization, environmental science, practices

23D H1Z Course Objectives

Obtaining skill and on—site feeling to produce projects through self-proposed internship during a couple of month to one year

H|5Z B4E Course Goals

Facing difficulties in practice, and obtain skill and mind for producing the projects

{2 %51 Course Schedule

[Option 1] This course work is as a course, for three months to a half of year. Please contact the instructor in this course.

Or

[Option 2] You will also obtain two credits for the long internship permitted by the Internship Committee in the Division of
Environmental Science Development. Please contact your supervisor if you have interesting.

On options 1 and 2, you will obtain only two credits by Internship in Practical Science for Environment I for a couple of months
and obtain four credits by Internship in Practical Science for Environment I and II for half of the years. Alternatively,/and you
obtain four credits of Internship in Practical Science for Environment I and II two more self-proposed internships during a couple
of months.

£mEE (FPE-EHE)EDNELS E Homework
[Option 1] This fieldwork needs many times during the practice of a self-proposed internship.
[Option 2] depending on your long internship.

RS D BE#ELH % Grading System

Grading the report (50%) with supervising teacher and/or coordinator comments on your activities (50%) after internship.

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

XI5 E X Reading List

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
As for option 2, please contact Prof. Yamanaka(galapen@ees.hokudai.ac.jp) through your supervisor.
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# B4 Course Title BERSa3azhr—yay EFR§R[Advanced Course of International Science Communication
Methods]

SEEREE Subtitle 0

FEEHE Instructor B W gl [TOYODA Kazuhiro] (KFBEHIERERBER 20 7567

BB 8 Other Instructors | GREVE, Ralff GREVE, Ralfl{KiRFHFAFZEHT), RAM AVTARIRAM AVTAR](HIERER 5ERL 0
Zebt)

FLB7EAI Course Type RER M A

FAERLERE Year 2024 FMEIES Course Number 045017

HA Semester 254 B 518 Number of Credits 2

ZERWEE Type of Class Hisis X E R Year of Eligible Student 1~2

&P F} /52X Eligible Department/Class

F2/31)>%4'3—F Numbering Code ENV_ESD 6341

K53 —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development

RS RER P GREEFHER)

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 3

INA¥E3—K -4 Small Category Code, Title 4

= 5883—F S5 Language Code, Language 1 Classes are in English.
Type

thFEBBIEEDRE Availability of other 1wl

faculties

## REEIF Other Information BREGAL P RSB R B
BE=EA Class Method 1 iR R B i o &)

F—"J—K Key Words
Scientific English, writing, presentation, discussion

23D H1Z Course Objectives

Science communication is a contentious topic that covers a wide spectrum of issues. This course is designed for graduate
students to provide an overview of different kinds of communication methods in an international environment. Writing reports,
giving presentations and discussing scientific issues are the focus of this course. Students will enjoy international communication
across various scientific disciplines in English.

F:ZE B 48 Course Goals

Obtaining the basic skills for communicating in an international, scientific environment. Becoming capable of writing a scientific
report, giving a presentation and discussing scientific issues in English. It will also develop a sophisticated understanding of the
role of communication in science.

{2 %51 Course Schedule

1. Presenting: Learn essential points on scientific presentations, such as oral presentations at meetings. Prepare a short
presentation in group work and deliver the presentation in the class. Communication between Japanese and international
students is encouraged through work in mixed groups. (7 classes; Greve)

2. Discussing and debating: Learn fundamental issues related to interactive communication and one—on—one discussion. Learn
the skills necessary for effective discussion. Impromptu speech and debate may be included. (4 classes; Avtar)

3. Writing: Learn the basic structure of scientific reports such as theses, papers and study plans. Consider an effective delivery
of important contents, and learn the steps towards good composition. As an exercise, prepare a short report during the course.
(4 classes; Toyoda)

£mEE (FPE-EHE)EDNELS E Homework

You are supposed to understand English conversation. As for the writing part, Japanese students in Environmental Science are
recommended to take also the “Special Lecture on Academic English Writing in Environmental Sciences” in the summer
semester, but it is not mandatory.

FAESTHE D B2 &A% Grading System
Participation attitude (50%), report and group discussion of writing exercise of research progress or plan (25%), presentation
exercise and group discussion on scientific issues (25%)

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks
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# &I ERE Reading List

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory

{#& Additional Information

International Science Communication method 2024=== 4th period (14:45-16:15) of Tuesday====
at Sapporo,Kita—ku N10W5, GSES/FEES bldg. rm.D101

Contact: kazuhiro @ ees.hokudai.ac.jp (Toyoda)after@—>@

The following is a tentative plan for March 2024
Oct.01: No class (Due to another mandatory intensive class in English on the day)
Oct.08 Toyoda 1 (The start date is decided)
Oct.15 Avtar 1

Oct.22 Avtar 2

Oct.29 Avtar 3

Nov.5 Toyoda 2

Nov.12 Avtar 4

Nov.19 Greve 1

(Nov.26 is not allocated)

Dec.3 Greve 2

Dec.10 Greve 3

Dec.17 Greve 4

Dec.24 Greve b

====2025=============
Jan.7 Greve 6

Jan.14 Greve 7

Jan.21 Toyoda 3

Jan.28 Toyoda 4
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FLB 4 Course Title PR R 562 1 [Special lecture in Environmental Science Development 1]

S ERER Subtitle [

EEZE Instructor (L B [YAMANAKA Yasuhiro] (K2R ERBR B2 AL 2 HF FE0%)

H L4 E Other Instructors | SATAKE Akihiro[SATAKE Akihiro](#L 1% i B8 £2 /&), SUGAWARA Atsuko[SUGAWARA
Atsuko](E o IXAHF D ELHIEEIITHR)

FLB7ERI Course Type BREFRFHERMELE

BASEEERE Year 2024 K& &S Course Number 045018

HAR Semester 1578 B 578 Number of Credits 2

B EMHAE Type of Class s IR Year of Eligible Student 1~2

X &P R -5 Eligible Department/Class

F>/8J> %' 3—F Numbering Code ENV_ESD 6410

K5I —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
G BREEE P GREEE T H)

LR JLa—FK:-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 4

INGFEO—F -4 Small Category Code, Title 1

B E0—F-EEE Language Code, Language 0 Classes are in Japanese.
Type

tFEEHEBEDTAE Availability of other 1]

faculties

## REEI Other Information BRESAL PR B R B
BEEMA Class Method 1 iz ERE B Cel o 20)

F—"J—K Key Words
climate change, gender equity, diversity and inclusive, unconscious bias, learning compass, environmental policy, carbon
neutral, SDGs, Hokkaido, Sapporo, local governments, trans—sector collaboration

23D H1Z Course Objectives
The program will provide a bird’s eye view of the decarbonization, gender equality, and sustainable community development
activities taking place in various regions in Hokkaido, and learn about discussions with a diverse range of people.

Zl|5Z B 4Z Course Goals
Understand decarbonization, gender equality (diversity and inclusion) and sustainable community development activities at the
local level and be able to explain and advocate for them in your own words.

{2 %51 Course Schedule

The lectures will be given in an intensive lecture format, coordinated by part—time lecturers Teruhiro Satake of the Sapporo
City Environmental Bureau and Atsuko Sugawara and Yamanaka of the Sapporo Youth and Women’s Activities Foundation.
Details have not yet been finalized, but it is planned to be held on three Saturdays in June, one day each, with discussions
among high school and university students and others interested in the topic.

Please contact Yamanaka (galapen@ees.hokudai.ac.jp) for specific dates and times.

£mEE (FPE-EHE)EDNELS E Homework
In order to prepare for class discussions and post—class reports, students will need to conduct a literature review or other
research on decarbonization and sustainable community development activities as part of their preparation and review.

AAESTM D E# L% Grading System

discussions in lectures (80%) and a research paper (20%)

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

XI5 E X Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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Please contact Yamanaka (galapen@ees.hokudai.ac.jp) for specific dates and times.
June 1 in the afternoon, June 8 in the morning and afternoon, June 15 in the afternoon, June 29 in the afternoon, and July 13
in the afternoon (this schedule is subject to change.).
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F EH 4 Course Title BRBE 2591/ 3% 2% 1 [Special lecture in Environmental Science Development 11]
HERER Subtitle 0

EHEHE Instructor B HE3C [OKINO Tatsufumi] (KL HIERER R A FEBR)

Y EE Other Instructors | SATO Atsuko[SATO Atsuko](HFV 7 /=T M. KZ)

FLEEAI Course Type RER AR A

FAERLERE Year 2024 FEIES Course Number 045019

HAR Semester 1514 B {7 Number of Credits 2

B EMHAE Type of Class b &R Year of Eligible Student 1~2

&P F} V52X Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_ESD 6441

KS¥EI—R 8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
RG] BREEFF P GREGE 750

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥E3—K - 48 Middle Category Code, Title 4

IND¥EO—R £ Small Category Code, Title 4

= 5883—F 555 Language Code, Language 1 Classes are in English.
Type

P EREIEZED T E Availability of other 1A

faculties

## REEIF Other Information BREGAL P AU BRRER B

B E=EA Class Method 1 xR AR B ol o &)

F—"7—K Key Words
Politics of climate change, USA, California State, international politics, domestic politics

232D H4Z Course Objectives
Providing the current status of US politics relevant to climate change.

Zl|5Z B 4Z Course Goals

Understanding various processes of policy making by comparing the US with Japan

$23E1H Course Schedule

Introduction: Foundations of Theories and Concepts in Analyzing Environmental Policies
The Climate Change Regime and Global Governance

The Roles of the United States in the International Politics of Climate Change

U.S. Climate Change Policy: From Clinton, Bush, Obama, Trump to Biden

Federalism and Climate Change Policy in California

Concluding Discussion

#REFE (PE-EB)FDODABRLSE Homework

Review is necessary after each day’s lecture.

RS D BE#ELH % Grading System

Evaluation: by contribution to class discussion (60%) and a report (40%)

fh 2 EBIED S Other Faculty Requirements

TX A Z T} Textbooks
R OB E BHA BT
Distributed at the lecture

R E 15 FHE Reading List

- Redclift, Michael R. (2006) “Sustainable Development (1987-2005)- An Oxymoron Comes of Age,” Sustainable Development
12 (25): 65—-84.

- Soroos, Marvin S. (2001) “Global Climate Change and the Futility of the Kyoto Process.” Global Environmental Politics 1 (2):
1-9.

- Dimtrov, Radoslav S. (2016) “The Paris Agreement on Climate Change: Behind Closed Doors.” Global Environmental Politics
16 (3): 1-11.

- Skodvin, Tora and Steinar Andresen (2009) “An agenda for change in U.S. climate policies? Presidential ambitions and
congressional powers.” International Environmental Agreements 9: 263-280.

- Lesser, Jonathan A. (2017) “Energy and Environmental Policy in the Trump Era.” Natural Gas & Electricity 33 (10): 1-4.

- Khanna, Madhu (2021) “COVID-19: A Cloud with a Silver Lining for Renewable Energy? Applied economic perspectives and
policy, Vol.43 (1), p.73-85.

- Mazmanian, Daniel A., John L. Jurewitz, and Hal T. Nelson (2020) “State Leadership in U.S. Climate Change and Energy
Policy: The California Experience.” Journal of Environment & Development 29 (1): 51-74.
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S HEHR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
This lecture will be held intensively from June 10 (Mon) to June 12 (Wed).
Students are expected to have the ability to read scholarly articles (handouts) and lecture notes in English.
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F EH 4 Course Title BREERL I FETAT 47 Ki#f[Advanced Course in Academic English Writing for Environmental
Sciences]

SEEREE Subtitle 0

EEH R Instructor U7 — Ah [Nate Renner] (RFFEHIEREREERL FF 50D

Y E Other Instructors | OKINO TatsufumilOKINO Tatsufumi] ERER B2l A ZER7)

FLB7ERI Course Type BREFRFHERMELE

BASEEERE Year 2024 K& &S Course Number 045023

HAR Semester 1578 B 578 Number of Credits 2

B EMHAE Type of Class s IR Year of Eligible Student 1~2

X &P R -5 Eligible Department/Class

F>/8J> %' 3—F Numbering Code ENV_ESD 5301

K5I —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development

G BREEE P GREEE T H)

LARJLa—R:LARJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title 3

IND¥EO—R £ Small Category Code, Title 0

B E0—F-EEE Language Code, Language 1 Classes are in English.
Type

tFEEHEBEDTAE Availability of other 1]

faculties

## REEI Other Information BRESAL PR B R B
BEEMA Class Method 1 iz ERE B Cel o 20)

F—"J—K Key Words
English for environmental science, academic writing, research paper composition, presentation and discussion skills, evaluation

23 B4E Course Objectives

Students in this course will improve their writing and presentation skills for academic purposes. The course will take as practical
an approach as possible; students will be encouraged to use their own research and writings as a basis for assignments and
activities. Students in this course will review the basics of English for academic writing, gain an understanding of the structure
and organization of research papers, theses, and dissertations in the environmental sciences, improve their use of logical writing
to produce a coherent academic research paper based on empirical data, and develop effective communication skills for
presentations and discussions.

F;Z B & Course Goals

The students are expected to obtain advanced writing skills in order to comprehend, evaluate, write and present academic work
in the environmental sciences. Students who are interested in writing scientific articles in English are encouraged to take the
course.

$23E1H Course Schedule

Class 1: Introduction to course and grammar, syntax, and diction used in scientific theses, dissertations and scientific research
papers

Class 2: Presentation of models for Introduction sections in research papers

Class 3: Practicing writing Introduction sections

ass 4: Presenting and discussing Introduction sections

ass 5: Presentation of models for Methodology sections

ass 6: Practicing writing Methodology sections

ass 7: Presentation and discussion of Methodology sections

OaOaaaq

ass 8: Presentation of models for Results sections

O Q

ass 10: Presentation and discussion of Results sections

@

ass 11: Presentation of models for an Abstract

@)

ass 12: Practicing writing of an Abstract
Class 13: Presentation and discussion of Abstract sections
Class 14: Creating a Title, Table of Contents, Footnotes and Bibliography

1
1
1
1
1
1
lass 9: Practicing writing Results sections
1
1
1
1
1
Class 15: Review and wrap up

£fFPE (FH - E#E)FORELSE Homework
The classes will be conducted in English, and participants will be asked to use English in class. Students who want to be
successful in this class should participate actively in class and prepare homework and writing assignments on time.

ST D BE#ELF % Grading System
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Grades will be based on participation (30%) and writing assignments (70%).

fh 2 EBIED S Other Faculty Requirements

TX A Z T} Textbooks
Science Research Writing: For Native And Non—native Speakers Of English (second Edition),/Hilary Glasman—deal: WSPC

(EUROPE), 2020

H# &I ERE Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
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h Bk B § F F X

Division of Earth System Science



F1 B4 Course Title HUER PR Bl 254 SCEE ¢ 11 [Seminar in Earth System Science 11]
HERER Subtitle 0
ETHE Instructor B ILE [Chief of the Division] (KZFBeER R} 22 05%)
H2UH B Other Instructors | All Staffs of the Division[All Staffs of the Division] (K #eEr B Fpw)
FLB7EAI Course Type RER M A
BASBLERE Year 2024 Ef[E1EIZES Course Number 055003
HA Semester HF B 18 Number of Credits 4
B EREE Type of Class 3 G U (TF | REREWR Year of Eligible Student 1~3
7%)
W &RFEF - 25X Eligible Department/Class HhERBE R 7 I
F>/8J> %' 3—F Numbering Code ENV_ESS 7702
K53 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
A 5] BRIER B (MBRERL F 5 %)
LR JLa—F:-LARJL Level Code, Level 7 Specialized Subjects (advanced) in graduate level (Doctoral Course)

th43¥F3—K - 48 Middle Category Code, Title 7

IND¥EO—K £ Small Category Code, Title 0

B E0—F-EEE Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

P EREIEZEDTE Availability of other 2 ANR]

faculties

## BRZIF Other Information HERE RSB E B [MMERE ]

B ER A Class Method 1 cfmE3ER B G o 4)

F—"J—K Key Words

B D

Recent science papers,
37— seminar

2% BH4Z Course Objectives
HERBE R 2D ENA OB OB FE I fikiy, BfiFT 5. SHIZ, B OHFFE 5 O S0 B 2y DIF R OHESIRINE 2 R EL,
A C CEMEETED D.

To understand the wide background of studies related to doctoral thesis.

H|5Z B4E Course Goals
AR SO FER

Understanding recent progress in science related to doctoral thesis for the doctoral dissertation.

%5 Course Schedule
a—2AeH 8, LLATFNIVL /NSRRI N —T DOHBICL > TEMINDBEI T IS, & O FLFEXFEHICSN,
FENOHETH. EE FIEOFEMIIa— AL TEZRS.

To attend a seminar for the presentation and discussion.

EFEFEE (FE-BEE)FDOANAELSE Homework
H 8PN H 2y OAFFE T —~ 2B Dl i OAFFE i R L 55

Read reference papers. Prepare a report on recent researches.

AAESTM D E# L% Grading System
Ka— AT LIZEDLNI=EI T —ZEA~DOB N B EAIRINEF LD

Participation and oral presentation

fh = EH BB DS Other Faculty Requirements

TX R -#FEE Textbooks

XI5 E X Reading List

S HER—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
HE R OFEMIE S 2 —AOE Y H B ICHIWADELZ L. bLUIT—ATAF L 2GR EE B RO L.

Details of the seminar in each course are available from a staff in charge. Aldo refer to information given in a course guidance.
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F1 B4 Course Title HuER BB R4 B2 1 [Research in Earth System Science Il (for Doctoral Dissertation)]

SEEREE Subtitle 0
ETHE Instructor B ILE [Chief of the Division] (KZBeER R} 22 5%)
H Y2 8 Other Instructors | All Staffs of the Division[All Staffs of the Division](KZF e b £l %)
FLB7ERI Course Type BREEHEFHE R ELE
BASEEERE Year 2024 s E1FE-S Course Number 055004
HAR Semester A B Number of Credits 8
BEMRE Type of Class A5 2 G SC(HF | RREER Year of Eligible Student 1~3
g
W &REF - U5 Eligible Department/Class HuERBE R 7
F2/31)> % 3—FK Numbering Code ENV_ESS 7802
K4 ¥EI—F -4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
G BRE R BT (HERBE AL HE )
LARJLa—R:LUARJL Level Code, Level 7 Specialized Subjects (advanced) in graduate level (Doctoral Course)
th4#3—K+ 4 Middle Category Code, Title 8
INA¥E3—K -4 Small Category Code, Title 0
‘EEE0—K - E & Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).
= EBRIEEDTE Availability of other 2 Raf
faculties
## REEIH Other Information HERE R H B EE B [MERE ]
BEEMRA X Class Method 1 kbR B O i o A2

F—"J—K Key Words
w3

Doctoral dissertation

2% BH4Z Course Objectives
HLER SRR D726, HIEREE R FICBE T oM 9E 2 382725,

Doctoral dissertation

H|5Z B4E Course Goals
LA S
Doctoral dissertation

225 Course Schedule

B E ORED I, % HOM%ET —< BT 55 BRI 52 B89,

To complete doctor’s thesis under a supervisor
Participation in seminars and fieldwork and/or laboratory work

EFEFEE (FE-BEE)FDORANAELSE Homework

HEIIC, & BOMET —< BT A, HF%E, BREB 0.

Presentation and discussion about individual issue on doctoral dissertation

ST BE#LH % Grading System

WFFEDIBFRE VA, AFFEFER, TR ST Lam S £ 0

Doctoral thesis, publications, presentation

HIIZRET 32

fhEEH BB DS Other Faculty Requirements

TX R -#FEE Textbooks

X I5E ¥ Reading List

S HEHR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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F1 B4 Course Title HuERBEI Rl 56 Ca# ¢ I [Seminar in Earth System Science I ]
HERER Subtitle 0
EEZE Instructor B I K [Chief of the Division] (KB BB R F205%)
Y E Other Instructors | All Staffs of the Division[All Staffs of the Division](KZBiBR Be £ FB58)
T BT Course Type EREAFREEMEA
BASELERE Year 2024 Ef[EEIZES Course Number 045041
HAR Semester A B Number of Credits 4
BEMRE Type of Class 25 2 G SC(HF | AREER Year of Eligible Student 1~2
7%)
¥ &¥ R U5 Eligible Department/Class HUER DB B BRI
F2/31)2 %4 3—FK Numbering Code ENV_ESS 6612
KS¥EI—R 8 Major Category Code, Title ENV_ESS Environmental Science Earth System Science
A 5] BRIER B (MEBRERL F %)
LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 6

INA¥E3—K -4 Small Category Code, Title 1

= 5883—F S5 Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

= EBRIEEDTE Availability of other 2 R#]

faculties

## REEIF Other Information HER BB HBOBRGERB [ER B ]

BEEMmA X Class Method 1 sfmfE 3R B G o 4)

F—"J—K Key Words
ORI, I —
Recent papers, seminar

2% BH4Z GCourse Objectives
HERFE R 2212 B2 E NI OB OB ik, BRI S, S5IZ, B OIS 5 O 0% B O e MR 72 L
BRFL, SEneE U CHREIED D.

Understanding recent progress in science related to master’s thesis

F|3%= H4Z Course Goals
el OWFZEEN 0] D BRfFE
Understanding recent progress in science related to master’s thesis

235 Course Schedule
a—Z22HE, bLUTFNIVE/NER I NN —T DHEICL > TEBEINDEIFT —IIBIL, thFEOFRFEEE, Hinlcs
M, F-ENHRFTD. EHE HIEITa— AT EIC 8 5.

To attend a seminar, read and discuss the individual science issues, and present a summary.

#REFE (PE-EB)FDODABRLSE Homework
FER U OT=D I H AN SRR SR 44 A 2700,

Read reference papers.

AAESTM D E# L% Grading System
K —AZLIZTED NI EI T —FEA~DO SN FER RN FICL > TR 5.

Participation and oral presentation

fh 2 EBIED S Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory

{% Additional Information
PE 8 ORI Ea— AL HEIZWAbELZL. LT —AHAF L RAE R E SO L.

Details of the seminar in each course are available from a staff in charge. Aldo refer to information given in a course guidance.

67 / 259




FLB 4 Course Title HERFE B4 51 AFZE 1 [Research in Earth System Science I (for Master’s Thesis)]
HERER Subtitle 0
BB Instructor BLY & [Chief of the Division] R BeBrBEFF e
Y E Other Instructors | All Staffs of the Division[All Staffs of the Division](KZBiBR Be £ FB58)
T BT Course Type EREAFREEMEA
BASELERE Year 2024 Ef[EEIZES Course Number 045042
HAR Semester A B Number of Credits 8
BEMRE Type of Class 25 2 G SC(HF | AREER Year of Eligible Student 1~2
7%)
¥ &¥ R U5 Eligible Department/Class HUER DB B BRI
F2/31)2 %4 3—FK Numbering Code ENV_ESS 6622
KS¥EI—R 8 Major Category Code, Title ENV_ESS Environmental Science Earth System Science
A 5] BRIER B (MEBRERL F %)
LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 6

INA¥E3—K -4 Small Category Code, Title 2

= 5883—F S5 Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

= EBRIEEDTE Availability of other 2 R#]

faculties

## REEIF Other Information HERE R E R B [MERE ]

B ERA X Class Method 1 sfmfE 3R B G o 4)

F—"J—K Key Words

&5

master’s thesis

2% BH4Z GCourse Objectives
E5mSCVERR DT, HERE R F 2B D09t a2 k2729,

To accomplish a master’s thesis and present the results.

H|5Z B4E Course Goals
&3 SCER

To accomplish a master’s thesis and present the results.

B %E1E Course Schedule
FREZEORED FIC, 4B O —~ BT A A2 82725,
To study master’s thesis under a supervisor.

EFEFEE (FE-BEE)FDORANAELSE Homework
e a— A LIZHRENA.
Prepare own data—set according to own research theme.

RS D BE#ELH % Grading System
Fa—AZ LI, EERHSURSNICHEERERITLE SO CRHET .

master’s thesis and presentation

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{§% Additional Information
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F EH 4 Course Title BB S A Gs [ Fundamental Course in Paleoenvironmental Science]

S ERER Subtitle [

EEZE Instructor (A 1Ef [YAMAMOTO Masanobu] (K %2Re i ER B 57 R AR 52 05%)

HHH A Other Instructors | SEKI Osamul[SEKI Osamu]({EIRAEL = FE7T), IRINO Tomohisal[IRINO Tomohisal(HiERER IR}
2 42 B ), MATOBA SumitoMATOBA Sumito]( /& I8 AF « B& # & — Y 7)), 1IZUKA
Yoshinori[lIZUKA Yoshinori] (&R B 2AFFERT)

FLB7EAI Course Type BRESREBE R MR E
BASBLERE Year 2024 Ef[E1EIZES Course Number 045078
HAR Semester 1% 8 (F 4% — | BAIH Number of Credits 2
L)
BEMRE Type of Class s HEER Year of Eligible Student 1~2
¥ &R US5X Eligible Department/Class
F2/31)> % 3—FK Numbering Code ENV_ESS 5100
KH¥EI—R 8 Major Category Code, Title ENV_ESS Environmental Science Earth System Science
G BRERL BT (HERBE AL HE )
LARJLa—R:LUARJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—-Graduate School Classes

th43¥F3—K -8 Middle Category Code, Title 1

IND¥EO—R £ Small Category Code, Title 0

B E0—F-EEE Language Code, Language 0 Classes are in Japanese.
Type

I EIEEDTE Availability of other i)

faculties

## BREEIF Other Information HOER DB BRI BR R R E
B ER A Class Method 1 *pm% 2R B G i o A0

F—"J—K Key Words
R, R, HECE, HERIERE(L

Paleoenvironment, Paleoclimatology, Paleoceanography, Global warming

23D H1Z Course Objectives

HIERERBE DR TR T 552 T, BIEOHERBRIE ORI B %, M EOBREABOBANOIEETHZENEETHD. K
FTIE, HERBRBRII R A D D) X TOREMNFRLL TRALD, HEREIZBE T2 HERE SR T IEE i3 5.
Understanding paleoenvironmental changes is crucial to the projection of future environmental changes. Lecture is given for
understanding the outline of paleoenvironmental science by learning its methodology and perspective as a basic of modern
environmental earth science.

F:ZE B 48 Course Goals

WO IE, B, BEORELECOWN, BUEOREDOMKY LD, FRT~OTE a5,

The goal is to understand the methodology and perspective of paleoenvironmental science, the outlines of environmental changes
in the past, present and future.

{2 %51 Course Schedule

BRI RO (1L4S) Outline of plaeoclimate science

FEwR(UAR) [(WRET—HAT, Taxy, [lEAT I, 70—K73v 7] Methodology

JE R OREEE 58 (LAS) [20 HkdiEEZ{k] Climate changes in historical times - forcing

EHFROSKELS) R (UA) [RUEZELOH2E~D A 737 K] Climate changes in historical times - response
TARAT DO YAV (19355) [T A AT DRFEEIRAIOIE S, AR OFFIEE L COKFMLKLL, DO YAV DFEH] Ice
core and DO cycles

REBRRTAEBLRFET A7V (F) DREDRT AL, =7y VES), SoKmEZE D), KRk IR EB DA =
A ] Ice core, greenhouse gas and carbon cycles

IFrvabty F ANV EKIR BA S (ANE) (88 Z3R, BH /N7 X, Inmbrie JEOKIK ®ET /L& LRO4 A3 VE il ]
Milankovitch cycle

WEEDOK (FEFEFNLIR) « R 3 (REEHE) I AR B (CNEF) URFAHE 0O 2 PE - HEFE - IR FFEFE RINL A~ 12 2] Isotopes and Earth’
s carbon and water balances

IS5 Ay F P A2 LM O EBREEEEE O BR (N [T AR T 2L AEERE DAL AHRILR, HE K HEL KR &, AMEIC L1
HZp RSk TPl 0%% /7] Glacial-interglacial cycles and sea level change

TAEA 7 —/VAEE) HE % (ANE) L RWEEEO SEESE, SST Z'mry, w7V B AR, bipolar seesaw] Millennial-scale
variability

AR AD S (BE) [(F 27 mx o b A7z LGM OS5k RE] Worlds of the last glacial

HER A8 CORIEZAL () [7 7 b=v 7 A — V5 f5 28 8] Secular changes in Earth’s climate

SfEET VERREY 2L — g (BF) [LGM., Mid-Holocene, LIG, Mid-Pliocene, & /L« 5 — X ik &5 de . HERD
PMIP #9724 5] Climate model and paleoclimatic reconstruction
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ETVTEBLTHRLEEDOKELE AT =X 2 (BE) [ Il KB A 8% B IZH)] Mechanisms of past climate changes
examined by paleoclimate modeling
SAEOREE T (BE) IPCC, R e D%E]] Projection of climate

#REFE (PE-EB)FDODABRLSE Homework
TE LA E 1R

One hour for preparation and brushup

FRAESME D E#EEH % Grading System
INT AN (40%) , HIFE HPREEE (30%) , LR —1 (30%) &b SITH A B REAM
Evaluation will be done based on small tests (40%), behavior (30%) and report (30%).

fh 2 EBIE DS Other Faculty Requirements

TX R+ Z Tl Textbooks

FAEIEEEE Reading List

F VT T N— S KITNEE SE S, 2008

Earth’s Climate Past and Future,”Ruddiman: W.H.Freeman and Company, 2000
NEERPBEDLI0 TN/ )3 Gkt 7 /L —/ v 7%, 2017

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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FlE4 Course Title

HER S5 K Ittt Fundamental Course in Cold Region Sciences]

S ERER Subtitle

0

EEZE Instructor

) /1 IWATANABE Tsutomu] (EIRENFRFSERT)

B # B Other Instructors

SHIMOYAMA Kou[SHIMOYAMA Kou]({&iEFt Z4F 58 FT), TOYOTA Takenobu[TOYOTA
Takenobu]EIEEHEMFZEHT), MITSUDERA Humio[MITSUDERA Humio J({SIEMF - B AH—v7),
SUGIYAMA Shin[SUGIYAMA Shin](fK IR F} 7 4fF 98 77), SHIRAIWA Takayuki[SHIRAIWA
Takayuki]({EVEAF « B AR —Y7), MATOBA Sumito[MATOBA Sumito]({KIRHF - B A H—Y7),
GREVE, RalfflGREVE, Ralfl({&iEHR} FHFFEAT), IZUKA Yoshinori[lIZUKA Yoshinori ({&E A
SFRFZEAT), ISHIKAWA Mamoru[ISHIKAWA Mamoru](MiERBR 858} £ HF 42 F%), PODOLSKIY
EVGENY[PODOLSKIY EVGENY], MINOWA Masahiro[]MINOWA Masahiro]({&1E.F} F4F 72

D)
F BF&Jl Course Type BB ME B
BAEERE Year 2024 ErEZI&E-S Course Number 045067
#ARS Semester 158 (F 4 — | BAIH Number of Credits 2
2)
BEMEE Type of Class e YWRER Year of Eligible Student 1~2

W &RFEF - 25X Eligible Department/Class

F2/31)> % 3—FK Numbering Code

ENV_ESS 5102

KS¥EI—R 8 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

E 35

BRELARL At (M ERE B2 550

LARJLa—R-UAJL Level Code, Level

5 Specialized Subjects (basics) in graduate level (Master’s Course and
Professional Course), Inter—Graduate School Classes

th43¥F3—K - 48 Middle Category Code, Title 1

IND¥EO—R £ Small Category Code, Title

0

EE3—K+E & Language Code, Language
Type

2 Classes are in Japanese and English (bilingual, or language is decided
once the student composition has been finalized).

2SR EEED TS Availability of other

faculties

1)

## R I8 Other Information

HOER S B B B AR

BEEMRA X Class Method

1 % % AR H O O )

F—"J—K Key Words
EOK-ZGIE ., T OK, finth

cryosphere, snow, ice, polar regions

2% BH4Z GCourse Objectives

Eok - R BERE A, KRR OFEE A CEICEDETOIFEO—4 %, ZRMEG- LI BRE O EE 4 72 B KRB G A1

LIRS, PO RT <RREAT,

A short course of cryosphere science. Briefly introduce the life of snow and selected research topics relating to snow and ice.

Zl|5Z B 4Z Course Goals

SESERTKBLG ORI, TOKIE D HERER 5

(CRITRRI 2 BER

To understand the characteristics of cryospheric phenomena and the role of cryosphere in environment of the Earth.

225 Course Schedule

TREOTHHZBIHE 2 16 MOfEFREA L= 27 T1TD,

BB LR E AT
. EE-RTZomER

. KIAK R

LR+

. T AR TR

. FEIRPE DKL

. BB ORGSR

. WK LHREEBRBE

CO N O U1 &~ W DN+~

Omnibus—style 15 lectures on the following topics:

. Cryosphere and climate system

. Physics of precipitation and snowpack
. Glacier and ice sheet

. Permafrost

. Ice—core science

. Cold-region hydrology

. Cold-region meteorology

. Sea ice and marine environment

0 3 O U1 &= W DN —
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#REFE (PE-ED)FDODABRLSE Homework
AR IR SIS RAS B O/ — MEIZEE N TE B L, RB7R s34 B 0N E 3072 8 U CHR 2 R D,

Review handouts and notes

AAESTM D E# L% Grading System
B AOBINREE KT SIZFE /N T AR - LR — NEE UG5,

Quizzes, short reports and participation in class

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks
P E TR 95, Text books and references will be announced in the class.

H# &I ERE Reading List

BEAR—LR— Websites
http://www.arcus.org/, http://nsidc.org/data/seaice_index/, http://wwwsoc.nii.ac.jp/jssi/

WEEDH—LR— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/
https://sites.google.com/site/courseincryosphereen/home

% Additional Information
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FLB 4 Course Title KEHFEY B S Bt ss Fundamental Course in Atmosphere—Ocean Physics]
HEREB Subtitle (R AFER) [
EEZE Instructor JEJR IE% [FUJIWARA Masatomo] (KBt i ER BR 55 B WF JEF%)
Y E Other Instructors | OSHIMA Keiichiro[OSHIMA Keiichiro &Rl £ 72 FT)
FLEEAI Course Type RER AR A
BASELERE Year 2024 Ef[EEIZES Course Number 045068
HARS Semester 1% H) (F4 — | B Number of Credits 2

)
B EMHAE Type of Class s HEER Year of Eligible Student 1~2
W& F 252X Eligible Department/Class
F>/8J> %' 3—F Numbering Code ENV_ESS 5100
K5I —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
G BRE R T (HERBE AL HE )
LR JLa—FK:-LARJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title 1

IND¥EO—R £ Small Category Code, Title 0

B E0—F-EEE Language Code, Language 0 Classes are in Japanese.
Type

tFEEHEBEDTAE Availability of other 1 7]

faculties

## REEI Other Information HOER DB BRI BR R R E
BEEMRA X Class Method 1 kbR B O i o )

F—"J—K Key Words

Meteorology, Oceanography, General Circulation, Geostrophic Flow, Midlatitude Weather System, Tropical Meteorology,
Numerical Weather Prediction, Atmospheric Boundary Layer, Atmospheric Chemistry, Ozone Layer, Climate Change, Global
Warming;

Thermohaline Circulation, Wind—driven Circulation, Potential Vorticity, Western Boundary Current, Ocean Mixed Layer, Tide

23 B4E Course Objectives

To study the dynamics and the thermodynamics of the atmosphere and ocean for the purpose of understanding the structure,
circulation and variability of the real atmosphere and ocean. To learn major phenomena in the atmosphere and ocean, and to
understand their mechanisms.

H|5Z B4E Course Goals

To understand the basic concepts that describe the dynamical and thermodynamical processes of the atmosphere and ocean.

$23E1H Course Schedule

(Atmosphere part)

1. Climate of the Earth

. Meteorological Phenomena 1

. Meteorological Phenomena Il

. Atmospheric Boundary Layer, Atmospheric Chemistry
. Middle Atmosphere and Ozone Layer

. Climate Change I

. Climate Change 1I (Global Warming)

Ocean part)

. Thermohaline circulation, Property of sea water

. Heat and fresh water budgets, Oceanic mixed layer
. Basic equation, Geostrophic current

. Wind—-driven circulation, Potential vorticity

. Tide, Mixing

. Observation, Global warming and ocean

7. Examination, Review

NN O O R W N

D O B W N =

EFET (FE-HE)EDNBLNE Homework

Review the prints distributed at the lecture and materials uploaded at the website.

ST BE#LH % Grading System

The evaluation is based on the report and examination both for atmosphere and ocean parts.

fh 2 EBIED S Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List
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B AR—LR— Websites
http://wwwoa.ees.hokudai.ac.jp/

WEEDH—LR— Websites of Laboratory
http://wwwoa.ees.hokudai.ac.jp/index_e.html

{§#% Additional Information

Atmosphere part is given on Monday by Dr. Fujiwara, and ocean part is given on Wednesday by Dr. Ohshima. Both parts must
be taken for getting the credit. The atmospheric part and the ocean part can be taken separately in 2 years (i.e., one for one
year, and the other for the next year).
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F EH 4 Course Title KA A [Fundamental Course in Marine and Atmospheric Chemistry]

EE 2 H Subtitle KA A Basic Course in Atmospheric and Marine Chemistryl[]
EHEHE Instructor AR ek [SUZUKI Koji] OR5FREHERBR BEFHAAIF 7ER%)

}H 4 E Other Instructors | KAMEYAMA  Sohiko[KAMEYAMA  Sohiko]( #ft Bk Br 5% B %= #F %8 7 ), MIYAZAKI
Yuzo[MIYAZAKI Yuzo]UEIEFHEMF 52 HT)

FLB7ERI Course Type BREFRFHERMELE
BASEEERE Year 2024 s E1FE-S Course Number 045070
HAR Semester 1% 8 (F % — | BAIH Number of Credits 2
L)
ZERWEE Type of Class Hisis SRR Year of Eligible Student 1~2
&P F} /52X Eligible Department/Class
F2/31)>%4'3—F Numbering Code ENV_ESS 5100
K53 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
A 5] BRIER B (MEBRERL F %)
LA JLa—K-LARJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—-Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title 1

INA¥E3—K -4 Small Category Code, Title 0

= 5883—F S5 Language Code, Language 0 Classes are in Japanese.
Type

thFEBBIEEDRE Availability of other 1 A]

faculties

## REEIF Other Information HUER BB A REBRERL A
B EERA X Class Method 1 sfmfE 3R B G o 4)

F—"J—K Key Words
KEACE WAL
Atmospheric Chemistry, Marine Chemistry

232D H4Z Course Objectives

KREALF LA T2 BRI R 2 L C, BRI LT R 72 R BE S (L 2 BRAR 372,

The instructors are going to provide a basic course on atmospheric chemistry and marine chemistry to students for
understanding global or regional environmental changes.

Zl|5Z B 4Z Course Goals
—HOEFREZBL T, RREWFEICBI DR BRI b2 BIEE D5,

Students are expected to understand chemical processes in the atmosphere and ocean through a series of lectures.

235 Course Schedule

(1) K&K FLpE LR S AR

(2) g4

(3) xtiiifE A~

@) KK 7a/ L

(5) KK EAL 7 O HIERA L ROTE BR & U e 228
(6) K DK B LEAE BR

(M WLED IR FETER |

(8) M DR FEVEER 11

(9) MELED R F G R

(10)MFPEDY AFER

(11) FEARDALFE LR~ D % 5
(12) e — R E AR BAEH

(13) KK —MrER A2

(14) R —MHFEESR BT DhE G ER |
(15) K& — MBS SIS T DR FEAEER 11

HEOHRFICLY, LRLOERONERILHE D5 DBHD,

(1) Atmospheric constitutes including greenhouse gasses

(2) Ozone in the stratosphere

(3) Ozone in the troposphere

(4) Atmospheric aerosol

(5) Geochemical cycling of atmospheric trace gasses and its effects on climate
(6) Composition of seawater and ocean circulation

(7) Ocean carbon cycle 1
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(8) Ocean carbon cycle 11

(9) Ocean nitrogen cycle

(10) Ocean phosphorus cycle

(11) Terrestrial geochemistry and its influence on marine environment
(12) Material interaction between the ocean and atmosphere

(13) Gas exchange between the ocean and atmosphere

(14) Ocean—atmosphere sulfur cycle |

(15) Ocean—atmosphere sulfur cycle II

The sequence of lectures above may change.

#REFE (PE-EBFDODABRLSE Homework
(LD IS (5L, (LA RURS) 2L Th{ZL,

Students should understand the basic concept of chemistry (e.g. mole, chemical reactions).

RS D BE#ELH % Grading System
KON R =M LT/ N T AN LS CRE 5,

Grading is estimated with mini—reports or mini—tests after each lecture.

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

HERBR RS2 AP - ETHLJ. E. 7o RV a—2 4 SuE R, 2012
KEALFEAF,D. J. V=Aa7 WA KRZEHAR, 2002

HEEERIERAL 2/ TR R0 kAL, 2014

# &I ERE Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory
https://pablos.ees.hokudai.ac.jp/bge/index.html

% Additional Information
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F B4 Course Title & S iml Advanced Course in Paleoclimatology]

HERER Subtitle 0

BB Instructor (LA IEfH [YAMAMOTO Masanobu] CRS2BE IER B 5 AL 2AFZE %)

BB Other Instructors | SEKI Osamu[SEKI Osamu](EIEEL 7B FEFT), IWASAKI Shinya[IWASAKI Shinya](HiEKBR 5
BT

FLEFE5 Course Type BREFRFHERMELE

BASEEERE Year 2024 s E1FE-S Course Number 045074

HAR Semester 25 W (Fk# — | BB Number of Credits 2
L)

ZERWEE Type of Class Hisis SRR Year of Eligible Student 1~2

&P F} /52X Eligible Department/Class

F2/31)>%4'3—F Numbering Code ENV_ESS 6301

K53 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

A 5] BRIER B (MEBRERL F %)

LA JLa—FK-LARJL Level Gode, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 3

INA¥E3—K -4 Small Category Code, Title 0

= 5883—F S5 Language Code, Language 1 Classes are in English.
Type

thFEBBIEEDRE Availability of other 1 A]

faculties

## REEIF Other Information HUER BB A REBRERL A
B EERA X Class Method 1 kb 2R B i o 20

F—"J—K Key Words
R e, HHECE, HERIEREL

Paleoclimatology, Paleoceanography, Global warming

2% BH4Z Course Objectives

HIBREREE O R R TR 292 T, BIEOKURET DL LA AL MRS HIENEE THD. AL TIL, HREFIZETS
HERE S T IE iR 5.

Understanding the mechanisms of paleoclimate changes is crucial to the projection of future environmental changes. Lecture is
given for understanding the outline of paleoclimatology by learning its methodology and perspective.

F;Z B & Course Goals

WREFDITE, BT, BEOREET O, [T ~OTE Aa g5 5.

The goal is to understand the methodology and perspective of paleoclimatology, the outlines of climate in the past, present and
future.

$23E1H Course Schedule

WAEZOBERE (1) Outline of plaeoclimatology

J5 5 (1A Methodology

105N G100 A7 — L 5525 8) (11 4) Decadal to centennial-scale climate variability
WEPE TR — V48 8 (5 IRF) Millennial-scale variability in marine realm

K HREIOK 1 28 B (5 I%) Glacial-interglacial variability

T I h= I A — )V 552 ) () Secular changes in Earth’s climate

& BT T L (BH) Application of climate model

LMD F ST (B8) Projection of climate

EFEFEE (FE-BEE)FDORANAELSE Homework
T LAE B 1R

One hour for preparation and brushup

ST BE#LH % Grading System
INT AN (40%) , HIJE FRHRERE (30%) , LR —1 (30%) &8 SNZH A IS REA
Evaluation will be done based on small tests (40%), behavior (30%) and report (30%).

fh = EH BB DS Other Faculty Requirements

TX R -#FEE Textbooks

X I5E ¥ Reading List
Earth’s Climate Past and Future,”Ruddiman: W.H.Freeman and Company, 2000

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory
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{#& Additional Information
This lecture is given in English.
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F EH 4 Course Title AW ERA L 2 IR [Fundamental Course in Biogeochemistry]

S ERER Subtitle 0

EEZE Instructor AR JEWR [SUZUKI Kojil (REFBEHIERER BE AL F 2E15E)

$H 4 E Other Instructors | KAMEYAMA  Sohiko[KAMEYAMA  Sohiko]( #f1 Ek BR 85 Bl %% BF 72 [% ), MIYAZAKI
Yuzo[MIYAZAKI YuzolJUEIE B FHF 52T

FLB7ERI Course Type RELE PR MR E
BASEEERE Year 2024 s E1FE-S Course Number 045073
HAR Semester 25 (Fk & — | BABI¥ Number of Credits 2
L)
BEMEE Type of Class e WRER Year of Eligible Student 1~2
W &RFEF - 25X Eligible Department/Class
F2/31)>%4'3—F Numbering Code ENV_ESS 5101
K53 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
A 5] BRIER B (MEBRERL F %)
LAJLa—K:LAJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—-Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title 1

INA¥E3—K -4 Small Category Code, Title 0

= 5883—F S5 Language Code, Language 1 Classes are in English.
Type

thFEBBIEEDRE Availability of other 1 A]

faculties

## REEIF Other Information HUER BB A REBRERL A
B EERA X Class Method 1 kb 2R B i o 20

F—"J—K Key Words
WAL, KRB, ek b, W EER . HERER BERE

Marine Chemistry, Atmospheric Chemistry, Biogeochemistry, Material Cycling, Global Environmental Issues

2% BH4Z Course Objectives

HIER DR L PR A2 IELSEMR T 5720 RKEALZEEME L 20 F 75k 5% 21T,

To understand biogeochemical processes on the earth properly, the instructors are going to provide basic lectures on marine
chemistry and atmospheric chemistry.

F:ZE B 48 Course Goals

HERIRBE AL R e A S e & O HIERBR BRI, RR[EHHEICRBIT 24 HER L F R RIC OV T, flH %, —# O
AN CEDINTRDZ e HIEET 5,

The instructors expect students who will be able to explain global environmental issues such as global warming and stratospheric
ozone depletion, and biogeochemical processes in the atmosphere and the ocean after a series of courses.

$23E1H Course Schedule

AR TR AR AV ey BiEY ATV mT ey v A (RSE, BHR L VUE) ICEB LT, AMEE TAEWIS
DD DDV EE D, FNHENREL MERBR BT BEIZ DWW TRERL, BT 2.

The instructors are going to explain and discuss the dynamics of chemical materials such as carbon dioxide, methane, ozone,
chlorofluorocarbons, dimethyl sulfide, aerosols, and bioelements (e.g., carbon, nitrogen, phosphorous) which can influence
earth environments, their relevance to biological activities including human being, and global environmental issues.

EFEFEE (FE-BEE)FDOANAELSE Homework
(LD IS (BV AL SUREE) ZEREL T2 L,

Students should know the basic concept of chemistry (e.g. mole, chemical reactions, etc.).

RS D BE#ELH % Grading System
Kl F % D/ R — M E > TR 35,

Grades are going to be estimated with mini reports after each lecture.

fh 2 EBIED S Other Faculty Requirements

TX R EF]E Textbooks

Introduction to Atmospheric Chemistry,” Jacob, Daniel J.: Princeton University Press, 1999

Biogeochemistry: An Analysis of Global Change (3rd edition),”Schlesinger, William H. and Bernhardt, Emily S.:Elsevier, 2013
Ocean—Atmosphere Interactions of Gases and Particles,/Liss, Peter S. and Johnson, Martine T.:Springer, 2014

X I5E ¥ Reading List

B AR—LR— Websites
http://www.jma.go.jp/jma/menu/bunyaearth.html

WEEDH—LR— Websites of Laboratory
https://pablos.ees.hokudai.ac.jp/bge/index.html
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{§% Additional Information
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FLB 4 Course Title JbMRiE e F Introduction to Circumpolar North]

S ERER Subtitle [

EEZE Instructor (A 1Ef [YAMAMOTO Masanobu] (K %2Re i ER B 57 R AR 52 05%)

B2 8 Other Instructors ISHIKAWA Mamoru[ISHIKAWA Mamoru]( #1 Bk Bt £ F % #F 28 B ), YASUNARI
Teppeil YASUNARI  Teppeil, PODOLSKIY EVGENY[PODOLSKIY EVGENY], Juha
SAUNAVAARA[Juha SAUNAVAARA], GARCIA MOLINOS JORGE[GARCIA MOLINOS
JORGE], MENSAH Vigan Joel Sebastien[MENSAH Vigan Joel Sebastien]({&iEF}EMFZEFT),
OHNISHI FujiolOHNISHI Fujio]l, UTO ShotarolUTO Shotaro], TOJO Yasumasa[TOJO
Yasumasa]( L2152 R%), HIRATA Takafumi[HIRATA Takafumi]

FLEEAI Course Type BRESRHEBE R MR E
BASELERE Year 2024 Ef[EEIZES Course Number 045077
HARS Semester 27 (Fk &% — | BAGI¥ Number of Credits 2
L)
BEMRE Type of Class s HEER Year of Eligible Student 1~2
X &P R -5 Eligible Department/Class
7+ %' 3—F Numbering Code ENV_ESS 6311
KS¥EI—R 8 Major Category Code, Title ENV_ESS Environmental Science Earth System Science
G BRE R T (HERBE AL HE )
LARJLa—R:LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥E3—K - 48 Middle Category Code, Title 3

INGFEO—F -4 Small Category Code, Title 1

& iE0—F - 555 Language Code, Language 1 Classes are in English.
Type

I EEEDTE Availability of other i)

faculties

## BRZE I8 Other Information HOER DB R BR AL E
B E=EA Class Method 2}z ER B (i)

F—"J—K Key Words
Arctic, Global Environment, Global warming, Climate change, Ecosystems, Human activity, Permafrost, Northern Sea Route,
Global politics, Sustainable development

23D H1Z Course Objectives

Through the lectures on features and processes of physical, biological, and humanities/social sciences of the Circumpolar North,
To understand physical and biological features and processes of the Circumpolar North

To identify the features of cultures, social structures, and political systems of Circumpolar North

To identify the critical issues for Circumpolar North such as climate change, economic activities, stewardship, self-determination
and globalization

Zl|5Z B 4Z Course Goals
To be able to think about issues of circumpolar north through interdisciplinary perspectives, such as physical and biological
features and processes, social sciences, climate change, economic activities, stewardship, self-determination, and globalization.

$23E1H Course Schedule

1 Introduction to circumpolar North

2 Permafrost

3 Paleoclimatology

4 Wildfire and air pollution

5 Ocean Ecosystem

6 Physical Oceanography and Sea Ice

7 Maritime shipping and natural resource development in the Arctic
8 Arctic geopolitics: past, present, future

9 Northern Sea Route

10 Contemporary and future changes in Arctic biodiversity

11 Indigenous and non—indigenous people living in the Arctic
12 Sustainable economic development of the Arctic

13 Climate change and Future risks for environments

14 Solid waste management in small community in arctic region

#REFE (PE-EB)FDODABRLSE Homework

Reading lecture handouts, literature, and reports will be due.

AAESTM D E# L% Grading System
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Short reports will be due. Grading will be made based on those reports and attendance to the lectures.

fh 2 EBIED S Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information
Handouts will be used.

This class is the same as “Introduction to Circumpolar North” in Inter Graduate School Classes.
In case of taking this class, the students who belong to the Graduate School of Environmental Science are asked to register
this class as the class of Graduate School of Environmental Science.
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F1H% Course Title {22 E S 475w Advanced Course in Chemical Oceanography]

R Subtitle bS53 Advanced Course in Chemical Oceanographyl]

EHEHE Instructor Faf st INISHIOKA Jun] (EIRABHAHFIERTHEE SR A A —Y B /e 2 2 —)

{24 B Other Instructors | WATANABE  Yutakal WATANABE  VYutakal( 1 Bk 82 5% £ %% #F 8 B2 ), YAMASHITA
YouheilYAMASHITA Youhei] (HiERER BEBHAAFZERT)

FLEFE5 Course Type BREFRFHERMELE

BASEEERE Year 2024 s E1FE-S Course Number 045043

HAR Semester 1% 8 (F % — | BAIH Number of Credits 2
L)

ZERWEE Type of Class Hisis SRR Year of Eligible Student 1~2

&P F} /52X Eligible Department/Class

F2/31)>%4'3—F Numbering Code ENV_ESS 6310

K53 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

A 5] BRIER B (MEBRERL F %)

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 3

INA¥E3—K -4 Small Category Code, Title 1

= 5883—F S5 Language Code, Language 0 Classes are in Japanese.
Type

thFEBBIEEDRE Availability of other 1 A]

faculties

## REEIF Other Information HUER BB A REBRERL A
B EERA X Class Method 1 sfmfE 3R B G o 4)

F—"J—K Key Words
Ocean biogeochemistry, Chemical Oceanography, Material cycle, Data analysis, organic matter, chemical tracers

23D H1Z Course Objectives

Lecture for chemical material cycle in the Ocean, role of the Ocean for earth system.

Zl|5Z B 4Z Course Goals

[t aims to be able to understand various phenomena in the ocean and roles of the ocean from a chemical aspect

{2 %51 Course Schedule

—General overview for chemical Oceanography

—Ocean in the Earth system

—Ocean circulation and physical process which control distribution of chemical matters
—Distribution and reaction of chemical matters
—Nutrients dynamics and primary production

—-Role of trace elements

—Advance analytical method for chemical oceanography
—Carbon species in the ocean

—Ocean circulation and chemical tracers

—Air-sea interface

—Anthropogenic impact on ocean biogeochemical cycle
—Transport of terrestrial materials to ocean
—Production and degradation of organic matter

—Role of dissolved organic matter in marine ecosystems
—Refractory dissolved organic matter

#REFE (PE-EB)FDODABRLSE Homework

The contents is understandable to student who studies oceanography for the first time.

RS D BE#ELH % Grading System
The grade evaluation is conducted by using the test result, the report evaluation, the presentation, the attitude of teaching,
etc.

fh = EH BB DS Other Faculty Requirements

TX R -#FEE Textbooks

H 515 F X & Reading List

WREHIERL 2/ T AR AR - Sl kAT, 2014

Ocean Biogeochemical Dynamics,”J. L. Sarmiento and N. Gruber: Princeton University Press, 2006
Biogeochemistry of Marine Dissolved Organic Matter,/D.A. Hansell and C.A. Carlson:Academic Press, 2014
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S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
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F1 B4 Course Title HELEAE M ERA b 245w Advanced Course in Ocean Biogeochemistry]

S ERER Subtitle

Advanced Course in Ocean Biogeochemistry[]

EEZE Instructor PE ) A [NISHIOKA Jun] EIRFLEWFFE TR BRA R — > V8L e 2 —)

B # B Other Instructors

WATANABE  Yutaka[WATANABE Yutaka]( 1 Bk B8 8% B} 22 #F 98 B ), YAMASHITA
Youhei[YAMASHITA Youhei] (HIERER 5B 2AF 226

F BfE7I Course Type BRER BRI R E
BAEERE Year 2024 EffE1EIFES Course Number 045064
#ARS Semester 2% (k&% — | BEAGI¥ Number of Credits 2
L)
BEMEE Type of Class i WERIER Year of Eligible Student 1~2

W &RFEF - 25X Eligible Department/Class

F2/31)>%4'3—F Numbering Code

ENV_ESS 6311

K53 —K -8 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

FREAER

BREERL R (HER A %)

LARJLa—R-UAJL Level Code, Level

6 Specialized Subjects (advanced) in graduate level (Master’s Course and
Professional Course)

th4#3—K+ 4 Middle Category Code, Title

3

INA¥E3—K -4 Small Category Code, Title

1

EE3—K+E & Language Code, Language

1 Classes are in English.

Type

thFEIBIEEDAIE Availability of other 1w
faculties
## R ZEI8 Other Information HEKE R - B PHEERL H

BE=EA Class Method I PR B Gl o &)

F—"J—K Key Words
Ocean biogeochemistry, nutrient cycle, trace metal cycle, primary production, non-living organic materials, chemical tracers

23D H1Z Course Objectives

Lecture for the ocean biogeochemical system, role of the system for earth system.

Zl|5Z B 4Z Course Goals

[t aims to be able to understand the ocean biogeochemical system with chemical aspect.

{2 %51 Course Schedule

+General overview for Ocean Biogeochemistry
*Physical and chemical material cycles in the Ocean
*Distribution of chemical materials

+Nitrate cycle

*Phosphate and Silicate cycles

*Remineralization and Burial in the Sediments

*Trace metal and primary production

«Carbon cycle in the ocean

+Ocean circulation and chemical tracers

+ Air-sea interface

« Anthropogenic impact on ocean biogeochemical cycle
* Terrestrial materials in the ocean

*Environmental dynamics of particulate organic matter
+Environmental dynamics of dissolved organic matter
+Dissolved organic matter in marine biogeochemical cycle

#REFE (PE-EB)FDODABRLSE Homework

The contents is understandable to student who studies oceanography for the first time.

ST BE#LH % Grading System
The grade evaluation is conducted by using the test result, the report evaluation, the presentation, the attitude of teaching,
etc.

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

X I5E ¥ Reading List
Ocean Biogeochemical Dynamics,”J. L. Sarmiento and N. Gruber: Princeton University Press, 2006
Biogeochemistry of Marine Dissolved Organic Matter,/D.A. Hansell and C.A. Carlson:Academic Press, 2014
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S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
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F1 B4 Course Title e R BB AL 4R Advanced Course in Ecosystems and Environments]
HEREB Subtitle 0
EHEHE Instructor 714 3 A\ [CHIKARAISHI Yoshito] (IR EHARFSERT)
84 E Other Instructors | TAKIZAWA Yuko[ TAKIZAWA Yuko](EIR B S£WFZE 7T
FLEEAI Course Type BRESRHEBE R MR E
BASELERE Year 2024 Ef[EEIZES Course Number 045076
HARS Semester 2% (Fk % — | BERIE Number of Credits 2
L)
BEMRE Type of Class s HEER Year of Eligible Student 1~2

W& F 252X Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_ESS 6311

K5I —K -8 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

E 105

BREEA e (M BRPE B2 B 50

LARJLa—E L ARJL Level Code, Level

6 Specialized Subjects (advanced) in graduate level (Master’s Course and
Professional Course)

th4#3—K+ 4 Middle Category Code, Title

3

IND¥EO—R £ Small Category Code, Title

1

B E0—F-EEE Language Code, Language
Type

1 Classes are in English.

PR BEEDRIE Availability of other

faculties

1

## 2 FE1H Other Information

HhBRPE B R PR A H

BEEMRA X Class Method

1 X2 2ER B O o 2

F—"J—K Key Words

Ecosystem, environments, photosynthesis, food webs, stable isotope, organic matter, biogeochemical cycle

23D H1Z Course Objectives

To learn how to understand ecosystems and environments, based on the organic matter and stable isotope analyses in
biogeochemical processes including photosynthesis and food webs.

Zl|5Z B 4Z Course Goals

To learn how to understand ecosystems and environments, based on the organic matter and stable isotope analyses in
biogeochemical processes including photosynthesis and food webs.

235 Course Schedule

(1) Biogeochemical cycles of carbon in environments
(2) Biogeochemical cycles of nitrogen in environments
(3) Biogeochemical cycles of C and N: photosynthetic input to food webs.

(4) Fundamental knowledge of stable isotopes

(5) Changes in the stable isotope ratios in environments
(6) typical application of stable isotopes in biogeochemistry and related fields
(7) Isotopic fractionation associated with elementary process

(8) Analysis of isotope ratios
(9) Mass balance calculation
(10)  Measurement and normalization

(11) Application of molecular and isotopes: principal

(12)  Application of molecular and isotopes: productivity

(13) Application of molecular and isotopes: ecosystems

(14) Application of molecular and isotopes: environments
ppl

(15) A

ication of molecular and isotopes: energy cycle

EFEFEE (FE-BEE)FDOANAELSE Homework

Homework, reports, etc.

AAESTM D E# L% Grading System

Homework with handout, and short reports in every lecture

fh = EH BB DS Other Faculty Requirements

TX R -#FEE Textbooks

X I5E ¥ Reading List

S HER—LR— Websites
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WEZEDHR—LR— Websites of Laboratory

{§% Additional Information
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FlE4 Course Title

M RE R W B A B e[ Advanced Course in Biogeochemical Cycles in Ecosystems]

S ERER Subtitle [

EEZE Instructor

14 A\ [CHIKARAISHI Yoshito] ERIERFHFFEHT)

B4 EE Other Instructors

TAKIZAWA Yuko[ TAKIZAWA Yuko)({&iEL FHFZ2HT)

FLEHFEAI Course Type

Y e A U A B

BABLEE Year 2024 B EIFES Course Number 045075
AR Semester 158 (F4%— | BRI Number of Credits 2

L)
BEMEE Type of Class s FEBEER Year of Eligible Student 1~2

¥ & =F 252X Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_ESS 6310

K5I —K -8 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

E 105

BREEA e (M BRPE B2 B 50

LARJLa—E L ARJL Level Code, Level

6 Specialized Subjects (advanced) in graduate level (Master’s Course and
Professional Course)

th4#3—K+ 4 Middle Category Code, Title

3

IND¥EO—R £ Small Category Code, Title

1

B E0—F-EEE Language Code, Language
Type

0 Classes are in Japanese.

PR BEEDRIE Availability of other

faculties

1

## 2 FE1H Other Information

HhBRPE B R PR A H

BEEMRA X Class Method

1 X2 2ER B O o 2

F—"J—K Key Words

biosphere, ecosystem, water cycle, carbon cycle, nitrogen cycle, stable isotope, global environment, earth system, environment

2% BH4Z GCourse Objectives

To learn carbon and nitrogen cycles in biosphere, and to understand interaction between ecosystems and global environments

H|5Z B4E Course Goals

To learn basic knowledge on material (e.g., carbon and nitrogen) cycles in ecosystems

To lean function of organisms in material cycles in the earth

To lean analysis and application of stable isotope ratios

$23E1H Course Schedule

(1)  C and N cycles in the earth

(2)  Impact of human activity

(3) Application of stable isotopes in science
(4)  Stable isotopes

(5) 6 notation

(6)  Isotopic fractionation

(7)  Calculation of 6 values

(8)  Addition, subtraction, and mass balance calculations

(9)  Method for isotope analysis
(10)  Analytical instruments

(11) Compound-specific stable isotope analysis

(12)  Application to paleo—nitrogen cycle
(13) Application to food web structure
(14) Application of 14C analysis

(15)  Application of Stable Isotope Probing

#REFE (PE-EB)FDODABRLSE Homework

Homework, reports, etc.

AAESTM D E# L% Grading System

Homework with handouts, and short reports in every lecture

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks
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# &I ERE Reading List

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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FLB 4 Course Title JKIAT « KR iRl Advanced Course in Glacier/Ice Sheet Science]

S ERER Subtitle [

EEZE Instructor 1L E [SUGIYAMA Shin] (KIEF} ZAFZERT)

B4, S Other Instructors | [IZUKA Yoshinori[lIZUKA Yoshinori] (K ¥a B 2% BF 22 1), MINOWA MasahirolMINOWA
Masahiro J({EIEA A ZEFT)

FLB7ERI Course Type BREFRFHERMELE

BASEEERE Year 2024 s E1FE-S Course Number 045044

HAR Semester 254 B 18 Number of Credits 2

B EMHAE Type of Class s HEER Year of Eligible Student 1~2

X &P R -5 Eligible Department/Class

F>/8J> %' 3—F Numbering Code ENV_ESS 6322

K5I —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

G BRE R T (HERBE AL HE )

LARJLa—R:LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 3

IND¥EO—R £ Small Category Code, Title 2

B E0—F-EEE Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

tFEBBIEEDRE Availability of other 1 7]

faculties

## REEI Other Information HERE R P AR B

REEMA X Class Method 1 eFm e B G o )

F—"J—K Key Words
glacier, ice sheet, snow, ice, paleoenvironment, Antarctica, Greenland, earth environment

23 B4E Course Objectives

Recent changes in glaciers and ice sheets are used as an indicator of global climate change. However, retreat or advance of
glaciers is difficult to predict because of its complex interaction with external environment. To better understand the evolution
of glaciers and ice sheets, we study glacial processes which control their changes, e.g. mass balance, ice flow, glacier climatology
and hydrology, in this lecture.

F;Z B & Course Goals

Participants will understand glaciers and ice sheets, and their evolution under the changing climate. They will also learn sciences
related to glaciers and ice sheets (e.g. ice mechanics, glacier mass balance and flow, reconstruction of paleoenvironment with
ice core).

$23E1H Course Schedule

1) What are glaciers and ice sheets?

2) Mass balance of glaciers and ice sheets

3) Evolution and response time of glaciers and ice sheets
4) Firn densification

5) Mechanics of ice

6) Flow of glaciers and ice sheets

7) Basal ice motion

8) Numerical glacier modelling

9) Antarctic and Greenland ice sheets

10) Remote sensing of glaciers and ice sheets

11) Instability of glaciers and ice sheets and its impact on sea level change
12) Ice cores from the Antarctic and Greenland ice sheets
13) Ice core physics and chemistry

14) Ice core choronology

#REFE (PE-EB)FDODABRLSE Homework

Homework will be given in a part of the lectures. Please be advised to read the books in the “Reading list” below.

AAESTM D E# L% Grading System

Grade is evaluated based on attitude and activity in the class (60%) and performance in assignment and written report (40%).

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks
BRTICEREEAA 50, 2B KEEBEERI T2,
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Handout is given and book information is provided in the class

X I5E ¥ Reading List

KT GEBE T OKFBIE) /BT, /B A T A EBE, 1997

The Physics of Glaciers,”K.M. Cuffey, W.S.B. Paterson: Butterworth-Heinemann/Elsevier, 2010
Dynamics of Ice Sheets and Glaciers,/Ralf Greve, Heinz Blatter: Springer, 2009

S HEHR—LR— Websites

IR B 22 #F 98 Br HP  http://www.lowtem.hokudai.ac.jp/, & & Bt 22 #F 92 B JK §#f « K R #F 98 27 )L — 77 HP

http://wwwice.lowtem.hokudai.ac.jp/, F=FH4 %t 8 HP http://wwwice.lowtem.hokudai.ac.jp/" sugishin/

WEZEDHR—LR— Websites of Laboratory
https://www2.lowtem.hokudai.ac.jp/gisg/en/

% Additional Information
Lectures take place in the Institute of Low Temperature Science.
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F EH 4 Course Title KK L FFFR[Advanced Course in Hydrologic Cycle in Cryosphere]

S ERER Subtitle [

EE# B Instructor HA 21T [SHIRAIWA Takayuki] (KIRELFHFFEATE B BRA A — Y ZEF R 4 —)

L E Other Instructors | MATOBA  Sumito[MATOBA  Sumito)( {& & #F « B¢ 4 & — ¥ 7 ), MATSUSHITA
Hirokil MATSUSHITA Hirokil( - AMF AT 1 - ABFITAT)

FLB7ERI Course Type BREFRFHERMELE
BASEEERE Year 2024 s E1FE-S Course Number 045045
HAR Semester 1% 8 (2% — | B Number of Credits 2
L)
ZERWEE Type of Class Hisis SRR Year of Eligible Student 1~2
&P F} /52X Eligible Department/Class
F2/31)>%4'3—F Numbering Code ENV_ESS 6320
K53 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
A 5] BRIER B (MEBRERL F %)
LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 3

INA¥E3—K -4 Small Category Code, Title 2

= 5883—F S5 Language Code, Language 0 Classes are in Japanese.
Type

thFEBBIEEDRE Availability of other 1 A]

faculties

## REEIF Other Information HUER BB A REBRERL A
B EERA X Class Method 1 sfmfE 3R B G o 4)

F—"J—K Key Words

snowcover, snow and chemical substances, hydrological cycle and life in polar regions, ice core, water cycle, mechanical
properties of ice, electrical properties of ice, thermal properties of ice, snow deposition, snowmelt, mass balances of snow
patches and glaciers, glacier hydrology, river discharge in cold region, river and lake ice, basics of blowing snow, countermeasure
of blowing snow, basics of avalanche, countermeasure of avalanche

2% BH4Z GCourse Objectives
Understanding of the basic ideas of heat balance, snow distribution, ground freezing, snowmelt runoff process and hydrologic
characteristics in cryosphere. Learn the outline, mechanisms and countermeasures on the snow and ice disasters.

H|5Z B4E Course Goals

Understanding of hydrological processes and snow/ice disasters in cryosphere.

$23E1H Course Schedule

. Guidance, snowcover, snow and chemical substances
. Hydrological cycle and life in polar regions, ice core
. Water cycle, mechanical properties of ice

. Electrical properties of ice, thermal properties of ice
. Basics of snow deposition

. Basics of snowmelt

. Mass balances of snow patches and glaciers

. Glacier hydrology

. River discharge in cold region

10. River and lake ice

O© 00 3 O U1 = W DN —

11. Basics of blowing snow

12. Countermeasure of blowing snow
13. Basics of avalanche

14. Countermeasure of avalanche

£mEE (FPE-EHE)EDNELS E Homework
Students are preferable to take the 'Fundamental Lecture in Cold Region Sciences’ in advance, and to participate in the ’'Field
Studies in Cryosphere’ after having taken this course.

FRAESME D E#E L% Grading System
Grade is evaluated based on (1)attitude in the class, (2)mini-exam, and (3)written report. Each ratio is (1)20%, (2)20% and
(3)60%, respectively.

fh 2 EBIED S Other Faculty Requirements

TX A Z T} Textbooks
ARSIV BB RHIEAT T D,
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H# &I ERE Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/

% Additional Information
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FLB 4 Course Title FEHBER SR  ZEF sl Advanced Course in Meteorology and Climate in Cold Regions]
HERER Subtitle 0
BB Instructor ¥ ) IWATANABE Tsutomu] (EIEFFFAFZERT)
HHLUE B Other Instructors
T BT Course Type RS REEMEA
BASEEERE Year 2024 s E1FE-S Course Number 045046
HAR Semester 25 W (Fk# — | BAGIH Number of Credits 2
L)
BEMRE Type of Class b HEEER Year of Eligible Student 1~2
&P F} /52X Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_ESS 6320
K4 ¥EI—F -4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
RG] BRE R e (HEREE AL )
LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥F3—K - 48 Middle Category Code, Title 3

IND¥EO—K £ Small Category Code, Title 2

= 5883—F S5 Language Code, Language 0 Classes are in Japanese.
Type

R EIEEDTE Availability of other Nl

faculties

## REEIF Other Information HUER BB AR BRE R A
B ER A Class Method 1w 3ER B G o 4)

F—"J—K Key Words

FEEL G, RRSERE R - AR, BUCE, BotnE, BvniE, ST 7y 7 A

Cold region, Meteorology, Atmospheric boundary layer, Land-atmosphere interaction, Energy balance, Radiation transfer, Heat
conduction, Turbulent flux

23 B4E Course Objectives

TOKIE AT O FERELFMENZI1T 5K G - KB BID 2 R | FRIRKEESE DRG0 R & - e A AE O 26
To learn about latest change in cryosphere, and to learn meteorological processes relating to or making up climate in cold
regions, with special focus on the processes in the atmospheric boundary layers and the land—atmosphere interactions

F:ZE B 48 Course Goals

AR DB KB LB O FEREL PRI S

FGEIZBITDR BRI AR R BRI S

- REESEICBIT RGO IRN A AR5

To understand latest change in cryosphere and fundamental processes in the cold region meteorology and climatology, and to
understand physical fundamentals in the boundary—layer meteorology.

$23E1H Course Schedule
RAEETK - IR DB
T O EOK B &

KR — W AR AR

- i1 3% [ DO EIY 3L

s R PO E

- M D EN - K 6
BOEB R OELTET T 7 A

- Climate and cryosphere

— Latest change in the global cryosphere
- Land-atmosphere interaction

- Surface energy budget

— Radiation transfer in the atmosphere

- Underground heat and water transfer

— Turbulent fluxes of heat and momentum

£mEE (FPE-EHE)EDNELS E Homework

AFZFETIT, HEDMTIMEOMIZ, FENCEASNIZELOFEEZ A NHONCORGL | FERRFIZEONEE
FHETDHHE BT,

Fio, W7 - FE TR E O FERERIR B OB R E L TRLZENEELYY,

Students will be asked to read English documents on the relating topics prior to class and to explain and discuss ideas conveyed
by the documents in class.
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Basic skills in physics and mathematics are desirable.

FAESTHE D B2 &A% Grading System

FEMRA 7S INAEEE | BRARIC X 2BRE | NERER, LR — M2l ORI FIZL > TR 75,

Each student will be graded based on his/her participation in class, understanding of homework materials, presentation and
reports.

P ERBRIE D S 4% Other Faculty Requirements

TX R EFE Textbooks
WH ) NETHRE R AR5,

Students will receive some handouts in class.

H# &I ERE Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/multi-sphere/

% Additional Information
AR C1T9,

This course will be held at Institute of Low Temperature Science.
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F B4 Course Title BEEGEOK 5[ Advanced Course in Theoretical Glaciology]

HERER Subtitle 0

EEZE Instructor GREVE RALF GUNTHER [GREVE, Ralf] (KIEFHFHFSEAT)
HHLUE B Other Instructors

# EFEA Course Type BRETR PR MF R

BASEEERE Year 2024 s E1FE-S Course Number 045065
HAR Semester 271 B 18 Number of Credits 2

BEMEE Type of Class e WRER Year of Eligible Student 1~2

&R FF} /52X Eligible Department/Class

F2/8J2 %' 3—F Numbering Code ENV_ESS 6321

K5I —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
A 5] BRIER B (MEBRERL F %)

LA JLa—FK-LARJL Level Gode, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 3

INS¥E3—K -4 Small Category Code, Title 2

= 5883—F S5 Language Code, Language 1 Classes are in English.
Type

hFEBBIEEDRE Availability of other 1 7]

faculties

## REEIF Other Information HOER DB A R BR R A
BEEM A X Class Method 4 A ER B GEROH)

F—"J—K Key Words
DK, KIRT, MK, died, B, ek A5

Ice sheet, glacier, ice shelf, flow, dynamics, continuum mechanics

23D H1Z Course Objectives

BRSO — R ESIT R D& | HIERS AT AT AR, MK, KGR, KDL&t b2t 5E 95,

Based on general concepts of continuum mechanics, we will study the flow and evolution of ice sheets, ice shelves, ice caps and
glaciers within the Earth system.

F;Z B & Course Goals

FA PNDIKILLHERD K AT M I T DKL DOBEN OV TEERYICHRL | & L3R SCE T #0720 0
MEOBIZE (B2, 2B a—F 3ol —al) B EMT L0 DHEMAEED,

Students will achieve a comprehensive understanding of flowing ice masses and their role within the climate system of the Earth,
and will be provided the background for carrying out own research (for instance, computer simulations) for a master or doctoral
thesis.

$23E1H Course Schedule

T—A[X 2024 4E 10 H ~2025 4= 2 H (4 15 [A], AW 14:45~16:15, A2 TA2 ), #ali#FR 2024 4£ 10 A 10 H, A7y a—
TAT DR FARIC AT A BE,

The course will be held October 2024 — February 2025 (15 lectures on Thursdays 14:45-16:15, online). First lecture: 10
October 2024. Some flexibility in the scheduling is possible; this is open to discussion among the course participants.

#REFE (PE-EB)FDODABRLSE Homework
X N

Repetition, preparation

ST D BE#ELH % Grading System
BRE~DOSNERE (50%) . FE D7 A X (50%)
Performance in class (50%), quizzes (50%)

fh 2 EBIED S Other Faculty Requirements

T A #F} & Textbooks

Dynamics of Ice Sheets and Glaciers,”R. Greve, H. Blatter: Springer, 2009

ZOTXAROEMERIT, LHFIE K ELMS/Moodle & A7 LAl U Tilds /—he LTRSS,

A shortened version of this textbook will be provided as lecture notes via Hokkaido University’s ELMS/Moodle system.

R E 15 FHE Reading List

The Physics of Glaciers,”K. M. Cuffey, W. S. B. Paterson:Elsevier, 2010
Principles of Glacier Mechanics,/R. LeB. Hooke : Cambridge University Press, 2005
Fundamental Glaciology /K. Hutter : International Glaciological Society, 2020
Fundamentals of Glacier Dynamics,”C. J. van der Veen:CRC Press, 2013

B AR—LR— Websites
https://ragger65.github.io
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WEZEDHR—LR— Websites of Laboratory
https://www2.lowtem.hokudai.ac.jp/gisg/
https://sites.google.com/site/courseincryosphere/

{% Additional Information
T A B L ORI O 5k, OFER L OEEICI D HFETOME/RAF /L,

Requirements: some level of comfort in calculus and linear algebra, reasonably good skills in oral and written English.
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F1H% Course Title KEBEEA 23R Advanced Course in Environmental Meteorology]
HERER Subtitle 0

BB Instructor ¥ ) IWATANABE Tsutomu] (EIEFFFAFZERT)

Y E Other Instructors | KAWASHIMA MasayukilKAWASHIMA Masayuki] (1R A ZE0T)
FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045047
HAR Semester 1514 B Number of Credits 2

BEMRE Type of Class b HEEER Year of Eligible Student 1~2
&P F} V52X Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_ESS 6330

KS¥EI—R 8 Major Category Code, Title ENV_ESS Environmental Science Earth System Science
RG] BRE R e (HERBE AL )

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥E3—K - 48 Middle Category Code, Title 3

IND¥EO—R £ Small Category Code, Title 3

= 5883—F 555 Language Code, Language 0 Classes are in Japanese.
Type

P EREIEZED T E Availability of other 1]

faculties

## REEIF Other Information HUER BB A REBRERL A
BEER A Class Method 1w 3ER B G o 4)

F—"7—K Key Words

ZERIAT— b, MBI, A, m—)b, KRG, Bi5YE, SLIR, BUNCE, IRFBINEL, EMIE, W, 5, KRR, ~FA2Y
B—rar, =7

spatial scale, synoptic, meso, local, air pollution, boundary layer, turbulence, heat budget, carbon budget, cloud physics, rain,
snow, precipitation, parameterization, aerosol

232D H4Z Course Objectives

HER RGP 28k 2 7o REIAR AT DZER A —VIZXO 5L, ZNENORME R KRR B IR 74 %5 28
it %,

Understand the features and the roles of various atmospheric processes on the formation of the atmospheric environment by
classifying them with their spatial scales.

F;Z B & Course Goals

HIER RIS A R 358k 2 2 KRR R D BRI R 2 M BR Y - B4 LR ICBRE L . 2N DD RRERBIERIZ I 1% H 4%
BRERFERMELRW NS TEDLIT725,

Understand the driving mechanism of each atmospheric process with the aid of physics and mathematics, and become acquainted
with those phenomena so that you can explain their role on the formation of atmospheric environment to general audience based
on the knowledge.

2 ¥5HE Course Schedule

1. ¥WEIATr—I A A r— VDO RE R
1.1 RKBBEORFZERRr— v
1.2 EYriEie

1.3 Z0 /%

1.4 BIA — L RGBS |

1.5 BIA T — L K& B 1

1.6 AV A — L KRG EZ |

1.7 AV A — L REBE 1

1.8 A7 — VR EAEA

2. B— VA — )LD KRR
2.1 REEES g O E

2.2 KRB OISR
2.3 REBES g o&pE A
2.4 FLO&E| LK E 7 T 7 A
2.5 ELIRIEBN O FopfE 5 R

2.6 ELIIEEI DA ML

2.7 HEHUEE S g OFR{LLY

1. Synoptic— and mesoscale atmospheric environment
1.1 Scale of atmospheric phenomena
1.2 Cloud microphysics
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1.3 Cloud dynamics

1.4 Synoptic—scale phenomena I

1.5 Synoptic—scale phenomena II

1.6 Mesoscale phenomena |

1.7 Mesoscale phenomena II

2. Local-scale atmospheric environment
2.1 Introduction to the Atmospheric Boundary Layer (ABL)
2.2 Fundamental equations of ABL I

2.3 Fundamental equations of ABL Il

2.4 Turbulence and surface fluxes

2.5 Fundamental equations of turbulence
2.6 Turbulence spectra

2.7 Similarity laws in the surface layer

EEFE (FEH-EHE)EDOAHNEB LS E Homework
BRI ORENTZT —<ICOWTERNC T E TLE0IC, #HR% T, iGNt > THBATRD 5L,

Prepare in advance for the topics listed in the Course Schedule, and go over the subjects again referring to the handouts.

AAESTM D E# L% Grading System
HERADBNNHERE LRSI L R — NIV SRR T 5,

Attitude in the classroom, and quality of reports.

P ERRBRIE D S4E Other Faculty Requirements

TX A Z T} Textbooks

XI5 E X Reading List
AV KROFEBEI R, /INEFRN  BR K FEHRS, 1997
HEMITWKRKOFR T RRE : AU RS, 2000

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/multi-sphere/cloud/kawasima/
http://www.lowtem.hokudai.ac.jp/multi-sphere/index.html

{§% Additional Information
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FlE4 Course Title

IB i E 4 il Advanced Course in Polar Oceanography]

S ERER Subtitle 0

EEZE Instructor

FHAR 7% [AOKI Shigeru] (EIEEL £HFZEAT)

B # B Other Instructors

NAKAYAMA  Yoshihiro[NAKAYAMA Yoshihiro)( 1& & B 2% #F 22 77 ), TOYOTA
Takenobu[TOYOTA Takenobul({XVa B £ Z2HT)

F BfE7I Course Type BRIERFBEEMELE

BAEERE Year 2024 EffE1EIFES Course Number 045048
#ARS Semester 15244 B 57 % Number of Credits 2
BEMEE Type of Class W FEBEER Year of Eligible Student 1~2

W& F 252X Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_ESS 6330

K5I —K -8 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

E 105

BREEA e (M BRPE B2 B 50

LARJLa—E L ARJL Level Code, Level

6 Specialized Subjects (advanced) in graduate level (Master’s Course and
Professional Course)

th4#3—K+ 4 Middle Category Code, Title

3

IND¥EO—R £ Small Category Code, Title

3

B E0—F-EEE Language Code, Language
Type

0 Classes are in Japanese.

PR BEEDRIE Availability of other

faculties

3 RfEfrETT

## 2 FE1H Other Information

HhBRPE B R PR A H

BEEMRA X Class Method

1 X2 2ER B O o 2

F—"J—K Key Words

Antarctic Ocean, Arctic Ocean, Okhotsk Sea, Sea ice, Land ice, Bottom water, Deep water,

Intermediate water, Climate change

23D H1Z Course Objectives

In the high—latitude oceans like the Arctic and Antarctic Oceans, Okhotsk Sea, and Greenland Sea, sea surface gets frozen in
winter and sea ice forms. In the high—latitude land regions, a huge mass of freshwater exists as the land ice and it interacts
vigorously with surrounding oceans. To understand the role of sea ice and land ice in the global climate system, lectures on
sea/land ice property and polar ocean structure, and their relationships with the global ocean circulation will be presented.

F:ZE B 48 Course Goals

To understand physical property of the high—latitude ocean which is different
from the mid— and low—latitude oceans.

To understand the micro scale structure of sea ice and its macro (global)
scale behavior.

To learn the changes that are now occurring in the polar oceans and sea ice/
ice sheets/ glaciers and their impacts on the global climate system.

To build ones own point of view on the polar oceans.

{2 %51 Course Schedule

Role of polar oceans on climate system (Aoki)

Sea ice production and dense water formation (Aoki)

Freshwater circulation and interaction between polar ocean and ice shelves (Aoki)
Formation and variability of the Antarctic Bottom Water and

Intermediate Water (Aoki)

Deep ocean circulation and climate change (Aoki)

Observations of polar oceans (Nakayama)

Modeling of the Antarctic Ocean (Nakayama)

Ice-Ocean interaction and ice sheet instability (Nakayama)

Growth, melting, and deformation of sea ice (Toyota)

Sea ice structure and physical/chemical properties (Toyota)

Sea ice observations (Toyota)

Sea ice modeling (Toyota)

Presentation of research theme on polar oceans and/or sea ice (Participants)
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£mEE (FPE-EHE)EDNELS E Homework
Review the prints distributed at the lecture and materials uploaded in the web site.
Read articles related with the lectures and prepare the presentation.

BT D EAE L% Grading System

The evaluation is based on the efforts to find/solve their own theme of interest as well as the understanding of the contents.
Assessment is to be done according to (1) Attitude in lecture enrollment and group work, (2) Contents and quality of the
presentation and Q/A on the topics related to polar oceans and sea ice, (3) Achievement of the assignment and contents/quality
of its report. The ratio of each component is (1)=20%, (2)=40%, and (3)=40%.

fhEEH BB DS Other Faculty Requirements
The other faculty students who want to take this course are required to get a permission from the instuctors.

TX A Z T} Textbooks
WH VNl AT T D,
Distributed at the lecture

#EH 5 E XM Reading List
BRI AT I 2% DO HMERDO AR, SUPER A 23U —X /FH A C&R WFZEFT, 2011

S WRHR—LR— Websites
http://wwwoa.ees.hokudai.ac.jp/research/polar.html, http://wwwoa.ees.hokudai.ac.jp/research/ice.html

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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F1 B4 Course Title K& T FHr [ Advanced Course in Atmospheric Dynamics]

HERER Subtitle 0

EEZE Instructor 2N # [HORINOUCHI Takeshi] (KBt HERBREER AF5ERT)
HHLUE B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 s E1FE-S Course Number 045049
HAR Semester TR E B 18 Number of Credits 2

ZEREE Type of Class Hisis SRR Year of Eligible Student 1~2

&R FF} /52X Eligible Department/Class

F2/8J2 %' 3—F Numbering Code ENV_ESS 6330

K5I —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
A 5] BRIER B (MEBRERL F %)

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 3

INS¥E3—K -4 Small Category Code, Title 3

‘EEE0—K - E & Language Code, Language 0 Classes are in Japanese.

Type

tFEEHEBEDTAE Availability of other 1 7]

faculties

## REEIF Other Information HOERPEI R A REBRERL B | AL 3 — 12 W1 A7 OBl
BEEMRAX Class Method 1 kb ERE B O o )

F—"J—K Key Words
atmosphere, meteorology, climate, dynamics, geophysical fluid dynamics

23D H1Z Course Objectives

Students learn the basics of atmospheric dynamics and the dynamics of major disturbances and general circulation.

F;Z B & Course Goals
Students are expected to understand the basics of atmospheric dynamics and get ability to study atmospheric phenomena by
themselves.

$23E1H Course Schedule

* Basic equations

* Miscellaneous equilibria and approximations

* Atmospheric boundary layer and turbulence

* Vorticity and potential vorticity

* Diagnosis of synoptic—scale systems

* Waves in the atmosphere

* Dynamics of extra—tropical highs and lows / baroclinic instability
* Wave—mean flow interaction

* Atmospheric general circulation

#REFE (PE-EBFDODABRLSE Homework

Read handouts beforehand. Review lectures and solve problems

ST BE#LH % Grading System

Grading mainly by reports

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

EE ST ME Reading List
An introduction to dynamic meteorology,” Holton and Hakim: Academic Press, 2012

S HEHR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
Students are encouraged to attend “Fundamental Lecture in Atmosphere—Ocean Physics” and “Advance Course in Geophysical
Fluid Dynamics” in advance or simultaneously.
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F1 B4 Course Title HELE S 545 R Advanced Course in Ocean Dynamics]

HERER Subtitle 0

EEZE Instructor —5F Sk [MITSUDERA Humio] (KIREL FAFIEETH RERA S —Y 78l 2 —)
HHLUE B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 s E1FE-S Course Number 045050

HAR Semester TR E B 18 Number of Credits 2

ZEREE Type of Class Hisis SRR Year of Eligible Student 1~2

&R FF} /52X Eligible Department/Class

F2/8J2 %' 3—F Numbering Code ENV_ESS 6330

K5I —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

A 5] BRIER B (MEBRERL F %)

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 3

INS¥E3—K -4 Small Category Code, Title 3

‘EEE0—K - E & Language Code, Language 0 Classes are in Japanese.

Type

tFEEHEBEDTAE Availability of other 1 7]

faculties

## REEIF Other Information HOERPEI R A REBRERL B | AL 3 — 12 W1 A7 OBl
BEEMRAX Class Method 1 kb ERE B O o )

F—"J—K Key Words
potential vortisity (PV), Rossby wave, wind—driven circulation, thermohaline circulation

23D H1Z Course Objectives

Three dimensional structure of the ocean circulation and its mechanism is lectured from a point of view of PV.

F;Z B & Course Goals

1. Understanding of wind driven circulation from a point of view of PV.

2. Understanding of thermohaline circulation from a point of view of PV.

3. Understanding of global ocean circulation from a point of view of interactions among phenomena of various scales.
4. Understanding of relationship between the global ocean circulation and the global changes.

{2 %51 Course Schedule

. Fundamentals

. Wind—driven circulation

. Rossby wave

. Spin—up of the ocean circulation
. Thermohaline circulation

. Ventilated thermocline

. Tropical circulation

. Instability of oceanic jets

9. Antarctic circumpolar currents
10. How is global ocean connected?

CO N O U1 &~ W DN+~

£mEE (FPE-EHE)EDNELS E Homework
It is ideal to review every lecture for about an hour. Especially understanding will be deepened if you derive solutions from basic
equations of fluid motions.

AAESTM D E# L% Grading System

Attendance+report (30%) and final examination (70%)

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks
WE VMR D,

Lecture notes will be delivered.

X I5E ¥ Reading List
Atmospheric and Oceanic Fluid Dynamics,” Vallis: Cambridge University Press, 2006
Ocean Circulation Theory,”Pedlosky : Springer, 1996

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory
http://wwwoc.lowtem.hokudai.ac.jp/
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{#& Additional Information
It is ideal if taking classes on “Fundamental course on atmosphere and ocean dynamics” and “Advanced course on geophysical
fluid dynamics”
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F1 B4 Course Title SBR[ Advanced Course in Climate Dynamics]

HERER Subtitle 0

EEZE Instructor BAR Bi— [TANIMOTO Youichi] (KB HIEREREERL 20 50 7%)
HHLUE B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 s E1FE-S Course Number 045051
HAR Semester 254 B 18 Number of Credits 2

ZEREE Type of Class Hisis SRR Year of Eligible Student 1~2

&R FF} /52X Eligible Department/Class

F2/8J2 %' 3—F Numbering Code ENV_ESS 6330

K5I —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
A 5] BRIER B (MEBRERL F %)

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 3

INS¥E3—K -4 Small Category Code, Title 3

E553—F 555 Language Code, Language 0 Classes are in Japanese.
Type

tFEEHEBEDTAE Availability of other 1 7]

faculties

## REEIF Other Information HOER DB A R BR R A
BEEMRAX Class Method 1 kb ERE B O o )

F—"J—K Key Words
S, RAEZEE), AREVEM, Mg

climate, climate variability, interaction, radiation process

2% BH4Z GCourse Objectives

RIBEDIERE T DEENVZ AR D70 DML LT, BRETIIHERO LTS AT AMIBIF 5T R F —NF AR KL F—
IR IC DWW CERRT 2, 12201, KRRV - BEE O AAEABIOENICEb L RUEE BB G A L0 5T 2,

To provide with an understanding of climate system and its variability, we will study energy balance and energy transport in the

climate system and interactions among ocean, land and atmosphere.

Zl|5Z B 4Z Course Goals
BTN ATONDBRIBELZRITEE L GERZITV, KUEDOTEERSCRUBEZ NI B T2 AR &2 b2 ) W i 2 2
5.

Based on the understanding of the materials shown in the classes in the 1st and 2nd quarters, students are desired to understand
basic concepts and physical processes in the climate system and its variability.

235 Course Schedule

1. Kl AT DO AL EZE T (3[EIFREE)

2. BMFS AT MMIBIF D RIF — T AL RS OB (5IFEE)
3. R AAE A &5 (3[EIFR )

4. Kbt AR SR (SEIFRE)

. Climate system and its variability (3 times)

. A role of radiation in Energy balance of climate system (5 times)

. Ocean—atmosphere interaction and its role on climate system (3 times)
4. Land—atmosphere interaction and its role on climate system (3 times)

wW DN =

ﬁﬁ&—'ﬁg (FE-EEVEDARLS E Homework
BT, REUEHEYBLE 3L SR, KRR, I RRao 8 NA 2 RBEL TR, B3, EMERHITERZ
k@b Hy CEAEZELD TR &M%, LEIDSC TR T 5.

For preparation, make reviews of the related classes in the first half of the school year. For brush—up, review the handouts.

ST BE#LH % Grading System
LR — R T2,

Evaluated based on reports.

fh 2 EBIED S Other Faculty Requirements

TX A Z T} Textbooks
WH 7V Nl AT T D,
To be distributed in the class

H# &I ERE Reading List

S HER—LR— Websites
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http://wwwoa.ees.hokudai.ac.jp/

MEZEDHR—LAR— Websites of Laboratory
http://wwwoa.ees.hokudai.ac.jp/

{#& Additional Information

KA B, REVFHR, e PRz BIEL TODZENLEELL,

It is desired that students finished the following lectures: fundamental lecture of atmosphere—ocean physics, advanced courses
of atmospheric dynamics and ocean dynamics
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F1 B4 Course Title ST ) iR Advanced Course in Climate Modeling]

S ERER Subtitle [

EEZE Instructor AT 208 INAKAMURA Tomohiro] URIREL AHFFEAT M & BRAR— Y JBIHIgE 4 —)
{HL4# B Other Instructors | KAWASHIMA MasayukiKAWASHIMA Masayuki] (&R R 2R ZEHT)

FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045052

HAR Semester 2 B Number of Credits 2

BEMRE Type of Class b HEEER Year of Eligible Student 1~2

&P F} V52X Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_ESS 6330

KS¥EI—R 8 Major Category Code, Title ENV_ESS Environmental Science Earth System Science

RG] BRE R e (HERBE AL )

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥E3—K - 48 Middle Category Code, Title 3

IND¥EO—R £ Small Category Code, Title 3

= 5883—F 555 Language Code, Language 0 Classes are in Japanese.
Type

P EREIEZED T E Availability of other 1]

faculties

## REEIF Other Information HUER BB A REBRERL A
BEER A Class Method 1w 3ER B G o 4)

F—"7—K Key Words
Numerical modeling, Climate, Atmosphere, Ocean

2% BH4Z GCourse Objectives

Numerical modeling provides an important research tool for the understanding of climate system behavior and to obtain useful
information on the future climate change. As the computer technology develops, its applicability is expanding. In the first, we
learn the fundamentals of numerical schemes in solving mostly for the differential equations. Thereafter, we learn the structure
of the atmosphere and ocean models with a range of complexity. Research examples using such models are presented and we

also learn points of concern on interpreting model results.

H|5Z B4E Course Goals

To learn fundamentals of the finite difference method and become able to discretize simple equations.

To learn an overview of atmospheric and ocean models.

{2 %51 Course Schedule

. Introduction and basics of finite differences

. Initial value problems of ordinary differential equations

. Error, accuracy, and stability

. Advection and diffusion equations

. Boundary conditions and extension to 2-D and 3-D problems
. Shallow water equation and its finite difference

. Modeling of ocean general circulation

. Sources of error: Various schemes and sub—models

© 00 3 O O = W DN+~

. An overview of climate models

10. Numerical schemes in atmospheric models

11. Representation of physical processes in atmospheric models
12. Studies using atmospheric general circulation models

13. Studies using atmospheric meso—scale models

EFEFEE (FE-BEE)FDORANAELSE Homework

Although preparation for the class is not required, reviews after every class are recommended.

AAESTM D E# L% Grading System

GP will be based on reports.

fh = EH BB DS Other Faculty Requirements

TXAbZF)E Textbooks
HWE VN 2, iR T ICSBHELRN T 5,
Handouts will be distributed.

H# &I ERE Reading List

BEAR—LR— Websites
http://wwwoa.ees.hokudai.ac.jp/
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WEZEDHR—LR— Websites of Laboratory

% Additional Information
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FlE4 Course Title

HER AR ) F 455 [Advanced Course in Geophysical Fluid Dynamics]

S ERER Subtitle [

EEZE Instructor

A 5k [KRAWATANI Yoshio] CREEBE IR BR B AL A 0F 7EB%)

B # B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 s E1FE-S Course Number 045053
HAR Semester 158 B 18 Number of Credits 2
ZEREE Type of Class Hisis SRR Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_ESS 6330

K5I —K -8 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

FREAER

BREERL BT (BRI A %)

LARJLa—R-UAJL Level Code, Level

6 Specialized Subjects (advanced) in graduate level (Master’s Course and
Professional Course)

th4#3—K+ 4 Middle Category Code, Title

3

INS¥E3—K -4 Small Category Code, Title

3

EE3—K+E & Language Code, Language
Type

0 Classes are in Japanese.

PR BEEDRIE Availability of other

faculties

1

## R ZEIH Other Information

HOERPE P R B R B

BEEMRAX Class Method

1 X 2ER H O o #)

F—"J—K Key Words

Fluid dynamics, rotating fluid dynamics, geophysical fluid dynamics, atmosphere and oceans

23D H1Z Course Objectives

This course gives fundamentals of fluid dynamics and rotating fluid dynamics which are necessary for understanding the dynamics

of atmospheric and oceanic phenomena.

Zl|5Z B 4Z Course Goals

Lectures are conducted on the fundamental principles of fluid dynamics and rotational fluid dynamics necessary for understanding

the flow of the atmosphere and oceans.

$23E1H Course Schedule
+Basic equations

*Bernoulli’s theorem

*Vorticity and circulation

*Water waves

*Viscous fluid

+Basic equations for rotating fluid

+Shallow water waves in a rotating system and geostrophic flow

*Quasigeostrophic equation
*Rossby waves

EFEFEE (FE-BEE)FDORANAELSE Homework

Ensure thorough review of the weekly lesson content.

AAESTM D E# L% Grading System

Evaluate comprehensively through examinations or reports.

fh = EH BB DS Other Faculty Requirements

TX R -#FEE Textbooks
TV N AT T D,

Distributed at the lecture. (The text is written in Japanese)

H# &I ERE Reading List

BEAR—LR— Websites
http://wwwoa.ees.hokudai.ac.jp/

WEEDH—LR— Websites of Laboratory

% Additional Information
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FlE4 Course Title

KRG HERNT =S 3w Advanced Course in Atmospheric and Oceanographic Data Analysis]

S ERER Subtitle 0

EEZE Instructor

FHAR 7% [AOKI Shigeru] (EIEEL £HFZEAT)

B # B Other Instructors

FUKAMACHI YasushilFUKAMACHI Yasushi]

# EFEA Course Type BRETR AR MF R

FAERAERE Year 2024 BB EIFEF S Course Number 045054
HAf Semester 15444 B 51 Number of Credits 2
REMRE Type of Class 3 HBER Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code

ENV_ESS 6332

KS¥EI—R 8 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

FRERER ™

BREEARL Bt (M ERBE B2 5 50

LARJLa—R-UAJL Level Code, Level

6 Specialized Subjects (advanced) in graduate level (Master’s Course and
Professional Course)

th43¥E3—K - 48 Middle Category Code, Title

3

IND¥EO—R £ Small Category Code, Title

3

EE3—K+E & Language Code, Language
Type

2 Classes are in Japanese and English (bilingual, or language is decided
once the student composition has been finalized).

S EEED TS Availability of other

faculties

3 RMfrE

## R I8 Other Information

HOERPE P R B R B

BEEMRA X Class Method

1% 2R H (O i O 20)

F—"7—K Key Words
Data analysis, Statistics, Atmosphere, Ocean, Climate

232D H4Z Course Objectives
To learn statistical methods that are frequently applied to the data of atmospheric and oceanic observations and model outputs.

Zl|5Z B 4Z Course Goals

To properly understand the methods and results of the basic statistical analysis that are used without detailed explanations.

$23E1H Course Schedule

(About 2 times for each item)

1. Basic statistics

. Probability distributions

. Composite analysis

. Correlation / regression

. Spectrum analysis

. Hiltering

7. Multi—variate analysis (EOF analysis)

D O B~ W N

EREET (PE-BE)EDNBLHNE Homework

Exercise for review will be given in the classroom occasionally. About a sheet of Ad—size paper per item.

ST BE#LH % Grading System

The evaluation is based on the efforts to find/solve their own theme of interest as well as the understanding of the contents.
Assessment is to be done according to (1) Attitude in lecture enrollment, (2) Contents and quality of the presentation and Q/A
on the topics related to data analysis on atmosphere/ocean sciences, (3) Achievement of the assighment and contents/quality
of its report. Ratios are (1)=20%, (2)=40%, and (3)=40%.

2P ERBIE D & Other Faculty Requirements
Approval from student’s advisor required

TX R -#FEE Textbooks
HEEITREE LR,

Textbook is not assigned.

FAEIEEEE Reading List

AT IVIRNT /A Pl A, 1977

UNIX/Windows Z A 7= F2E I e 7 — 2t/ R LLIPE ARG — 5 4 FBE, 2005

RGP LW T TROOND T — 2 fENTIE / JHER TS RAEE LRR : B ARG 74, 2010

Data Analysis Methods in Physical Oceanography 3rd Edition,”W.]. Emery and R.E. Thomson:Elsevier, 2014

B AR—LR— Websites
http://wwwoa.ees.hokudai.ac.jp/" yasuf/kougi.html

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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A handout will be given every time.
It is recommended to take “Basic methods in atmospheric and oceanographic data analysis” that is a part of “Methods of Earth
System Science I (Atmosphere—Ocean and Climate Dynamics)” for the course students.
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F B4 Course Title 15t B 17 B 7 R Advanced Course in Remote Sensing Applications]

HERER Subtitle 0

BB Instructor 1L A [EBUCHI Naoto] (RIEELFEHFSEAT)

{84 8 Other Instructors | TOMITA Hiroyuki TOMITA Hiroyukil(#i Bk B2 55} 22 WF 22 F%), FURUYA Masato[FURUYA
Masato |(BE A FE05%)

FLEFE5 Course Type BREFRFHERMELE

BASEEERE Year 2024 s E1FE-S Course Number 045055

HAR Semester 1% 8 (2% — | B Number of Credits 2
L)

ZERWEE Type of Class Hisis SRR Year of Eligible Student 1~2

&P F} /52X Eligible Department/Class

F2/31)>%4'3—F Numbering Code ENV_ESS 6300

K53 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

A 5] BRIER B (MEBRERL F %)

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 3

INA¥E3—K -4 Small Category Code, Title 0

= 5883—F S5 Language Code, Language 0 Classes are in Japanese.
Type

thFEBBIEEDRE Availability of other 1 A]

faculties

## REEIF Other Information HUER BB A REBRERL A
B EERA X Class Method 1 sfmfE 3R B G o 4)

F—"J—K Key Words
remote sensing

23D H1Z Course Objectives

To understand techniques and applications of remote sensing of the earth environment

Zl|5Z B 4Z Course Goals

To acquire skills to apply data from remote sensing of the earth environment to researches.

{2 %51 Course Schedule

1. Principles and applications of ocean remote sensing

1.1 Visible and infrared radiometers

1.2 Microwave radiometer

1.3 Microwave scatterometer

1.4 Radar altimeter

1.5 Imaging radars

1.6 Estimation of air—sea fluxes using remote sensing data

2. Applications of Space Geodetic Techniques to Environmental Sciences

2.1 Changes in ice and ground water by time—variable gravity measurements

2.2 Glacier and permafrost dynamics inferred from SAR imageries

2.3 Atmospheric sciences by Global Navigation Satellite Systems and SAR interferometry

3. Applications of remote sensing to air—sea interaction studies
3.1 Various satellite remote sensing techniques and air—sea interaction studies
3.2 Satellite—based estimation of air—sea flux

4. Applications to Atmospheric Remote Sensing

4.1 Atmospheric radiative properties and satellite remote sensing
4.2 Geostationary satellite and meteorological observations

4.3 Observations of precipitation and cloud particles

4.4 Observations of atmospheric constituents and the stratosphere

EFEFEE (FE-BEE)FDOANAELSE Homework

No preparation is needed. For complete understanding, review of the notes and lecture materials is strongly recommended.

AAESTM D E# L% Grading System

Attendance and attitudes in the class (50%) and results of reports and/or examinations (50%).

fh = EH BB DS Other Faculty Requirements

TX R -#FEE Textbooks
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EE ST ME Reading List
BN bbb E— e /S ARVE— MU VRS R B TNE, 2011
Remote Sensing — An Introductory Textbook,” The Remote Sensing Society of Japan: #L# 77 %> b, 2013

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
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FlE4 Course Title

HIBRPE A 51

%7€ I [Special lecture in Earth System Science 1]

S ERER Subtitle

TP R B AR & B oK W OV BR [Radiocarbon dating and glacial ocean circulation]

EEZE Instructor

Ely EHHR [IWASAKI Shinya] CRZZPE HIERBR R F0F FEPE)

B # B Other Instructors

OKAZAKI Yusuke[OKAZAKI Yusuke](JUJH K 2)

F Bf&AI Course Type B R EBE R PRL

BABLEE Year 2024 B EIFES Course Number 045056
AR Semester B E B 51 Number of Credits 2
BEMEE Type of Class fE FBREER Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code

ENV_ESS 6400

KS¥EI—R 8 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

FRERER ™

BREEARL Bt (M ERBE B2 5 50

LARJLa—R-UAJL Level Code, Level

6 Specialized Subjects (advanced) in graduate level (Master’s Course and
Professional Course)

th43¥E3—K - 48 Middle Category Code, Title

4

IND¥EO—R £ Small Category Code, Title

0

EE3—K+E & Language Code, Language
Type

0 Classes are in Japanese.

S EEED TS Availability of other

faculties

1)

## R I8 Other Information

HOERPE P R B R B

BEEMRA X Class Method

1% 2R H (O i O 20)

F—"7—K Key Words

Geological age, Radiocarbon dating, Marine sediment, Ocean circulation, Last glaciation

2% BH4Z GCourse Objectives

Radiocarbon dating is widely used to determine the ages of geological and archeological samples for the last 50 kyrs. This
lecture aims to learn the principles of radiocarbon dating, including calendar age calibration and marine reservoir effect for the
age model construction of marine sediment core. We also learn how to reconstruct past ocean ventilation based on radiocarbon
dating to understand the last glacial and deglacial ocean circulation.

H|5Z B4E Course Goals

(1) To explain the principles of radiocarbon dating.
(2) To perform a calibration from radiocarbon age to calendar ages.
(3) To construct an age model of marine sediment core sample.

225 Course Schedule

(1) Geologic age: numerical age, relative age, and age control point.

(2) Radiocarbon dating 1: What’s the radiocarbon date?

(3) Radiocarbon dating 2: Calendar age calibration and marine reservoir effect.

(4) Exercise for the calendar age calibration to construct age model of marine sediment core.
(5) How to reconstruct the ventilation rate in the past ocean.

(6) Ocean circulation during the last glacial and deglacial periods

#REFE (PE-EB)FDODABRLSE Homework

We are planning to conduct an exercise using PC. Please bring a laptop PC installed R and RStudio.

ST BE#LH % Grading System

Participation attitude and Report

fh = EH BB DS Other Faculty Requirements

TRk #F 3 Textbooks
HEIFITE B Al AR /To distribute handouts

X I5E ¥ Reading List

AEAIE SRR, M — B - BOUR A AR, 1998

WP 2Tt 3% e BB, 2015

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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FlE4 Course Title

HIBRPE A 51

Z##E I [Special lecture in Earth System Science 111]

S ERER Subtitle [

EEZE Instructor

A 5k [KRAWATANI Yoshio] CREEBE IR BR B AL A 0F 7EB%)

B # B Other Instructors

TOYOTA Takenobu[TOYOTA Takenobul({ i £t % #F 92 AT ), IMADA  Yukiko[IMADA
Yukiko] GRI{KF), WASEDA Takujil WASEDA Takuji] (BUR K5

F BfE7I Course Type BRER BRI R E

BAEERE Year 2024 EffE1EIFES Course Number 045058
#ARS Semester BEAREY B 57 % Number of Credits 2
BEMEE Type of Class s FEBEER Year of Eligible Student 1~2

W& F 252X Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_ESS 6400

K5I —K -8 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

E 105

BREEA e (M BRPE B2 B 50

LARJLa—E L ARJL Level Code, Level

6 Specialized Subjects (advanced) in graduate level (Master’s Course and
Professional Course)

th4#3—K+ 4 Middle Category Code, Title

4

IND¥EO—R £ Small Category Code, Title

0

B E0—F-EEE Language Code, Language
Type

0 Classes are in Japanese.

PR BEEDRIE Availability of other

faculties

1

## 2 FE1H Other Information

HHERE B R BHEE R B (2022 4 BHRE )

BEEMRA X Class Method

1 X2 2ER B O o 2

F—"J—K Key Words
Theme 1: Understanding and predicting climate variability
Key Words: Climate dynamics, Climate modeling, air-sea interaction, extreme events

Theme 2: Science and Engineering of ocean waves
Key Words: Generation mechanism of wind sea, wave forecast, nonlinear waves, air-wave/ocean-wave/wave—ice interaction,
wave power, waves in polar regions

23D H1Z Course Objectives

Theme 1

There are various climate variability ranging from interannual to multi-decadal natural variability including global warming on
the scale of a century. We will learn the basic mechanisms of typical climate variability and understand the methods of numerical
simulation and climate prediction using climate models. The impact of climate changes on extreme weather events will also be
focused.

Theme 2

The lecture aims to provide a birds—eye view of the basics of ocean waves to applications. Following the introduction to the
basics, scientific and engineering applications are introduced. The history of ocean waves dates to 1944 when the first wave
forecast was made. The foundation of the ocean wave theories was established in the 1950s to 1960s. In the 2000s, freak wave
research connected scientists, engineers, and applied mathematicians. And now, the hot topics are waves under extreme wind
conditions and sea ice. The lecture covers ocean wave energy as well.

H|5Z B4E Course Goals
Themel
Understand the basic theory of climate variability and how numerical simulation works

Theme 2
Obtain an overview of ocean waves from the basic theories to oceanographic and engineering applications

{2 %51 Course Schedule

Themel

The basic theory of climate variability
Climate simulation and prediction

Impact of climate change on extreme events

Theme 2
Generation mechanism of wind sea, wave forecast, nonlinear waves
air-wave/ocean-wave/wave—ice interaction
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wave power, waves in polar regions

£fHFPE (FH - E#E)FORELSE Homework
It is recommended to review the following lectures before the lecture: fundamental lecture of atmosphere—ocean physics,
advanced course of ocean dynamics, and geophysical fluid dynamics.

RS D BE#ELH % Grading System

Evaluated based on reports.

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

XI5 E X Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
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F EH 4 Course Title HuER BB Rl 45 5158 25 IV [Special lecture in Earth System Science 1V]
HEREB Subtitle 0

BB Instructor #1 1E [SUGIYAMA Shin] (IRFFEHFSERT)

A28 8 Other Instructors | HACHIKUBO Akihiro[HACHIKUBO Akihiro] (4t . T3 K 57)

FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045059
HAR Semester HEREH B Number of Credits 2

BEMRE Type of Class b HEEER Year of Eligible Student 1~2
&P F} V52X Eligible Department/Class

F273>4'3—F Numbering Code ENV_ESS 6400

KS¥EI—R 8 Major Category Code, Title ENV_ESS Environmental Science Earth System Science
RG] BRE R e (HERBE AL )

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥E3—K - 48 Middle Category Code, Title 4

IND¥EO—R £ Small Category Code, Title 0

= 5883—F 555 Language Code, Language 0 Classes are in Japanese.
Type

P EREIEZED T E Availability of other 1]

faculties

## REEIF Other Information HUER BB A REBRERL A
BEER A Class Method 1w 3ER B G o 4)

F—"7—K Key Words
Snow, Clathrate hydrate, Field observation, Stable isotope, Specific surface area

232D H4Z Course Objectives

To understand various snow and ice phenomena, it is necessary to select appropriate observation and measurement techniques.
Historically, observation and measurement techniques from various research fields have been integrated and developed in the
interdisciplinary field of snow and ice science. In this lecture, basic knowledge on snow, ice, and gas hydrates will be presented,
and then some research topics on deposit snowpack and gas hydrates which new research techniques have contributed will be
studied.

F;Z B & Course Goals

(1) Basic knowledge on snow, ice, and gas hydrates

(2) Importance of selecting appropriate observation and measurement techniques
(3) Concepts necessary for the development of measurement instruments

(4) Recent topics in the research field of snow, ice, and gas hydrates

{2 %51 Course Schedule

(1) What to measure for understanding snow and ice phenomena

(2) Fundamentals of snow observation methods

(3) Examples of recent snow observation methods: (1) specific surface area of snow

(4) Examples of recent snow observation methods: (2) water content of snow

(5) Integration of micrometeorological observation and snow survey techniques

(6) Fundamentals of crystal growth of snow, ice, and gas hydrates

(7) Heat and mass transport associated with crystal growth of snow, ice, and gas hydrates
(8) Stable isotope fractionation associated with crystal growth of snow, ice, and gas hydrates
(9) Short examination

EFEFEE (FE-BEE)FDOANAELSE Homework

None

ST BE#LH % Grading System

Attendance and examination

fh = EH BB DS Other Faculty Requirements

TX R+ Z Tl Textbooks

#EH 5 E XM Reading List

TROMEEEYNE T KSR 1),/ /il - 48 /M - 45z, 1986

R KIRHTAD T RXTC —= RV —FROF T TR (A= N _RYR AR VA AZ L NARL—])) S HART
IV — R RIRHT A E IRy L2 CBMSG MF9E4s - H AR T2EHIRR, 2019

S HER—LR— Websites
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http://cee.civil.kitami-it.ac.jp/study/hydrate/

WEEDH—LR— Websites of Laboratory

% Additional Information
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FlE4 Course Title

Dynamics)]

HuER B Bl 27 3 1 [Methods of Earth System Science I (Atmosphere—Ocean and Climate

SEEREE Subtitle 0

EEH R Instructor

a2 — 2B [Chief of the Course] (KFFiEEER 7R

B # B Other Instructors

All Staffs of the Course[All Staffs of the Course] (K= Br BBl £ 15%)

F BfE7I Course Type BRER BRI R E

BAEERE Year 2024 EffE1EIFES Course Number 045062
#ARS Semester BAE B 57 % Number of Credits 4
BEMEE Type of Class T FBEER Year of Eligible Student 1~2

W& F 252X Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_ESS 6532

K5I —K -8 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

E 105

BREEA e (M BRPE B2 5 80

LARJLa—E L ARJL Level Code, Level

6 Specialized Subjects (advanced) in graduate level (Master’s Course and
Professional Course)

th4#3—K+ 4 Middle Category Code, Title

5

IND¥EO—R £ Small Category Code, Title

3

B E0—F-EEE Language Code, Language
Type

2 Classes are in Japanese and English (bilingual, or language is decided
once the student composition has been finalized).

PR BEEDRIE Availability of other

faculties

2 A

## 2 FE1H Other Information

HhBRPE B R PR A H

BEEMRA X Class Method

1 X 2ER B O o #)

F—"J—K Key Words

JCE | HIERFEIR 1%, REWET — 20T, RKBLINE, e T V0
Methods, Geophysical Fluid Dynamics, Atmosphere—Ocean Data Analysis, Atmospheric Observation, Numerical Modeling

23D H1Z Course Objectives

R BLF S5 1 2 e T % L TR BB Bifii a2 U8 B LR SRR FED T2 0 D IEE 1 2 22T %,

This class gives basic techniques for researches in atmosphere—ocean physics and climate dynamics.

Zl|5Z B 4Z Course Goals

REHMHEWEL S KA ) A W FE 3% LT B Le B3R ORI 4, iR R A, Blia Tk, BN FIED L2 BEAR -1

(RS

o

T

The students are expected to get basic techniques for researches in atmosphere—ocean physics and climate dynamics.

2 ¥5HE Course Schedule
RIS SRS (2 BT
. HIERFRAR S22 (1 HAL
KRS — 2 RIS (1 BAL
BT V7S (1 HALD

L RERBIRERE (1 84T

Q1 > W DN~

. Computers and Programming language
. Geophysical fluid dynamics
. Analysis of atmosphere—ocean data

> W N

5. Atmospheric observations

. Numerical modeling of atmosphere and oceans

#REFE (PE-EB)FDODABRLSE Homework

FEAEIC IR0 %, SVEEICL AR —h L THDH),

Depends on the theme. Reports are required.

AAESTM D E# L% Grading System

TEE BLE O E i 3 L OV AR — M B35,

Evaluated based on Assignment and written report.

fh 2 EBIED S Other Faculty Requirements

TRk #F 3 Textbooks
WV NEEAT T 203 TA LR T b,
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Materials are distributed.

X I5E ¥ Reading List

BEAR—LR— Websites
http://wwwoa.ees.hokudai.ac.jp/, http://wwwoa.ees.hokudai.ac.jp/course/guidance/syl/index.html

WEEDH—LR— Websites of Laboratory

% Additional Information

ZOFE I REIFLEYE S - RAE S Fa—ADZAEDTZD DL D TH D, UAMI S D E SR EN D ARNL 73 %8 B3 iE
B DML, ROILHCE | D RO —HLT S LA TES, FRIED LLLE, I EOMHIE L U4 508 DP%
WZOWTR N KRG ED B - K ) — AT A X AE R S,

This class is for students of “Course in Atmosphere—Ocean and Climate Dynamics”.
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F EH 4 Course Title HhER BB AL 24758 3 1 [Methods of Earth System Science Il (Atmosphere-Ocean and Climate
Dynamics)]

SEEREE Subtitle 0

ETHE Instructor a— 2 FKZ 2 [Chief of the Course] (KEFBeBR Rl F255¢)

H Y42 8 Other Instructors | All Staffs of the Course[All Staffs of the Course](KZFBeEr £ Fe)

FLB7ERI Course Type BREFEFHE R ELE

BASEEERE Year 2024 s E1FE-S Course Number 045063

HAR Semester TEF B 18 Number of Credits 4

B EMHAE Type of Class e HEER Year of Eligible Student 1~2

X &P R -5 Eligible Department/Class

F>/8J> %' 3—F Numbering Code ENV_ESS 6532

K5I —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

G BRE R T (HERBE AL HE )

LARJLa—R:LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 5

IND¥EO—R £ Small Category Code, Title 3

B E0—F-EEE Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

= EBRIEEDTE Availability of other 2 R#]

faculties

## BRZEIF Other Information HERE R F AR B

REEMA X Class Method 1 cFmm e B G o )

F—"J—F Key Words
[CE | [BRT WEEY: KD
Methods, Meteorology, Physical Oceanography, Climate Dynamics

23D H1Z Course Objectives
KREWEED BT - [ F MR35 L CHEERS 308 | MRS T IR+ IV EMBFWEE S5,

This class gives an opportunity to learn advanced techniques and/or knowledge which are necessary for studying atmosphere—
ocean physics and climate dynamics.

H|5Z B4E Course Goals
& LR ST FE DT DB IR B L OVEE 12 &2 DT 5,

The students are expected to get advanced techniques and/or knowledge for their researches in the master course.

225 Course Schedule
INT =TI R BT — < B DRSS e 2, BRI EIT T — <283, BmEITEIF—BR T, FAENLDTF—~<
DIEEEET D,

Seminar, workshop or group discussion on a specific theme. The students are encouraged to propose the theme.

EFEFEE (FE-BEE)FDOANAELSE Homework
BEFREICI B D,

Depends on the theme.

ST BE#LH % Grading System
T R O Fh S R RN FE DS W T 5,

Attendance and presentation

fh 2 EBIED S Other Faculty Requirements

TXAbZF)E Textbooks
T—=IZTV D,
Depends on the theme.

H# &I ERE Reading List

BEAR—LR— Websites
http://wwwoa.ees.hokudai.ac.jp/, http://wwwoa.ees.hokudai.ac.jp/course/guidance/syl/index.html

WEZEDHR—LR— Websites of Laboratory
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{#& Additional Information

OB I RKHFHE L - K]S a2 — AR AEDT2D DL DO TH D,

IR ERIL, I 1.5 BEE, AT 1 AL, 4 BALIZETHE0E 1 OBALAHD, B 1 OWN 4 BALZBZ TRIELZH
S3VEECE 1 OHNLEL TR D,

This class is for students of “Course in Atmospher-Ocean and Climate Dynamics”.
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F B4 Course Title HERPE L4528 1 [Field Work in Earth System Science I]

HEMA Subtitle Z4—VREE]

EEZEB Instructor a— 28K B [Chief of the Course] (KFFiErEE A %)

H Y2 8 Other Instructors | All Staffs of the Course[All Staffs of the Course](KZFBeEr i A FFw)
FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045060
HAR Semester A B Number of Credits 4

BEMRE Type of Class FH FHRER Year of Eligible Student 1~2
&P F} V52X Eligible Department/Class

F273>4'3—F Numbering Code ENV_ESS 6502

KS¥EI—R 8 Major Category Code, Title ENV_ESS Environmental Science Earth System Science
RG] BRE R e (HERBE AL )

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥E3—K - 48 Middle Category Code, Title 5

IND¥EO—R £ Small Category Code, Title 0

‘EEE0—K - E & Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

P EREIEZED T E Availability of other 2 ANR]

faculties

## REEIF Other Information HUER BB A REBRERL A

BEER A Class Method 1w 3ER B G o 4)

F—"7—K Key Words

LS R

Field observation

23 B4E Course Objectives

R HIERAL A B 3 D e R ONIERE C O BPSMBLII - F A, F/IXERNATOERREIT, BAHEDIATEE S, BlE 1%
FHZ L& HIEET 5, To learn field observational methods and laboratory works in biogeochemistry.

To develop practical and observational abilities.

H|5Z B4E Course Goals
AN I TN B 2 EERe D 35 C°x5

Basic techniques for field observation and sample collection are mastered.

225 Course Schedule
W ERAL S EE I R OB, KK AW FEL OB B/ E 2585,

To learn observational methods for biogeochemical factors from field samples

#REFE (PE-EB)FDODABRLSE Homework
¥l hei=pR

Instruction will be made for each student

FRAESME D E#E L% Grading System
PR S~ DS INREFE (50%) L BIDL R —b (50%) |2 > TR 32,
Attitude to participate in field and/or laboratory works (50%) and reports (50%)

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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F B4 Course Title HhERPE L4528 11 [Field Work in Earth System Science 1]

HEMA Subtitle FAREE

EEZEB Instructor a— 28K B [Chief of the Course] (KFFiErEE A %)

H Y2 8 Other Instructors | All Staffs of the Course[All Staffs of the Course](KZFBeEr i A FFw)
FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045061
HAR Semester A B Number of Credits 4

BEMRE Type of Class FH FHRER Year of Eligible Student 1~2
&P F} V52X Eligible Department/Class

F273>4'3—F Numbering Code ENV_ESS 6502

KS¥EI—R 8 Major Category Code, Title ENV_ESS Environmental Science Earth System Science
RG] BRE R e (HERBE AL )

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥E3—K - 48 Middle Category Code, Title 5

IND¥EO—R £ Small Category Code, Title 0

‘EEE0—K - E & Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

P EREIEZED T E Availability of other 1]

faculties

## REEIF Other Information HUER BB A REBRERL A

BEER A Class Method 1w 3ER B G o 4)

F—"7—K Key Words
TP HMBLAI, TR SEE
Field observation, laboratory experiments

23D H1ZE Course Objectives

WP HIERA L7 36 L ONE MR O 43 B9 12 361 D BPAVBLII & N SR BRI L BE 72 LI BE 77 36 T OV R 22 oA il 2285 2
LR AREET D,

To develop the observation ability and practical analytical techniques required for field observations and/or laboratory work in
the fields of marine biogeochemistry and paleoceanography.

H|5Z B4E Course Goals
T4 — VB K b E RO B A BR 95

To understand the bases of field and laboratory experiments

225 Course Schedule
BREREBOBIUFIEBI OO HiEE55,

Learn how to collect and analyze environmental samples.

EFEFEE (FE-BEE)FDORANAELSE Homework
N IZE BN~

Instructions can be provided at each opportunity.

ST BE#LH % Grading System
A HA L ~DOSINRERE (50%) LB DL AR — (50%) 128> TRHM 32,
Attitude to participate in field and/or laboratory works (50%) and reports (50%)

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{§% Additional Information
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F B4 Course Title HERE Kk F52¥ 1 [Field Work in Cryosphere 1]

S ERER Subtitle 0

EEZE Instructor I E [SUGIYAMA Shin] IKIEFE F2AFZERT)

4 E Other Instructors | [[ZUKA Yoshinori[lIZUKA Yoshinori] ({&IRFF#FZ2HT), GREVE, Ralff GREVE, Ralf](fE&1E&}
SWFFEET), WATANABE Tsutomu[WATANABE Tsutomu] (&S 1R. B 24 22 73T), SHIRAIWA
Takayuki[SHIRAIWA Takayukil({&X iR #F « B8 A 5=V 7), SHIMOYAMA Kou[SHIMOYAMA
Kou] (IR R} 2 FZ2HT), MATOBA Sumito[MATOBA Sumito]UEIEA - BRAH—Y7), MINOWA
Masahiro[MINOWA Masahiro](i ¥& F} 2% #F 78 f7 ), PODOLSKIY EVGENY[PODOLSKIY

EVGENY]
# EFEA Course Type BRETR AR MF
FAERLERE Year 2024 FEIES Course Number 045071
HARS Semester A E ] B {7 Number of Credits 2
B ERWEE Type of Class e X E R Year of Eligible Student 1~2
&P F} V52X Eligible Department/Class
F273>4'3—F Numbering Code ENV_ESS 6522
KS¥EI—R 8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
A 5] BREE AL SABE (HIER BBl 22 R
LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥E3—K - 48 Middle Category Code, Title 5

INA¥E3—K -4 Small Category Code, Title 2

‘EEE0—K - E & Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

P EREIEZED T E Availability of other NG

faculties

##i B ZEIH Other Information HUERPE R RO

BE=EA Class Method 1 iR R B i o &)

F—"J—K Key Words
snow and ice, glacier, permafrost, field work, data analysis

23D H1ZE Course Objectives
— To study the techniques of field measurements and data analysis in cryospheric environment.
- To learn the importance and changes of the cryosphere through activities in the field.

H|5Z B4E Course Goals
After the course, participants should be able to carry out field measurements/laboratory experiments/numerical simulations on
phenomena in cryosphere.

{2 %51 Course Schedule
Students should take at least one of the following courses:

(1) Numerical analysis using a programming language

(2) High precision survey using GPS

(3) Laboratory analysis of snow/ice in a cold room

(4) Snow pit observation

(5) Meteorological observations using a data logger

(6) Photographing and image processing for natural science

(7) Introduction to GIS

(8) Practical course in ice—sheet modelling

(9) Introduction to seismic data collection and processing in Python

£mEE (FPE-EHE)EDNELS E Homework
- Participants are suggested to read the references, text books and previous course reports in advance.
- After the course, participants are encouraged to use the learned skills in their own research activities.

FRAESME D E#EEH % Grading System
Score is evaluated based on the attitude in the course (questions, discussion, active enrollment) (60%). performance in written
assignment (40%).

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks
ERNCEBEEA L, MEEMITIE S5,

Materials are distributed in advance and required equipments are prepared by organizing lecturers.
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FAEIEEEE Reading List

BEBRIAANT v7 / BARZ K FAHEIE, 2010

Field Techniques in Glaciology and Glacial Geomorphology,”B. Hubbard and N. Glasser: John Wiley & Sons, 2005
Field Techniques for Sea Ice Research,/H. Eicken and others: Univ of Alaska Press, 2010

The Physics of Glaciers (4th Ed.), /K. M. Cuffey and W. S. B. Paterson:Academic Press, 2010

S HEHR—LR— Websites

WEZEDHR—LR— Websites of Laboratory
https://sites.google.com/site/courseincryosphere/home

{§% Additional Information
This course is offered for students of the Course in Cryosphere Science.
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F B4 Course Title HER Sk #5238 1 [Field Work in Cryosphere 1]

S ERER Subtitle [

EEZE Instructor 1L E [SUGIYAMA Shin] (KIEEF ZAFZERT)

}H 4 E Other Instructors | [IZUKA Yoshinori[lIZUKA Yoshinori] ({&IRFF#AFZ2HT), GREVE, RalflGREVE, Ralfl({E&iEF}
SEWFSEFT), WATANABE Tsutomu[WATANABE Tsutomul IR B 2 WF 22 F7), SHIRAIWA
Takayuki[SHIRAIWA Takayuki]({& {5 #FF « B& £ &~ 7), SHIMOYAMA Kou[SHIMOYAMA
Kou] IR} 4 72 7), KOBAYASHI Makoto[KOBAYASHI Makoto)(7 4 —/V K& & —),
MATOBA  Sumito[MATOBA  Sumito)( 1% & #F « B # & — ¥ 7 ), PODOLSKIY
EVGENY[PODOLSKIY EVGENY]

FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045072

HARS Semester 2 BT Number of Credits 2

B ERWEE Type of Class e SRR Year of Eligible Student 1~2

&P F} V52X Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_ESS 6520

K4 —F -4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

A 5] BRIER B (MEBRERL F )

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥E3—K - 48 Middle Category Code, Title 5

INA¥E3—K -4 Small Category Code, Title 2

‘EEE0—K - E & Language Code, Language 0 Classes are in Japanese.
Type

P EREIEZED T E Availability of other 2 RE]

faculties

## REEIF Other Information HUER DB A REBRERL A
B EERA X Class Method 1 b 2R B i o 20

F—"J—K Key Words
field observation, snowfall, snow pack, climate, hydrology

23D H1Z Course Objectives

Moshiri, a small village in northern Hokkaido, is well known for deep snow and cold temperature in winter time. This course
offers an opportunity to experience field measurements under that cryospheric environment. Through this experience,
participants can learn skills of field work, measurements, data analysis and presentations on cryosphere science.

F;Z B & Course Goals

After the course, participants should be able to:

— understand physical and chemical properties of snow

— carry out field measurements on snow and snow-related phenomena
— acquire basic skills of field work on snow

— analyze and present the field data

$23E1H Course Schedule

1. Snow survey

2. Climatological measurements in the snowcovered area

3. Hydrological measurements in a frozen river

4. Chemical analysis of snow samples

5. Data analysis and presentation

(Details may be changed depending on weather conditions, etc.)

£mEE (FPE-EHE)EDNELS E Homework
— Participants are suggested to read the references, text books and previous course reports in advance.
- After the course, participants are encouraged to use the learned skills in their own research activities.

FRAESME D E#EEH % Grading System
Score is evaluated based on the attitude in the course (questions, discussion, active enrollment) (60%). performance in oral
presentation and written assignment (40%).

fh = EH BB DS Other Faculty Requirements
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TX R #FEE Textbooks
ERTOEEEEAL, LEEMITEE T2,

Materials are distributed in advance and required equipments are prepared by organizing lecturers.

S E 4 FHE Reading List

REBMATART v/ BARSEKES FAEIE, 2010
MEEELRETIG FHYEL, RS, HH e 54 &k, 1995
KK ITHLG: //NEPIELE fth - 4 ERE, 1994
EOKOREEEME AR AL —, B ERE A ERE, 1986

B AR—LR— Websites
http://wwwearth.ees.hokudai.ac.jp/IAl/moshiri/moshiri2007.html,
http://wwwearth.ees.hokudai.ac.jp/IAl/fieldcourse.html#moshiri

WEZEDHR—LR— Websites of Laboratory
https://sites.google.com/site/courseincryosphere/

{§#% Additional Information

This course is offered for students in Course in Cryosphere Science.

The field trip will be held in January, and more detailed schedule will be announced later on the web site below.
The location may change due to unavoidable circumstances.

This course is offered as a part of the Curriculum of Antarctic Science of Hokkaido
(http://wwwearth.ees.hokudai.ac.jp/IAl/).

University
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EYEHEER

Division of Biosphere Science




F1EH4 Course Title A= Wy BB B2 3h SC ¢ 1T [Seminar in Biosphere Science 11]

HERER Subtitle 0

ETHE Instructor B ILZE [Chief of the Division] (KBt Er R} 22 05%)

H2UH B Other Instructors | All Staffs of the Division[All Staffs of the Division] (K #eEr B Fpw)

FLB7EAI Course Type BRESR B MR E

BASBLERE Year 2024 Ef[E1EIZES Course Number 055005

HA Semester HF B 18 Number of Credits 4

B EREE Type of Class 3 G U (TF | REREWR Year of Eligible Student 1~3
7%)

W &RFEF - 25X Eligible Department/Class YRR I

F>/8J> %' 3—F Numbering Code ENV_BS 7702

K53 —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

A 5] BRIERN BT (R B R IR

LARJLa—F:LAR)L Level Code, Level 7 Specialized Subjects (advanced) in graduate level (Doctoral Course)

th43¥F3—K - 48 Middle Category Code, Title 7

IND¥EO—K £ Small Category Code, Title 0

B E0—F-EEE Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

P EREIEZEDTE Availability of other 2 RE]

faculties

## BRZIF Other Information EE RSB E B [MERE ]

B ER A Class Method 1 cfmE3ER B G o 4)

F—"J—K Key Words

Seminar using research papers reading and discussion.

2% BH4Z GCourse Objectives

To understand the advance of science through the critical reading of research papers.

Zl|5Z B 4Z Course Goals

To develop own research subject, based on the understanding of the advance of science.

235 Course Schedule

To select important and/or recent papers related to the research subject, and to read them critically.

#REFE (PE-EB)FDODABRLSE Homework

To review the announced paper prior to the seminar.

ST BE#LH % Grading System

Evaluate the performance and the attendance of seminar series.

fh 2 EBIED S Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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FLB 4 Course Title A= W FE B2 5 B AFFSE T [Research in Biosphere Science Il (for Doctoral Dissertation)]
HERER Subtitle 0
ETHE Instructor B ILZE [Chief of the Division] (KBt Er R} 22 05%)
H2UH B Other Instructors | All Staffs of the Division[All Staffs of the Division] (K EReErEm B Fpw)
FLB7EAI Course Type RER M A
BASBLERE Year 2024 Ef[E1EIZES Course Number 055006
HA Semester HF B 18 Number of Credits 8
B EREE Type of Class 3 G U (TF | REREWR Year of Eligible Student 1~3
7%)
W &REF - 25X Eligible Department/Class YRR I
F>/8J> %' 3—F Numbering Code ENV_BS 7802
K53 —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
A 5] BRIERN BT (R B R IR
LARJLa—F:LAR)L Level Code, Level 7 Specialized Subjects (advanced) in graduate level (Doctoral Course)

th43¥F3—K - 48 Middle Category Code, Title 8

IND¥EO—K £ Small Category Code, Title 0

B E0—F-EEE Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

P EREIEZEDTE Availability of other 2 RE]

faculties

## BRZIF Other Information EE RSB E B [MERE ]

B ER A Class Method 1 cfmE3ER B G o 4)

F—"J—K Key Words

Studies on Biosphere Sciences

2% BH4Z GCourse Objectives

An appropriate research subject will be set through consultation with students.

Zl|5Z B 4Z Course Goals

To achieve research results with academic originality and social contribution.

235 Course Schedule

Keep good collaboration with students through a regular progress seminar and daily consultation to attain research goal.
Research subject may be revised in case of necessary.

EFEFEE (FE-BEE)FDORANAELSE Homework

Responsible to each student

AAESTM D E# L% Grading System

Evaluate the process and the achievement of research subject.

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

XI5 E X Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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F1 B4 Course Title B B i

Z##¢ I [Seminar in Biosphere Science 1]

S ERER Subtitle [

EEZE Instructor

B I [Chief of the Division] RF BB Bl 750

B # B Other Instructors

All Staffs of the Division[All Staffs of the Division](KZFBeBr 52 AL FB57)

FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045079

HAR Semester A B Number of Credits 4

BEMRE Type of Class 25 2 G SC(HF | AREER Year of Eligible Student 1~2
7%)

¥ &¥ R U5 Eligible Department/Class AR W BB BRI

F273>4'3—F Numbering Code ENV_BS 6612

KS¥EI—R 8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FREAER

BRI (R )

LARJLa—R-UAJL Level Code, Level

6 Specialized Subjects (advanced) in graduate level (Master’s Course and
Professional Course)

th4#3—K+ 4 Middle Category Code, Title

6

INA¥E3—K -4 Small Category Code, Title

1

EE3—K+E & Language Code, Language

Type

2 Classes are in Japanese and English (bilingual, or language is decided
once the student composition has been finalized).

PR BEEDRIE Availability of other

faculties

RN

## R I8 Other Information

AW R B R B [ERE ]

BEEMRA X Class Method

1% R SER H (O i D 20)

F—"J—K Key Words

Seminar using research papers reading and discussion.

23D H1Z Course Objectives

To understand the advance of science through the critical reading of research papers.

Zl|5Z B 4Z Course Goals

To develop own research subject, based on the understanding of the advance of science.

225 Course Schedule

To select important and/or recent papers related to the research subject, and to read them critically.

EFEFEE (FE-BEE)FDOANAELSE Homework

To review the announced paper prior to the seminar

RS D BE#ELH % Grading System

Evaluate the performance and the attendance of seminar series.

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

XI5 E X Reading List

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
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F EH 4 Course Title BB I ST T [Research in Biosphere Science I (for Master’s Thesis)]
HERER Subtitle 0
BB Instructor BLY & [Chief of the Division] R BeBrBEFF e
Y E Other Instructors | All Staffs of the Division[All Staffs of the Division](KZBiBR Be £ FB58)
T BT Course Type EREAFREEMEA
BASELERE Year 2024 Ef[EEIZES Course Number 045112
HAR Semester A B Number of Credits 8
BEMRE Type of Class 25 2 G SC(HF | AREER Year of Eligible Student 1~2
7%)
¥ &¥ R U5 Eligible Department/Class AR W BB BRI
F2/31)2 %4 3—FK Numbering Code ENV_BS 6622
K4¥EI—F -4 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
A 5] BRIER PR (R B R IR
LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 6

INA¥E3—K -4 Small Category Code, Title 2

= 5883—F S5 Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

= EBRIEEDTE Availability of other 2 R#]

faculties

## REEIF Other Information LB R EEHR B [MERE ]

BEEMmA X Class Method 1 sfmfE 3R B G o 4)

F—"J—K Key Words

Studies on Biosphere Sciences

23D H1Z Course Objectives

An appropriate research subject will be set through consultation with students.

Zl|5Z B 4Z Course Goals

To achieve research results with academic originality and social contribution.

225 Course Schedule

Keep good collaboration with students through a regular progress seminar and daily consultation to attain research goal.
Research subject may be revised in case of necessary.

#REFE (PE-EBFDODABRLSE Homework

Responsible to each student.

ST BE#LH % Grading System

Evaluate the process and the achievement of the research subject. Participation in February Master’s Thesis Presentation (M1)
or July Master’s Thesis Presentation (M2) and quality of reports submitted are also considered for evaluation.

fh = EH BB DS Other Faculty Requirements

TXAbZF)E Textbooks

XI5 E X Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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F1 B4 Course Title ZARME A S FE R [ Fundamental Course in Biological Diversity]

S ERER Subtitle [

EEZE Instructor /R BER [KOIZUMI Itsuro] OK“2R% MERER 55 Bl 22 BF 32 05%)

{HUHE Other Instructors | OHARA MasahirolOHARA Masahirol( #8 & 1# % £ ), KOGAME Kazuhiro[KOGAME
Kazuhiro]( ¥R 2 WF 92 B2 ), KAJIHARA Hiroshi[KAJIHARA Hiroshi](3 %% #F 9 ), SOMA
Masayo[SOMA Masayo]( B == #JF 4E 52 ), KUDO Isao[KUDO Isaol( /K £ Fl 2% #F 52 B2 ),
HAYAKAWA TakashilHAYAKAWA Takashil( #1 Bk 88 55 #} % #F 22 B2 ), SHUTOH
Kohtaroh[SHUTOH Kohtaroh](}¥ & {##fiE), OHDACHI SatoshilOHDACHI Satoshi] ({&&{E.%}

E20iEE)
FLEEAI Course Type BRESRHEBE R MR E
BASELERE Year 2024 Ef[EEIZES Course Number 045113
HARS Semester 27 (Fk &% — | BAGI¥ Number of Credits 2

L)
BEMRE Type of Class s HEER Year of Eligible Student 1~2
X &P R -5 Eligible Department/Class
7+ %' 3—F Numbering Code ENV_BS 5102
KS¥EI—R 8 Major Category Code, Title ENV_BS Environmental Science Biosphere Science
G LR A (EmIEE R B
LARJLa—R:LARJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—Graduate School Classes

th43¥E3—K - 48 Middle Category Code, Title 1

IND¥EO—K £ Small Category Code, Title 0

B E0—F-EEE Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

R EIEEDTE Availability of other Nl

faculties

## R I8 Other Information LB R F AR B [ B AGEDO ]

B E=EA Class Method 2}z ER B (i)

F—"J—K Key Words
Biodiversity, genetic variation, genomic variation, terrestrial plants, algae, primates, mammals, birds, fishes, insects, freshwater
organisms, marine animals, parasites, bacteria

23 B4E Course Objectives

The number of species occurring on the globe is estimated to be some ten million, but now rapidly decreasing due to
environmental changes caused by human activity. This lecture provides the general information on biodiversity of various taxa
and explains the importance of genetic diversity in the maintenance of biodiversity.

H|5Z B4E Course Goals

Students should understand the present status of diversity of various taxa and the importance of genetic diversity.

235 Course Schedule
Biodiversity and genetic diversity will be presented in an omnibus format by faculty members studying various taxa.

Guidance

Terrestrial plants 1
Terrestrial plants 2
Marine planktons
Algae

Mammals

Birds

Fishes

9 Insects 1

10 Insects 2

11 Freshwater organisms
12 Marine organisms

13 Parasites

14 Genetic & genomic diversity
15 Summary

00NN O Uk W~

#REFE (PE-EB)FDODABRLSE Homework

Studies for 2—-3 hours are encouraged for preparation and review in each lecture.
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BT D EAE L% Grading System
In principle, a student who has 70% or more attendance is subjected to the grade assignment that will be scored on the basis of
ardency (30%) and reports submitted (70%).

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

XI5 E X Reading List

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
How to teach in each class will be announced via ELMS.

135/ 259




F1 B4 Course Title A RE S AL SR Fundamental Course in Ecology]

S ERER Subtitle [

EE# B Instructor I B&1T [KOSHIKAWA Shigeyuki] CREEBE HIERBRIE R 2 F5ER%)

H Y42 8 Other Instructors | NODA Takashi[NODA Takashi](#ERBR Ba Bl 248 2E8%), AIBA Shinichiro[AIBA Shinichiro] (#
B B8 55 Bl 2 WF 22 B¢ ), MASUDA RyuichilMASUDA Ryuichil( BR %2 #F 22 B ), KOGAME
Kazuhiro[KOGAME Kazuhiro] B4/ 3265%), SENZAKI Masayuki[ SENZAKI Masayuki] (HERER
BE R JERE), Yasuhiro SATOH[Yasuhiro SATOH(HERER B2 B A J252)

FLBEAI Course Type BRESF AR R R E
BASELERE Year 2024 Ef[EEIZES Course Number 045114
HARS Semester 27 (& 5 — | BAGI¥ Number of Credits 2
L)
B EREE Type of Class it SRR Year of Eligible Student 1~2
¥ &=F 25X Eligible Department/Class
F>/8J2 %' 3—F Numbering Code ENV_BS 5102
K53 —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
B 05) BRIRRL BT (AR 4 M6 L 7 B
LARJLa—R:LARJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title 1

INS¥E3—K -4 Small Category Code, Title 0

E5Ea—NK - &5 Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

hFEBBIEEDRE Availability of other 1 7]

faculties

## BRZE I8 Other Information R PEI R R BR R B

BEEM A X Class Method 2 st R B (—fE bR

F—"J—K Key Words
evolution, speciation, bio—diversity, adaptation, extinction

23 B4E Course Objectives

The biological diversity of the planet is being rapidly depleted due to the direct and indirect consequences of human activity.
This lecture provides basic and recent ecological topics on evolutionary processes of speciation, maintenance of species
diversity, population dynamics and biological community.

H|5Z B4E Course Goals
The goal of this lecture is to understand how each organism relates to one another and to their environments, by studying and
exploring of basic ecological principles.

{2 %51 Course Schedule

1) Community ecology (4 lectures)

2) Evolution and speciation (4 lectures)
3) Evolution and development (2 lectures)
4) Conservation biology (2 lectures)

5) Statistical modeling (2 lectures)

#REFE (PE-EB)FDODABRLSE Homework

Four to five hours homework is desired as preparation/review of each class

BT D EAE L% Grading System

Evaluation will be based on (1) question sheet in each class, (2) positive participation in class, and (3) the contents of the final
report. The ration of each evaluation is (1)=10%, (2)=30%, and (3)=60%.

Comprehensive evaluation based on coursework and reports.

fh 2 EBIED S Other Faculty Requirements

TX A Z T} Textbooks

BHEERFIZFE 8 Instructions at the start of the course.

XI5 E X Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
Monday and Wednesday in Winter Term. [Fundamental Course in Ecology](Graduate School of Environmental Science) and
[Biodiversity](Graduate School of Science) include essentially same subjects. You can only take one of these courses.
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F B4 Course Title 5 F A iR Fundamental Course in Molecular Biology]

S ERER Subtitle (B AFERO [

E{EHE Instructor ) E2E [MORIKAWA Masaaki] (K22 HERBR BB 2022 6)

$H4% B Other Instructors | FUKUI Manabu[FUKUI Manabu (i8R Z£0F52AT), YAMAUCHI AkarilYAMAUCHI Akari] (15
IRR 22T, KASAHARA Yasuhiro[KASAHARA Yasuhiro] IR R F W42 HT), OCHIAL
Masanoril OCHIAI Masanori] (IR 28FFEFT), KOJIMA Hisaya[KOJIMA Hisayal(EIE A}
52 AT), WASHIO Kenjil WASHIO Kenjil(#1 BR B8 5% B} 2241 22 B2 ), MIWA Kyoko[MIWA
Kyoko ] (HIEREBR BERL2AFZ20%), YAMAGUCHI YoshifumilYAMAGUCHI Yoshifumi] (iR £}
B2 F), WATANABE Tomohiro[WATANABE Tomohiro] (& i & &2 BF 22 AT ), TANAKA
Ryouichil TANAKA Ryouichi (IR R FERFSERT), ITO Hisashi(ITO Hisashil (EKIREFF#AFZERT),
SONE  Masamitsu[SONE ~ Masamitsul( & & # % #F %€ Fr ), TAKABAYASHI
Atsushil TAKABAYASHI Atsushi] ({&iRFHEAFZEHT), HORI ChiakilHORI Chiaki](HERER R}
SERFSERE), ONO KiyomilONO Kiyomi] (KB FAHF 22T

FLB7ERI Course Type BREEFEFBERMELE

BASEEERE Year 2024 s E1FE-S Course Number 045115

HAR Semester 158 B 18 Number of Credits 2

B EMHAE Type of Class s HEEER Year of Eligible Student 1~2

xR -5 Eligible Department/Class

F2/8J2 %' 3—F Numbering Code ENV_BS 5102

K5I —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

G LR P (R R R B

LARJLa—R:LARJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title 1

IND¥EO—R £ Small Category Code, Title 0

B E0—F-EEE Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

P EREIEZED T E Availability of other 2 RE]

faculties

## BEEIF Other Information R PEI R R BR R R B

REEMA X Class Method 1 kP e B G o )

F—"J—K Key Words

molecular biology, transcription, translation, bacterial culture, bacterial community structure analysis, bacterial respiration
activity, electron microscopic observation, genetic manipulation, biofilm formation, stress tolerance of plants, biosensor, insect
immune system, insect body surface lipids, animal cells

23?0 H4Z Course Objectives
To obtain basic knowledge and experimental techniques on molecular biology through lecture and laboratory works.

Zl|5Z B 4Z Course Goals
To be more familiar with molecular biology than before, and be able to utilize the knowledge obtained for promoting his own
research subject.

{2 %5 Course Schedule
Lecture about basic molecular biology and laboratory work. Intensive style for one to two weeks.
Two topics should be taken in the laboratory work.

#REFE (PE-EB)FDODABRLSE Homework

To be indicated in the class.

RS D BE#ELH % Grading System

Evaluation will be performed based on the degree of active attendance to laboratory works and completeness of the reports.

fh 2 EBIED S Other Faculty Requirements

TX A #F} & Textbooks

Fr L ~VAEYY B 1R Lisa A. Urry (322351 ; M B2 DE2aR]: SLE A, 2018
Campbell Biology, 11th Edition,Lisa A. Urry et al.:Pearson, 2016

Molecular Biology of the Cell/Bruce Alberts: Garland Science, 2015

fth >Rk 1 B AT L CE A 35,

Other materials maybe used when necessary.

H# &I ERE Reading List

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory

137 / 259




https://noah.ees.hokudai.ac.jp/emb/HP/

{§#% Additional Information

Students MUST attend the first—time class in April for guidance.

Guidance will be given in the lecture room, but it may be switched online depending on the change in BCP level and the
judgment of the director of the school.

Based on the precautions for face—to—face training, the class will take measures against infection.
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F B4 Course Title 5 F A iR Fundamental Course in Molecular Biology]

S ERER Subtitle (RFER) O

E{EHE Instructor ) E2E [MORIKAWA Masaaki] (K22 HERBR BB 2022 6)

$H4% B Other Instructors | FUKUI Manabu[FUKUI Manabu (i8R Z£0F52AT), YAMAUCHI AkarilYAMAUCHI Akari] (15
IRR 22T, KASAHARA Yasuhiro[KASAHARA Yasuhiro] IR R F W42 HT), OCHIAL
Masanoril OCHIAI Masanori] (IR 28FFEFT), KOJIMA Hisaya[KOJIMA Hisayal(EIE A}
52 AT), WASHIO Kenjil WASHIO Kenjil(#1 BR B8 5% B} 2241 22 B2 ), MIWA Kyoko[MIWA
Kyoko ] (HIEREBR BERL2AFZ20%), YAMAGUCHI YoshifumilYAMAGUCHI Yoshifumi] (iR £}
B2 F), WATANABE Tomohiro[WATANABE Tomohiro] (& i & &2 BF 22 AT ), TANAKA
Ryouichil TANAKA Ryouichi (IR R FERFSERT), ITO Hisashi(ITO Hisashil (EKIREFF#AFZERT),
SONE  Masamitsu[SONE ~ Masamitsul( & & # % #F %€ Fr ), TAKABAYASHI
Atsushil TAKABAYASHI Atsushi] ({&iRFHEAFZEHT), HORI ChiakilHORI Chiaki](HERER R}
SERFSERE), ONO KiyomilONO Kiyomi] (KB FAHF 22T

FLB7ERI Course Type BREEFEFBERMELE

BASEEERE Year 2024 s E1FE-S Course Number 045116

HAR Semester 158 B 18 Number of Credits 2

B EMHAE Type of Class e HEEER Year of Eligible Student ~

xR -5 Eligible Department/Class

F2/8J2 %' 3—F Numbering Code ENV_BS 5102

K5I —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

G LR P (R R R B

LARJLa—R:LARJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title 1

IND¥EO—R £ Small Category Code, Title 0

B E0—F-EEE Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

P EREIEZED T E Availability of other 2 RE]

faculties

## ®EEIF Other Information R PEI R R BR R R B

REEMA X Class Method 1 kP e B G o )

F—"J—K Key Words

molecular biology, transcription, translation, bacterial culture, bacterial community structure analysis, bacterial respiration
activity, electron microscopic observation, genetic manipulation, biofilm formation, stress tolerance of plants, biosensor, insect
immune system, insect body surface lipids, animal cells

23?0 H4Z Course Objectives
To obtain basic knowledge and experimental techniques on molecular biology through lecture and laboratory works.

Zl|5Z B 4Z Course Goals
To be more familiar with molecular biology than before, and be able to utilize the knowledge obtained for promoting his own
research subject.

{2 %5 Course Schedule
Lecture about basic molecular biology and laboratory work. Intensive style for one to two weeks.
Two topics should be taken in the laboratory work.

#REFE (PE-EB)FDODABRLSE Homework

To be indicated in the class.

RS D BE#ELH % Grading System

Evaluation will be performed based on the degree of active attendance to laboratory works and completeness of the reports.

fh 2 EBIED S Other Faculty Requirements

TX A #F} & Textbooks

Fr L ~VAEYY B 1R Lisa A. Urry (322351 ; M B2 DE2aR]: SLE A, 2018
Campbell Biology, 11th Edition,Lisa A. Urry et al.:Pearson, 2016

Molecular Biology of the Cell/Bruce Alberts: Garland Science, 2015

fth >Rk 1 B AT L CE A 35,

Other materials maybe used when necessary.

H# &I ERE Reading List

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory
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https://noah.ees.hokudai.ac.jp/emb/HP/

{§#% Additional Information

Students “must” attend the first class in April for guidance.

Guidance will be given in the lecture room, but it may be switched online depending on the change in BCP level and the
judgment of the director of the school.

Based on the precautions for face—to—face training, the class will take measures against infection.
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F EH 4 Course Title HEEAE W) B B 2 Fe A Fm [ Fundamental Course in Marine Biological Processes]

S ERER Subtitle [

EEZE Instructor T B [KUDO Isao] (KZFBE/KpERF AR ZERE)

L4 B Other Instructors | TAKAGI Tutomu[TAKAGI Tutomu](KFERMZAFS2ER), YOSHIMURA TakeshilYOSHIMURA

Takeshi] K FER} FAf 95 BE)

FLB7ERI Course Type BREFRFHERMELE
BASEEERE Year 2024 s E1FE-S Course Number 045117
HAR Semester 1% 8 (F % — | BAIH Number of Credits 2
L)
ZERWEE Type of Class Hisis SRR Year of Eligible Student 1~2
&P F} /52X Eligible Department/Class
F2/31)>%4'3—F Numbering Code ENV_BS 5102
K53 —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
A 5] BRIER BT (R B R R
LA JLa—K-LARJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

th4#3—K+ 4 Middle Category Code, Title 1

Professional Course), Inter—-Graduate School Classes

INA¥E3—K -4 Small Category Code, Title 0

‘EEE0—K - E & Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

thFEBBIEEDRE Availability of other 1 7]

faculties

## REEIF Other Information VR A RIBRER R

BE=EA Class Method 2}z ER B (RN

F—"J—K Key Words

Oceanography. Marine Biological Science

23D H1Z Course Objectives

To understand the structure and functional activity of the marine ecosystems
To understand the marine productivity and their mechanisms

To understand the structure and circulation of the ocean and the mechanism
To understand the waves and tides in the ocean and their mechanisms

F:ZE B 48 Course Goals

To be able to explain the interrelationships and characteristics of the marine ecosystems

To be able to explain the general marine productivity of the marine systems

To be able to explain the structure and circulation of the world ocean and the formation mechanism
To be able to explain the waves and tides in the ocean and their mechanisms

225 Course Schedule

Marine Ecology

Classification of ocean habitats

Basic marine ecology

Selective adaptive strategies
Environment and ecosystem in estuaries
Marine biological productivity

Food webs and trophic dynamics
Marine primary production

Global patterns of productivity

Marine living resources

Structure and circulation of the ocean
*Properties of sea water

*Horizontal and vertical structures of the ocean
+Surface circulation in the ocean
*Deep—sea circulation in the ocean
Waves and tides in the ocean
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*Properties of wind wave

+Stationary wave, internal wave and Tsunami
+Characteristics of tides

+Origin of the tides

EFEFEE (FE-BEE)FDOANAELSE Homework

Students are required to read the textbook in advance.

AAESTM D E# L% Grading System

Students will be assessed by (1) questionnaires in every class (10%), attitude of attendance (30%) and reports (60%) in the end
of the semesters in every class.

fhEEH BB DS Other Faculty Requirements

TRk #F 3 Textbooks
WEES /R— L R B % B FHARE, 2010
Invitation to Oceanography, Paul R. Pinet: Jones and Bartlett Publishing, 2006

X I5E ¥ Reading List

S HEHR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
For students living outside of Sapporo, on-line (real-time) lecture will be available. Contact lecturer in advance.
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F EH 4 Course Title 74— VN BR G Fundamental Course in Field Sciences]

S ERER Subtitle [

EE# B Instructor >a #iggk [YOTSUKURA Norishige] (b5 A7 +— VR EFEE L 2 — (LK)

$HEH B Other Instructors | CHA JOO YOUNGICHA JOO YOUNGI(Z4—/L Rt #—), UETAKE Jun[UETAKE Jun](7
4—/LREL#—), YOSHIDA ToshiyalYOSHIDA Toshiyal(Z¢—/V K& %#—), MIYASHITA
KazushiMIYASHITA Kazushil(7 ¢t — /L K& % —), FUKUZAWA Karibu[ FUKUZAWA
Karibu](7 4 — /L RE#—), HOSHINO YoichirolHOSHINO YoichiroJ(7 4—/VRKE & —),
KURATA Seikan[KURATA Seikan](7 ¢ —/L K& % —), NAGASATO Chikako[NAGASATO
Chikako)(7 4 — /LR % —), AZUMA TakayukilAZUMA Takayukil(Z7 ¢ —/L R&L % —),
YAMAMOTO Jun[YAMAMOTO Jun(7 4 — /L K&+ #—), HIRATA Toshiyuki(HIRATA
Toshiyukil( 7 4 — /L N & > % —), MITANI Tomohiro[MITANI Tomohirol( £ % #Jf 42 %),
NAKAMURA Koh[NAKAMURA Koh](7 4 —/L R+ % —), HAGIHARA SeishilHAGIHARA
Seishi (74— VR H—)

FLB7ERI Course Type BREEFEFBERMELE

BASEEERE Year 2024 s E1FE-S Course Number 045118

HAR Semester 254 B 18 Number of Credits 2

B EMHAE Type of Class s HEEER Year of Eligible Student 1~2

xR -5 Eligible Department/Class

F2/8J2 %' 3—F Numbering Code ENV_BS 5102

K5I —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

G LR P (R R R B

LARJLa—R:LARJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title 1

IND¥EO—R £ Small Category Code, Title 0

B E0—F-EEE Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

R EIEEDTE Availability of other Il

faculties

## ®EEIF Other Information R PEI R R BR R R B

REEMA X Class Method 1 kP e B G o )

F—"J—K Key Words
Bio—resources development, Ecosystem conservation, Sustainable bio—production, Biodiversity, Ecosystem function, Population
and community ecology

23D H1Z Course Objectives

To understand the field sciences on ecosystem conservation, sustainable bioproduction, biodiversity, and material cycling in a
wide variety of fields including forest, farm, and aquatic environments, and to learn the most advanced field science in each
research field.

F;Z B & Course Goals

To understand both comfortable lives of human due to the rapid progress of scientific technology and serious problems of the
global environment, to learn the new subject of field science to solve the problems of bioproduction against global ecosystem
conservation, and then to profit for a better understanding of human activity in harmony with natural environments in the global
ecosystem.

{2 %51 Course Schedule

1) Invitation to field sciences - case study “kelp” -

2) Forest resource utilization in harmony with conservation— natural forests in Hokkaido
3) Ecosystem function and services of forests — effects of anthropogenic disturbance
4) Application of genetic markers in field sciences

5) Role of Armillaria in forests

6) Snow ecology

7) Prospects of sustainable livestock production

8) Field bioscience and sustainable bioproductivity

9) Stories of haskap

10) Genetic analysis of population on endangered plant species

11) Conservation of endangered plants in Hokkaido—Northeast Eurasia

12) Cell-to—cell communication in multicellular algae

13) Fish Migration

14) Visualization of marine bioresources

15) A world of Cephalopod
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#REFE (PE-ED)FDODABRLSE Homework

Preferable to prepare and review each lecture for about 1 hour using the text and homepage.

FAESTE D B2 &A% Grading System
Participation attitude (20%) and reports (80%) which are given and submitted in each class are evaluated. The evaluation
condition is attendance of 70% or more. The criterion of evaluation are explained after each lecture.

P ERBRIE D S 4% Other Faculty Requirements

TXAb-ZF)E Textbooks

X I5E ¥ Reading List
TA—NRBEA~OBR; A E R EFAL S EEE 7 — VIR 2 — R = AR, 2006

B AR—LR— Websites
b AEME T +— VRS Z— http://www.hokudai.ac.jp/fsc/

WEZEDHR—LR— Websites of Laboratory

{§% Additional Information
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F EH 4 Course Title At 5 A 18 % O A M) % Kk M B 1% 35 [Fundamental Course in Biodiversity of Northern

Ecosystems]
SEERER Subtitle [
ETHE Instructor T & [KUDO Gaku] (KZFPBeHUERER BERL F0FITFE)

B4 B Other Instructors | SENZAKI  Masayuki[SENZAKI Masayukil( #t ¥ 88 55 B %% BF 22 B¢ ), KOBAYASHI
Makoto[KOBAYASHI Makotol(74—/LF &% —), KOIZUMI Itsuro[KOIZUMI Itsuro](HuER
BB Rl 242 BE), NAKAMURA Koh[NAKAMURA Kohl(7 4 — /L K& Z—), AIBA
Shinichiro[AIBA  Shinichiro]( it Bk B8 5% #} % & 78 B¢ ), OHDACHI SatoshilOHDACHI
Satoshi] (IR R FHFZEFT), NODA TakashiINODA Takashi](MERER BE A2 4E02), KISHIDA
Osamu[KISHIDA Osamul(74—/VRE%—), HOSHINO YoichirolHOSHINO Yoichiro](77 ¢
— VRt % —), UETAKE Jun[UETAKE Junl( 7 4 — /v F & v &% —), UTSUMI
Shunsuke[UTSUMI Shunsuke] (1 ERER 57 B2 720%), NAKAJI Tatsuro[NAKAJI Tatsuro](Z7
— LRt % —), TAKAGI Kentaro[TAKAGI Kentaro](7 4 — /v Kt % —), OHIRA
Mitsuru[OHIRA Mitsuru](Z7 4—/V K& Z—)

FLB7EAI Course Type BREER LR MR E
BASBERE Year 2024 Ef[E1EIZES Course Number 045126
HAR Semester 25 W (Fk# — | BAGIH Number of Credits 2
L)
B EMHAE Type of Class b HEEER Year of Eligible Student ~
&P F} /52X Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_BS 5101
KH¥EI—R A Major Category Code, Title ENV_BS Environmental Science Biosphere Science
G LR P (EIE R R B
LARJLa—R:LARJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—-Graduate School Classes

th43¥F3—K - 48 Middle Category Code, Title 1

IND¥EO—R £ Small Category Code, Title 0

= 5883—F S5 Language Code, Language 1 Classes are in English.
Type

P EREIEZED T E Availability of other 1]

faculties

## REEIF Other Information VR A RIBRER R
B ER A Class Method 4 BIE R B GEBDO )

F—"J—K Key Words
ecology, northern ecosystem, Hokkaido, plants, animals, insects, fishes, forest, mountain, tundra, seacoast, river, wetland,
interaction, invasive species, field crop, climate change

23 B4E Course Objectives

This course is conducted by 15 professors of Biosphere Science Division, Graduate School of Environmental Science. They give
a clear talk related to the general feature of northern ecosystems, plants, animals or various ecological topics on the basis of
their professional background in each lecture.

By learning about various ecological topics related to animals, plants, and climate change impacts in Hokkaido and northern
regions, students can understand the whole picture of the northern terrestrial ecosystems

Fl|3%= H4Z Course Goals
Understanding of whole structure of terrestrial ecosystems in Hokkaido and northern regions
Understanding of ongoing ecological and environmental problems in the cold—climate ecosystems

$23E1H Course Schedule

. Structure of alpine ecosystems and climate change impacts (G. Kudo)

. Avian ecology and conservation in northern ecosystems (M. Senzaki)

. Influence of snow and frost on the vegetation in cold biome (M. Kobayashi)

. Ecology, evolution and conservation of salmonids, representative fish in the northern hemisphere (I. Koizumi)
. Plant geography in Hokkaido and northeast Asia (K. Nakamura)

. Vegetation ecology of tropical high mountains (S. Aiba)

. Ecological functions of shrews in boreal forest (S. Ohdachi)

. Rocky intertidal ecology (T. Noda)

O© 00 3 O U1 = W DN —

. Predator—prey interactions: experimental ecology using larval amphibian (O. Kishida)
10. Improvement of wild plant genetic resources (Y. Hoshino)

11. Ecology in glaciers and snow (J. Uetake)

12. Integrative biodiversity science in animal-plant interactions (S. Utsumi)

13. Phenology of northern forests, and their responses to environmental stress (T. Nakaji)
14. Carbon cycle of northern forests under climate change(K. Takagi)
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15. Diversity and function of stream insects in watersheds (M. Ohira)

EFEFEE (FE-BEE)FDORANAELSE Homework

A handout of the summary of each lecture will be distributed

AAESTM D E# L% Grading System

Students will be assessed by attitude of attendance and a report after every lecture

fhEEH BB DS Other Faculty Requirements

TX R #FEE Textbooks

XI5 E X Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
Not only foreign students but also Japanese students are welcome
All lectures will be done through online system by zoom

This class is the same as “Fundamental Lecture in Biodiversity of Northern Ecosystems (in English)” in Inter Graduate School

Classes.

In case of taking this class, the students who belong to Graduate School of Environmental Science are asked to register this

class as the class of Graduate School of Environmental Science.
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F EH 4 Course Title A g LR [ Fundamental Course in Biomass Production]

S ERER Subtitle [

EEZE Instructor WA 1EA [KAWAI Masahito] (b5 47 4 — VR BV 22— (FFN))

HLEH A Other Instructors | HOSHINO Yoichiro[HOSHINO Yoichiro](7-¢—/L R #—), YOSHIDA Toshiya[YOSHIDA
Toshiyal(7 4—/VR& % —), HAGIHARA SeishilHAGIHARA Seishi](7 4 — /LNt 5 —)

FLB7ERI Course Type BREFRFHERMELE

BASEEERE Year 2024 s E1FE-S Course Number 045119

HAR Semester 1578 B 18 Number of Credits 2

B EMHAE Type of Class s HEER Year of Eligible Student 1~2

X &P R -5 Eligible Department/Class

F>/8J> %' 3—F Numbering Code ENV_BS 5100

K5I —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

G LR P (EMIE R R B

LR JLa—FK:-LARJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title 1

IND¥EO—R £ Small Category Code, Title 0

B E0—F-EEE Language Code, Language 0 Classes are in Japanese.
Type

tFEEHEBEDTAE Availability of other 3 FefkfrET]

faculties

## REEI Other Information R PEI R R BR R R E
BEEMRA X Class Method 1 kbR B O i o )

F—"J—K Key Words
animal products, aquaculture, biotechnology, crop production, ecosystem, field management, fish—seed, forestry, livestock,
stockbreeding, sustainable production

23D H1Z Course Objectives
In this lecture, students study recent biomass and food production by plant agriculture, forestry, stockbreeding and aquaculture,
and their fundamental biological and ecological system.

Zl|5Z B 4Z Course Goals

Students will realize balanced biomass production between human activity and nature conservation on the earth.

$23E1H Course Schedule

Prof. Yoshida:

1. Biomass & productivity of forests.

2. Sustainable forestry & forest management.
Prof. Hoshino:

3. Diversity of plant genetic resources

4. Improvement of plant genetic resources
5. Fruit production

6. Plant reproduction and propagation
Associate Prof. Kawai:

7. Major livestock in stockbreeding.

8. Livestock production.

9. Livestock breeding technology.

10. Milk and meat product processing.
Associate Prof. Hagihara, tentative

11. Fish—seed & control of reproduction.
12. Fish feed.

13. Biotechnology for fish breeding.

#REFE (PE-EB)FDODABRLSE Homework

Not required.

ST BE#LH % Grading System

Academic grade is evaluated by attendance attitude during field training (25%) and lectures (25%), and papers (50%) after training.

fh 2 EBIED S Other Faculty Requirements

Students belonging to the graduate schools related to biological production can be acceptable.

However, since this program is a practical training around the field, the number of participants may be limited.
Applicants should contact the instructor by e-mail (m_kawai@fsc.hokudai.ac.jp).

Students of the Graduate School of Environmental Science have priority.
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TXAbZF)E Textbooks
T 4= RBHEA~OHRE, /ALK FSC # 8 - =3 AR, 2006
BEGEERD TV NIAELET,

Background information will be provided in the lecture.

XI5 E X Reading List

S HER—LR— Websites

WEZEDHR—LR— Websites of Laboratory
http://www.hokudai.ac.jp/fsc/If/b-top.html
http://www.fsc.hokudai.ac.jp/nanae/home.html
http://www.fsc.hokudai.ac.jp/farm/
http://forest.fsc.hokudai.ac.jp/ " exfor/fr/

{#& Additional Information

This is intensive lecture. Place and time appointed for the lecture will be announced by e—mail and message board.
Tentatively, this lecture will be scheduled to be held around Southern Hokkaido area in early September, in 2024.
When the details have been finalized, we will contact you.
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F EH 4 Course Title KEWERE - ZARMEEM 25555 1 [Advanced Course in Plant Ecology/Biodiversity Science 1]
HERER Subtitle 0
BB Instructor A 1E—ER [AIBA Shinichiro] R=EFe I ERER SR A 98 FE)
HHLUE B Other Instructors
T BT Course Type RS REEMEA
BASEEERE Year 2024 s E1FE-S Course Number 045127
HAR Semester 1% 8 (2% — | B Number of Credits 2
L)
B EMHAE Type of Class b HEEER Year of Eligible Student 1~2
&P F} /52X Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_BS 6312
K5E—F - & Major Category Code, Title ENV_BS Environmental Science Biosphere Science
RG] LR P (EMIE R E B
LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥F3—K - 48 Middle Category Code, Title 3

IND¥EO—K £ Small Category Code, Title 1

‘EEE0—K - E & Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

R EIEEDTE Availability of other Nl

faculties

## REEIF Other Information VR A RIBRER R

B ER A Class Method 1w 3ER B G o 4)

F—"J—K Key Words
community ecology, ecosystem

2% BH4Z GCourse Objectives
Overview the community and ecosystem organization with an emphasis on plants.

Zl|5Z B 4Z Course Goals

Achieve comprehensive understanding of structure and dynamics of community and ecosystem.

$23E1H Course Schedule

Outline:

1. Population and species interaction

. Competition and species coexistence

. State factors of ecosystem

. Climate and biome

Disturbance and succession

. Soil and primary succession

. Island biogeography

. Continental drift and biogeographic regions

0 N O U1 &= WD

£mEE (FPE-EHE)EDNELS E Homework
Preparation: Comprehensive understanding of ecology.
Review: Fundamental understanding of communities and ecosystems.

AAESTM D E# L% Grading System

Attitude toward lecture: 40%, evaluation of submitted term—end paper: 60%.

fh = EH BB DS Other Faculty Requirements

TX R -#FEE Textbooks

X I5E ¥ Reading List

FIRAERES: /B ARARESE S N HIAR, 2011

Ecology: from individuals to ecosystems, 5th edition,/Begon and Townsend: Wiley, 2020
Ca

S HEHR—LR— Websites

WEZEDHR—LR— Websites of Laboratory
https://sites.google.com/site/aibashinichiro/
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{§% Additional Information
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F B4 Course Title T4 e - M A W 5 4556 T [Advanced Course in Plant Ecology/Biodiversity Science I1]
HERER Subtitle 0
BB Instructor ThE & [KUDO Gakul (KRBT HIERBRBE L A 0F 7EB%)
HHLUE B Other Instructors
T BT Course Type RS REEMEA
BASEEERE Year 2024 s E1FE-S Course Number 045128
HAR Semester 25 W (Fk# — | BAGIH Number of Credits 2
L)
BEMRE Type of Class b HEEER Year of Eligible Student 1~2
&P F} /52X Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_BS 6312
K5E—F - & Major Category Code, Title ENV_BS Environmental Science Biosphere Science
RG] LR P (EMIE R E B
LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥F3—K - 48 Middle Category Code, Title 3

IND¥EO—K £ Small Category Code, Title 1

‘EEE0—K - E & Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

R EIEEDTE Availability of other Nl

faculties

## REEIF Other Information VR A RIBRER R

B ER A Class Method 1w 3ER B G o 4)

F—"J—K Key Words
reproductive ecology, evolutionary ecology, adaptation, life-history, biological interaction, defensive system, pollination system,
plant ecology

232D H4Z Course Objectives
Understanding of diverse reproductive systems and life—history strategies of plants on the basis of biological interactions

F;Z B & Course Goals
Learning of life—history strategy and evolution of diverse reproductive system in plants from basic to the most advanced topics.
Improvement of reading ability of original articles of international journals.

{2 %51 Course Schedule

1) Natural selection and sexual selection

2) Diversity of mating system in plants

3) Plant—pollinator interactions

4) Ecology of seed dispersal and germination

5) Strategy of carbon fixation in plants

6) Plant—herbivore interactions

7) Clonal growth and vegetative reproduction in plants

£mEE (FPE-EHE)EDNELS E Homework
A summary book of each chapter will be distributed. By checking the specific parts of summary book and/or suggested materials,
students can improve the understanding of lecture.

AAESTM D E# L% Grading System

Evaluation is based on the participation in class and writing a report.

fh = EH BB DS Other Faculty Requirements

TX R -#FEE Textbooks

X I5E ¥ Reading List

S HER—LR— Websites

WEZEDHR—LR— Websites of Laboratory
G. Kudo Lab: http://hosho.ees.hokudai.ac.jp/" gaku/index—j.html

{§% Additional Information
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F EH 4 Course Title EREB n 257 I [Advanced Course in Ecological Genetics 1]
HERER Subtitle 0
EEZE Instructor I #AT [KOSHIKAWA Shigeyuki] OR*FBe i BRERBERL AT FERT)
Y E Other Instructors | UTSUMI Shunsuke[UTSUMI Shunsuke] i ER B 55 B} A 2E657)
FLEEAI Course Type BRESRHEBE R MR E
BASELERE Year 2024 Ef[EEIZES Course Number 045080
HARS Semester 2% (Fk % — | BERIE Number of Credits 2

)
B EMHAE Type of Class s HEER Year of Eligible Student 1~2
W& F 252X Eligible Department/Class
F>/8J> %' 3—F Numbering Code ENV_BS 6322
K5I —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
G LR P (EMIE R R B
LARJLa—R:LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 3

IND¥EO—R £ Small Category Code, Title 2

E5Ea—NK - &5 Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

tFEBBIEEDRE Availability of other 1 7]

faculties

## REEI Other Information R PEI R R BR R R E

BEEMRA X Class Method 1 kbR B O i o )

F—"J—K Key Words
population, genetic variation, genetic diversity, conservation, ecology and development

232D H4Z Course Objectives

This lecture provides a clear and comprehensive introduction to genetic principles and practices involved in conservation.
Topics covered included: evolutionary genetics of natural populations, loss of genetic diversity, in breeding and loss of fitness,
genetic management of threatened species and so on.

Fl|3%= H4Z Course Goals
The goal of this lecture is to learn the conceptual background for understanding the importance of ecological genetics in
avoidance of loss of genetic diversity and species extinctions.

{2 %51 Course Schedule

1)Population genetic structure (1 lecture)

2)Changes in genetic frequency (1 lecture)

3)Effective population size (1 lecture)

4)Inbreeding and hybridization (1 lecture)

5)Genetic variation and population dynamics (2 lectures)

6)Loss of genetic diversity and restoration (1 lecture)

7)Environmental Effect on organismal development (4 lectures)
8)Discussion on methods and theories of ecological genetics (4 lectures)

#REFE (PE-EB)FDODABRLSE Homework

As a preparation / review of weekly lectures, 4.5 hours of study is desired.

FRAESME D E#E L% Grading System

Evaluation will be based on (1) question sheet in each class, (2) positive participation in class, and (3) the contents of the final
report. The ration of each evaluation is (1)=10%, (2)=30%, and (3)=60%.

Comprehensive evaluation based on coursework and reports.

fh 2 EBIED S Other Faculty Requirements

TX A Z T} Textbooks
EREHE LTS /ATy P XL N —h TAE YR A —~L: B K F RS, 2012

X I5E ¥ Reading List
R LTS Ay R F XL /N—h TAE YR A —~YL B R FE RS, 2012

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory
https://noah.ees.hokudai.ac.jp/koshi/

{§% Additional Information
Tuesday and Thursday in Autumn Term
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F EH 4 Course Title E BB R %277 11 [Advanced Course in Ecological Genetics 11]
HERER Subtitle 0
EEZE Instructor I #AT [KOSHIKAWA Shigeyuki] OR*FBe i BRERBERL AT FERT)
Y E Other Instructors | YOSHIDA Kiyohito[YOSHIDA Kiyohito] MERER B2 Rl A ZERT)
FLEEAI Course Type RER AR A
BASELERE Year 2024 Ef[EEIZES Course Number 045081
HARS Semester 27 (& 5 — | BAGI¥ Number of Credits 2

)
B EMHAE Type of Class s HEER Year of Eligible Student 1~2
W& F 252X Eligible Department/Class
F>/8J> %' 3—F Numbering Code ENV_BS 6320
K5I —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
G LR P (EMIE R R B
LARJLa—R:LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 3

IND¥EO—R £ Small Category Code, Title 2

B E0—F-EEE Language Code, Language 0 Classes are in Japanese.
Type

tFEEHEBEDTAE Availability of other 1 7]

faculties

## REEI Other Information R PEI R R BR R R E
BEEMRA X Class Method 1 kbR B O i o )

F—"J—K Key Words
bioststistics, data analysis, graphics, Machine learning, CRISPER-Cas9, R, Python, Image], RNAseq, data logger

23 B4E Course Objectives

In this course, students will learn the mathematical basis for the appropriate use of statistical analysis, which is necessary for
interpreting a variety of measurement data. Furthermore, students will learn how to analyze large—scale data such as genetic
and image data using the programming languages R and Python and will build a simple data logger for automatic observation of
various data.

F;Z B & Course Goals
The goal is to be able to plan how to analyze the data obtained at the beginning of the research. For this purpose, it is necessary
to acquire an understanding of the principles of analysis methods and how to handle them.

{2 %51 Course Schedule

. Linear algebra and principal component analysis
. Bayes statistics

. Data analysis and graphics with R

. Getting started with R

. Data analysis and graphics with Python

. Machine learning with Python

. Generalized linear model and likelihood ratio test
. Google Cloud Platform and Linux

. RNAseq analysis

10. Making a data logger

11. Image analysis with Image]

12. What is CRISPER-Cas9 technology?

© 0 3 O O = W DN+~

#REFE (PE-EB)FDODABRLSE Homework

Studies for 2—3 hours are encouraged for preparation and review in each lecture.

ST BE#LH % Grading System
In principle, a student who has 70% or more attendance is subjected to the grade assignment that will be scored on the basis of
ardency (30%) and reports submitted (70%).

fh = EH BB DS Other Faculty Requirements

TX R -#FEE Textbooks

X I5E ¥ Reading List

S HEHR—LR— Websites

WEZEDHR—LR— Websites of Laboratory
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{§% Additional Information

154 / 259




FLB 4 Course Title B4 1 [Advanced Course in Environmental Molecular Biology 1]

S ERER Subtitle

L

EEZE Instructor

t&H %% [FUKUI Manabu] KIEEH#0IFSERT)

B # B Other Instructors

MORIKAWA  MasaakilMORIKAWA  Masaakil( # £k Bt #% £} 2% #F %€ B¢ ), YAMAGUCHI
Yoshifumi[YAMAGUCHI Yoshifumi]({&IE B} F B 4CHT), KASAHARA Yasuhiro[KASAHARA
Yasuhiro] ({& 15 B+ 52 BF 42 77 ), OCHIAI Masanoril OCHIAI Masanori]({& iR B 52 #)F 92 77 ),
WATANABE Tomohiro[ WATANABE Tomohiro] {IEFFHFZEFT), SONE Masamitsu[SONE
Masamitsu] (IR B AF22HT), YAMAUCHI AkarilYAMAUCHI Akari]({&iE &L 01225

F BfE7I Course Type BRER BRI R E

BAEERE Year 2024 EffE1EIFES Course Number 045082
#ARS Semester 1234 B 57 Number of Credits 2
BEMEE Type of Class Bt WERER Year of Eligible Student 1~2

¥ &2F 252X Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_BS 6332

K53 —K -8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FREAER

B (R )

LARJLa—E L ARJL Level Code, Level

6 Specialized Subjects (advanced) in graduate level (Master’s Course and
Professional Course)

th4#3—K+ 4 Middle Category Code, Title

3

INS¥E3—K -4 Small Category Code, Title

3

B E0—F-EEE Language Code, Language

2 Classes are in Japanese and English (bilingual, or language is decided

Type once the student composition has been finalized).
hFEBBIEEDRE Availability of other 1 7]

faculties

## BRZE I8 Other Information R PEI R R BR R B

REEMA X Class Method 1 cFmm e B G o )

F—"J—K Key Words
Microbiology,extremophiles,molecular biology,ecology,molecular Entomology, development and biochemistry in mammals

23D H1Z Course Objectives

To understand patterns and mechanisms of adaptations to various growing environments in relation to environmental properties.

F;Z B & Course Goals
To understand the principles of their ecology, physiology and biochemistry including patterns and mechanisms of adaptations
to various growing environments in relation to environmental properties.

{2 %5 Course Schedule
Organisms inhabit in various environments. Their metabolic diversity and adaptive capacities are higher than our expectation.
To better understanding of their roles in various ecosystems and adaptive molecular mechanisms, we study the following topics.

1. General Microbial Ecology (by Manabu Fukui and Tomohiro Watanabe)
1-1. Fundamentals of Microbial Ecology (Phylogeny, Taxonomy, Physiology)
1-2. Microbial energy metabolism

1-3. Microbial ecosystems in anoxic environments

2.Microbial genomics and soil microbes (by Yasuhiro Kasahara)
2-1. Soil Microbial Ecosystems

2-2. Microbial Genomics

2-3. Current Topics in Microbial Ecology

. Molecular Biology of Extremophiles (by Masaaki Morikawa)
1. Hyperthermophiles
2. Psychrophiles

—-3. Halophiles
4. Acidophiles/Alkalophiles
5.  Oleophiles

4. Molecular Entomology (by Masanori Ochiai)

4-1. Fundamentals of Molecular Entomology

4-2. Molecular Mechanisms of Environmental Adaptations in Insects
4-3. Molecular Mechanisms of Stress Tolerance in Insects
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5. Development, physiology, and biochemistry in mammals (by Yoshifumi Yamaguchi, Masamitsu Sone and Akari Yamauchi)
5-1. The body plan (Developmental biology)

5-2. Principles of homeostasis (Physiology)

5-3. Cold adaptation (Mammalian hibernation)

£fHFPE (FH - E#E)FORELSE Homework

Handouts will be distributed at the beginning of each lecture. Students need to check the specific parts of the handouts after
each lecture. Information on suggested reading in the summary book may be useful for further understanding of individual
chapters.

FRAESME D E#E L% Grading System
Attendance rates and reports. Evaluation will be based on (1) questionnaires in each class, (2) participation in class, and (3)
the contents of the final semester report. The ratio of each evaluation is (1)=10%, (2)=30%, and (3)=60%.

P ERRBRIE D S4E Other Faculty Requirements

TXAbZF)E Textbooks
Brock Biology of Microorganisms (15th Edition),”M.Madigan et al. : Pearson, 2017

# &I ERE Reading List

BEAR—LR— Websites

WEEDH—LAR— Websites of Laboratory

{§% Additional Information
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FLB 4 Course Title BBy AW 56 I [Advanced Course in Environmental Molecular Biology 11]

S ERER Subtitle

]

EEZE Instructor

M 25— [TANAKA Ryouichi] ({EIRF} FAFSEFT)

B # B Other Instructors

MIWA  Kyoko[MIWA Kyokol( #t Ek B H B % #F %8 % ),
Atsushi{ TAKABAYASHI Atsushi]({EIEBMFAFZEHT), WASHIO Kenjil WASHIO Kenjil(#1EKER
BEREMFFERT), 1TO HisashilITO Hisashi](EKIEAHWFFEAT), HORI ChiakilHORI Chiaki](Ht
EREABERLEAFZERE), ONO KiyomilONO Kiyomi] (R B 22 HT)

TAKABAYASHI

F BFE7I Course Type BRER R R H

BABLEE Year 2024 B EIFES Course Number 045083
AR Semester 15430 B 51 B Number of Credits 2
BEMEE Type of Class s FBEER Year of Eligible Student 1~2

¥ &% 25X Eligible Department/Class

F2/31)> % 3—FK Numbering Code

ENV_BS 6332

KH¥EI—R 8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

E 105

BRI (CEWPE R 5 )

LARJLa—E L ARJL Level Code, Level

6 Specialized Subjects (advanced) in graduate level (Master’s Course and
Professional Course)

th43¥F3—K -8 Middle Category Code, Title

3

IND¥EO—R £ Small Category Code, Title

3

B E0—F-EEE Language Code, Language
Type

2 Classes are in Japanese and English (bilingual, or language is decided
once the student composition has been finalized).

P EREIEZED T E Availability of other 1A
faculties
## 2 FE1H Other Information A B R PR R

BEEMRA X Class Method

2 AR B (b))

F—"J—K Key Words

plants, microorganisms, fungi, response to environments, molecular mechanisms, evolution, photosynthesis, tolerance to
environmental stress, carbon circle, genome—enabled analysis, plant—degrading enzymes, the Carbon fixation and assimilate
transport

23D H1Z Course Objectives

To learn plant mechanisms underlying growth and responses to environmental stress from the viewpoint of evolution and their
application.

To learn biological interactions between microorganisms and plants in ecosystems.

To learn the experimental methods to reveal molecular mechanisms in organisms.

F:ZE B 48 Course Goals

To explain molecular mechanisms underlying response and tolerance to environmental stress in plants.

To explain biological interactions between microorganisms and plants in ecosystems and their applications to industrial
utilizations.

To explain the experimental methods to understand molecular mechanisms.

To explain the methods and technologies to apply the basic knowledge of life science for the society.

$23E1H Course Schedule

The basic principles of photosynthetic energy storage

Photosynthetic organisms and organelles

History and early development of photosynthesis

Photosynthetic pigments: structure and spectroscopy

Antenna complexes and energy transfer processes

Reaction center complexes

Carbon fixation and assimilate transport

Basics of RNA seq and electrophoresis, and their application to photosynthesis

Evolution of plants for adaptation to environmental change on earth, application of functions in plants
Identification of mineral transport molecules in plants, generation of plants tolerant to nutrient deficiency and toxicity,
remediation of polluted soil by plants

Plant—degrading microorganisms, and basic and applied researches of plant-degrading enzymes

EFEFEE (FE-BEE)FDOANAELSE Homework

Studies for 2—-3 hours are encouraged for preparation and review of each lecture.
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AAESTM D E# L% Grading System

Active class participation (50%), reports and tests (50%)

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks
TR AMTHER TR D,

Handouts are distributed in each lecture.

H# &I ERE Reading List

BEAR—LR— Websites

MEZEDHR—LAR— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/plantadapt/index.html
http://www.lowtem.hokudai.ac.]p/plantadapt/ryouichi/Ryouichi_Tanaka_Web_Site/index.html
http://noah.ees.hokudai.ac.jp/emb/miwalab/
http://noah.ees.hokudai.ac.jp/emb/HP/jouhou/washio.html

{§#% Additional Information

HyFlex classes (in—person and online class) will be given.

The last lecture will be given in person (outdoors).

Molecular Mechanisms of Photosynthesis (Robert E. Blankenship, Blackwell Science) will be used as the textbook on
photosynthesis.

The first edition can be downloaded (free of charge) from the following page
https://onlinelibrary.wiley.com/doi/book/10.1002/9780470758472

Of the 15 lectures, the first 9 will be held in room 215 of the Institute of Low Temperature Science and the remaining 6 will be
held in D101 of the Faculty of Environmental Science. (Subject to change, registrants for the lectures should consult the ELMS.)
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F B4 Course Title B A RE S HFim 1 [Advanced Course in Animal Ecology 1]
HERER Subtitle 0
BB Instructor /R BB [KOIZUMI Itsuro] KRB HIER BRBE L A F 7EBe)
Y E Other Instructors | NODA Takashi[NODA Takashi](ERER BE L 245 92 05%)
# EFEA Course Type BRETR AR MF R
FAERLERE Year 2024 FEIES Course Number 045086
HARS Semester 158 (F4% — | BEAIE Number of Credits 2

L)
B EMHAE Type of Class % IR Year of Eligible Student 1~2
W& F 252X Eligible Department/Class
F>/8J> %' 3—F Numbering Code ENV_BS 6342
K5I —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
G BREFE T CEMER T HR)
LR JLa—FK:-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 3

IND¥EO—R £ Small Category Code, Title 4

E5Ea—NK - &5 Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

thFEEIEED TR Availability of other 1Al

faculties

## REEI Other Information EPE R I B R A

1BEEM A Class Method 2 bR B (iR

F—"J—K Key Words
Animal, population, community, behavior, conservation, evolution, genetics

23 B4E Course Objectives

The objectives of this course are to study basic principles and research methods for evolution, animal behavior, population
dynamics, and species coexistence, and to understand biological responses to environmental changes at the levels ranging from
genetics, individuals, populations, communities to ecosystems.

F;Z B & Course Goals

Understanding of basic principles of animal ecology, such as Darwin’s theory of evolution, life histories, population dynamics
and the underlying mechanisms, species interactions, mechanisms of species coexistence, and spatial patterns of species
diversity and the organization of communities. Understanding of ecological and evolutionary consequences of environmental
changes due to human activities.

$23E1H Course Schedule

Takashi Noda will talk about the following topics in 3 lectures:

Community structure / Species interactions / Mechanisms of species coexistence / Spatial patterns of species diversity and
their organization and maintenance processes.

[tsuro Koizumi will talk about the following topics in 12 lectures:
Evolution / Behavior / Reproduction / Conservation / Genetics

EFEFEE (FE-BEE)FDORANAELSE Homework

No special task

ST BE#LH % Grading System

At least 60% of attendance for total lectures are required. However, absence due to necessary reasons, such as fieldwork, will
be compensated by a report at the end of semester. Grading is based on the involvement in lectures (50%) and small reports
after every lecture (50%).

fh = EH BB DS Other Faculty Requirements

TX R EF]E Textbooks

EREF A, H AR TSR O L FFLA, 2004

RREEAEREY: B T - By HPES R R RS, 2003

Ecology: from individuals to ecosystems, 4th edn.,/Begon, M., C.R. Townsend & J.L. Harper: Blackwell, 2006

X I5E ¥ Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory
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http://noah.ees.hokudai.ac.jp/envmi/zoo/english.html

% Additional Information
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F B4 Course Title B A BE S i@ 1 [Advanced Course in Animal Ecology II]

S ERER Subtitle [

E{EHE Instructor B M [NODA Takashi] (R I ERBREE R FHIF 7ER%)

B S Other Instructors | KOIZUMI Itsuro[KOIZUMI Itsuro](MIEKEREE R M 926%), AGETSUMA NaokilAGETSUMA
Naokil(7 4 — /L R+ % —), OHDACHI SatoshiilOHDACHI Satoshi]({& & £} % BF 22 77 ),
KISHIDA Osamul[KISHIDA Osamul(74—/LR&LZ—)

FLB7EAI Course Type BRESREBE R MR E
BASBLERE Year 2024 Ef[E1EIZES Course Number 045087
HAR Semester 25 W (Fk# — | BB Number of Credits 2
L)
BEMRE Type of Class s HEER Year of Eligible Student 1~2
¥ &R US5X Eligible Department/Class
F2/31)> % 3—FK Numbering Code ENV_BS 6342
KH¥EI—R 8 Major Category Code, Title ENV_BS Environmental Science Biosphere Science
G LR P (EIEE R B
LARJLa—R:LUARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥F3—K -8 Middle Category Code, Title 3

IND¥EO—R £ Small Category Code, Title 4

B E0—F-EEE Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

hEEEIEED TS Availability of other Il

faculties

## BREEIF Other Information R PEI R R BR R R B

B ER A Class Method 1 kfmfE3ER B G o 4)

F—"J—K Key Words
By, ERRE, BEE, 178), (R4, HE(b, MR AEA

Animal, population, community, behavior, conservation, evolution, species interaction

23D H1Z Course Objectives
B BRSO T ORE S EBURIZ W CRIEIZER T 5,

The objectives of this course are to understand an overviews of recent history and present status of animal ecology.

F:ZE B 48 Course Goals

A RE LD RGE DREE EHRICOWT, EUITEIRRE, BEEE, 178, frdx, ik, MR LIEMICRE O SERE Yy 212D
T CEAIOITebT L,

To summarize overviews of recent history and present status of animal ecology, especially, research topics about population,
community, behavior, conservation, evolution, and species interaction.

$23E1H Course Schedule

B [ A S B SE A R

R R R

BFEE R LA RS (2 FLED)
INRIRAR R AR

KEER & LA D R AT IR =2

Takashi Noda: community ecology

Osamu Kishida: species interaction

Naoki Agetsuma: mammal ecology

[tsuro Koizumi: conservation ecology

Satoshi Ohdachi: phylogeography of mammals

EFEFEE (FE-BEE)FDOANAELSE Homework
MR TEY BIF AR 0@, 3 _R—U R E OB SR O E A MA.

Students need to read a few scientific papers and prepare things for group presentation as homework.

FAESTE D B2 &A% Grading System

JFRIEUT, SR 7 5L Eo R Z2 R0 Stk L 15,

EEIOFEIZBITDEME, QRE~OBIMEEIZL> TREHEIT 5, TNENORMO R, (1)=50%, (2)=50%&7F
Do

In principle, a student who has 70% or more attendance is subjected to the grade assignment.

Students will be assessed by (1) questionnaires in every class (50%), (2) attitude of attendance (50%) in every class.

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks
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FAEIEEEE Reading List

Ecology: from individuals to ecosystems, 4th edn.,”Begon, M., C.R. Townsend & J.L. Harper: Blackwell, 2006
RESEAR RS T B - B P 50 RO R 2, 2003

BT AERE N, Ve — &S ST IR, 2007

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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F EH 4 Course Title WEFE 2R W PR B B2 B 22 %536 1 [Advanced Course in Marine Biosphere Science I (Marine
Environmental Biogeochemistry)]

SEEREE Subtitle 0

EEZE Instructor T % B [KUDO Isao] (K=FBe/KERM LR

B4, E Other Instructors | YOSHIMURA Takeshi[YOSHIMURA TakeshilGKpER} 0 220%), TAKAGI Tutomu[TAKAGI
Tutomul Ok FER} 2R SERE)

FLB7EAI Course Type BRESREBE R MR E
BASBLERE Year 2024 Ef[E1EIZES Course Number 045120
HAR Semester 25 W (Fk# — | BB Number of Credits 2
L)
BEMRE Type of Class s HEER Year of Eligible Student 1~2
¥ &R US5X Eligible Department/Class
F2/31)> % 3—FK Numbering Code ENV_BS 6352
KH¥EI—R 8 Major Category Code, Title ENV_BS Environmental Science Biosphere Science
G LR P (EIEE R B
LARJLa—R:LUARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥F3—K -8 Middle Category Code, Title 3

IND¥EO—R £ Small Category Code, Title 5

B E0—F-EEE Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

hEEEIEED TS Availability of other Il

faculties

## BRZEIF Other Information R PEI R R BR R R B

B ER A Class Method 1 kfmfE3ER B G o 4)

F—"J—K Key Words

Marine Biogeochemistry, Trace Metals, Nutrients, Biological Uptake of Nutrients, Phytoplankton, Primary Production, Fisheries
Production

23D H1Z Course Objectives

This lecture provides teaching for the marine biological production processes related to trace metal speciation and bioavailability
and biological uptake of metals and nutrients in seawater. Physical processes to produce marine organisms are studied, and
marine production is also understood from an engineering perspective.

H|5Z B4E Course Goals

(DStudents can explain the relationship between macro— and micro—nutrients and primary production in the various marine
environments

@)Students can explain carbon cycles and nutrients cycles in the ocean

3)Students can explain the relationship between primary producers and organisms composing other trophic levels in the marine
ecosystems

@Students can explain the biochemical process and mechanism for primary production.

(®Students can explain basic physical processes in the ocean in terms of dynamics.

235 Course Schedule

(DPrimary production in the various marine environments

@Factors controlling the primary production in ocean
(@Relationship between trace metals and primary production in ocean
@®Biochemical process and mechanism for primary production

(®The role of flow in the lives of aquatic organisms

(®)related topics

#REFE (PE-EB)FDODABRLSE Homework

Homework or report will be given at each lecture. It will take for 1-2 hours

AAESTM D E# L% Grading System

Students will be assessed by (1) questionnaires in every class (10%), attitude of attendance (30%) and reports (60%) in the end
of the semesters in every class.
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fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

XI5 E X Reading List
An Introduction to Marine Biogeochemistry Second edition,”’S. M. Libes:Academic Press, 2009
Chemical Oceanography, 3rd Ed.,/F. ]J. Millero: CRC, 2006

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information

Lecture using prints, projector and others
*This lecture basically provides teaching in Japanese.
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F EH 4 Course Title Y VE A ) PR B B B 2 5 3 1T [Advanced Course in Marine Biosphere Science I (Marine

Environmental Biology)]

SEEREE Subtitle 0
EEH R Instructor i FE [URA Kazuhiro] (RFFEKEERAIFERT)
HHLUE B Other Instructors
T BT Course Type AT REEMEA
BASELERE Year 2024 Ef[EEIZES Course Number 045121
HARS Semester 27 (& 5 — | BAGI¥ Number of Credits 2
)
BEMRE Type of Class s HEER Year of Eligible Student 1~2

¥ &% 25X Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_BS 6350

K53 —K -8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

E 105

BREEAH B (CEWPE R 5

LARJLa—E L ARJL Level Code, Level

6 Specialized Subjects (advanced) in graduate level (Master’s Course and
Professional Course)

th4#3—K 4 Middle Category Code, Title

3

IN¥EO—R £ Small Category Code, Title

5

B E0—F-EEE Language Code, Language
Type

0 Classes are in Japanese.

PR BEEDRIE Availability of other

faculties

3 A&

## 2 FE1H Other Information

A=Wy PE R R PR A

BEEMRAX Class Method

1 X2 2ER 3 O o 2

F—"J—K Key Words

marine invertebrates, environment, physiology, life-history, adaptation, aquaculture and resource enhancement

2% BH4Z GCourse Objectives

Learn physiological adaptations and responses to environmental changes in aquatic animals and discuss about future directions

of aquaculture and resource enhancement.

Zl|5Z B 4Z Course Goals

Students should be able to explain followings;

Physiology of aquatic animals and its adaptive value to environment
Life history patterns of aquatic animals that are shaped by environment
Responses of aquatic animals to environmental changes

Future direction for sustainable aquaculture and resource enhancement

235 Course Schedule

1) Basic physiology of marine invertebrates

2) Adaptation of marine invertebrates to environments

3) Life-history patterns of marine invertebrates

4) Aquaculture and resource enhancement for marine invertebrates

EFEFEE (FE-BEE)FDORANAELSE Homework

To be announced at class

AAESTM D E# L% Grading System

To be evaluated by active participation in class (40%), presentation (30%) and report writing (30%)

fh = EH BB DS Other Faculty Requirements

Students from other graduate schools may be accepted if there is room and if they can take the course on the Hakodate campus.

TX A Z T} Textbooks
iR A T EAT D,

Handout will be provided at class.

X I5E ¥ Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
This course will be held in Hakodate.
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FlE4 Course Title

KBB4 5m 1 [Advanced Course in Aquatic Biology 1]

S ERER Subtitle

0

EEZE Instructor

] HeRS [INAKAOKA Masahiro] (At 5 A 7 — VR RSB 2 — ()

B # B Other Instructors

NAGASATO Chikako[NAGASATO Chikako]( 7 4 — /L K & » % — ), YOTSUKURA
Norishige[YOTSUKURA Norishigel( 7 4 — /L K & » &% — ), ISADA Tomonori[ISADA
Tomonoril(Z74—/VREH—), (74—/L K4 —), KUDO Isao[KUDO Isao] (7K FER FHFFE
BE), MUNEHARA HiroyukiiMUNEHARA Hiroyukil( 7 4 — /v K& > % —), HAGIHARA

SeishilHAGIHARA Seishil(Z7 4 —/LR& 52 —)

FLB7ERI Course Type RELE PR MR E
BASEEERE Year 2024 s E1FE-S Course Number 045088
HAR Semester 25 (& & — | BABI¥ Number of Credits 2
)
B ERWEE Type of Class fiEs FHERENR Year of Eligible Student 1~2
&P F} V52X Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_BS 6362
K4 —F -4 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
A 5] BRIER BT (R B R IR
LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥E3—K - 48 Middle Category Code, Title 3

INA¥E3—K -4 Small Category Code, Title 6

= 5883—F S5 Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

R EIEEDTE Availability of other Nl

faculties

## REEIF Other Information VR A RIBRER R

BE=EA Class Method 2}z ER B (RN

F—"J—K Key Words
Aquatic Biology, Marine Ecology, Oceanography

2% BH4Z GCourse Objectives
To understand the fundamentals for ecology and physiology of aquatic organisms

F:ZE B 48 Course Goals

To be able to explain the ecological characteristics of aquatic organisms

To be able to explain the physiological characteristics of aquatic organisms

To be able to explain the relationship between marine organisms and marine environments

{2 %51 Course Schedule

Some lectures will be provided by ZOOM on the following subjects.

1. Structures and biodiversity of coastal benthic ecosystems

. Physiological ecology and ecosystem ecology of pelagic ecosystems
. Diversity and ecology of cell structure of algae

. Reproduction and development of algae

Q1 B W N

. Aquatic organisms and environmental problems

EFEFEE (FE-BEE)FDOANAELSE Homework

Not necessarily in advance, but students are recommended to read any of the books written below.

AAESTM D E# L% Grading System

Students will be assessed by (1) assighment in every class and (2) attitude of attendance.

fh = EH BB DS Other Faculty Requirements

TXAbZF)E Textbooks
Invitation to Oceanography,”Paul R Pinet: Jones and Bartlett Publishers, 2013
Seagrass Ecology, Hemminga and Duarte : Cambridge University Press, 2009

H 515 F X & Reading List

WAL BANA RS0 A&, 2021

IRIEAL T B AROUFIZMIBEZ D00 : Kl FCEDVPHFOARER /IUAREZ 5784, 2020
WM DA REZE AP, B AR RS i g SCR AR, 2020
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BV NS ARG 5 E TS, 2020

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory
https://noah.ees.hokudai.ac.jp/bio/?p=3050&lang=en

{§#% Additional Information

The faculty members are affiliated with the Field Science Center for Northern Biosphere. Lectures will be given online and/or
on—demand, and reports will be assigned each time. Classes will be held in the form of intensive lectures. When the schedule is
decided, students will be notified via ELMS and e—mail.

167 / 259




F EH 4 Course Title JK &R 24535 T [Advanced Course in Aquatic Biology I1]

S ERER Subtitle [

EEZE Instructor FE & W IMINAMI Kenji] At AME 71—V RREE L 2 — (BEE))

B4 B Other Instructors | MIYASHITA KazushilMIYASHITA Kazushil( 7 4 — /L' K & > &% — ), YAMAMOTO
Jun[YAMAMOTO Jun)(74—/VR-E2%—), HAGIHARA Seishil HAGIHARA Seishil(77¢—/L

Ko s—)
FLB7EAI Course Type RER M A
BASBLERE Year 2024 Ef[E1EIZES Course Number 045089
HA Semester 254 B 18 Number of Credits 2
ZERWEE Type of Class Hisis SRR Year of Eligible Student 1~2
W &RFEF - 25X Eligible Department/Class
F2/31)>%4'3—F Numbering Code ENV_BS 6360
K53 —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
A 5] BRIER BT (R B R R
LAJLa—K:LAJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 3

INA¥E3—K -4 Small Category Code, Title 6

= 5883—F S5 Language Code, Language 0 Classes are in Japanese.
Type

thFEBBIEEDRE Availability of other 1 A]

faculties

## REEIF Other Information VR A RIBRER R
BE=EA Class Method 2}z ER B (RN

F—"J—K Key Words
Aquatic animals, bio—logging, bio—telemetry, cephalopod, Japanese flying squid, marine mammals, top predators, selective
breeding, biodiversity, biogeological elements

232D H4Z Course Objectives
Biological properties of several aquatic animals, such as reproduction, migration, behavior and so on, are lectured. In addition,
advanced methods for analyzing those properties and utilization of aquatic biological resources are also lectured.

F;Z B & Course Goals

To understand and explain factors affecting on the behavior of aquatic animals.

To understand and explain methods for analyzing distribution of aquatic animals.
To understand and explain factors affecting on distribution of aquatic animals.

To understand and explain factors affecting on breeding styles of aquatic animals.
To understand and explain methods for effective use of aquatic biological resources.

{2 %51 Course Schedule

1) Basic theory of bio—logging (Kazushi Miyashita)

2) Application of bio—logging to biology (Kazushi Miyashita)
3) Ecology and behavior of cephalopod (Jun Yamamoto)
4)Ecology of Japanese flying squid (Jun Yamamoto)

5) Ecology of Sea cucumber (Kenji Minami)

6) Seed production of Sea cucumber (Kenji Minami)

7) Diadromous fishes and humans (Satoshi Hagihara)

8) Diadromous fishes and humans (Satoshi Hagihara)

EFEFEE (FE-BEE)FDOANAELSE Homework

Required to read some references specified by each lecturer

AAESTM D E# L% Grading System

Evaluation of attendance to class and reports

fh = EH BB DS Other Faculty Requirements

TX R -#FEE Textbooks
(R

H# &I ERE Reading List
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B RHR— LR— Websites
http://www.hokudai.ac.jp/fsc/, http://www.fsc.hokudai.ac.jp/suiken/

WEEDH—LR— Websites of Laboratory
http://www.hokudai.ac.jp/fsc/

{§#% Additional Information

The teachers belong to the local station (Hakodate, Usujiri Fisheries Station, Nanae Freshwater Station) of Field Science Center
for Northern Biosphere. Therefore, this class is conducted by intensive course, using zoom or Electronic Information Exchange
System (polycom). Result of this course is evaluated by the report presentation for each lecture. Lectures will be held after
October after arranging the schedule. When the details have been finalized, we will contact you.
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FlE4 Course Title

MR} 2455 1 [Advanced Course in Forest Sphere Science I (Ecosystem Function)]

S ERER Subtitle [

EEZE Instructor

FAR KRR [TAKAGI Kentaro] (At )5 AEWE 7 4 — VKB Stz 20— (RIR))

B # B Other Instructors

NOMURA Mutsumi[NOMURA Mutsumil]( 7 4 — /b K & » % — ), FUKUZAWA
Karibu[FUKUZAWA Karibu](Z7 44—/ Kt #—), OHIRA Mitsuru[OHIRA Mitsuru](Z7 41—/

Ko 2—)
T BT Course Type REAFREEMEA
BASBLERE Year 2024 Ef[E1EIZES Course Number 045090
HA Semester 1578 B 18 Number of Credits 2
ZERWEE Type of Class Hisis SRR Year of Eligible Student 1~2

W &RFEF - 25X Eligible Department/Class

F2/31)>%4'3—F Numbering Code

ENV_BS 6372

K53 —K -8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FREAER

BRI (R )

LARJLa—R-UAJL Level Code, Level

6 Specialized Subjects (advanced) in graduate level (Master’s Course and
Professional Course)

th4#3—K+ 4 Middle Category Code, Title

3

INA¥E3—K -4 Small Category Code, Title

7

EE3—K+E & Language Code, Language
Type

2 Classes are in Japanese and English (bilingual, or language is decided
once the student composition has been finalized).

thFEIBIEEDAIE Availability of other NG
faculties
## R ZEI8 Other Information LR BRI R H

BEEMRA X Class Method

1% T SER H (O i D 20)

F—"J—K Key Words

forest environments, forest ecosystem services, environmental change, material cycles, snow, methods and the instruments

23D H1Z Course Objectives

This program is a practical training course held in university experimental forests. Students learn about the interaction between
forest ecosystems and the environment, forest services, carbon—water—nitrogen cycles, forest management and watershed

conservation, and these observation skills.

H|5Z B4E Course Goals

Explaining and discussing about major concepts and observation skills on the forest environment and material cycles.

225 Course Schedule

(1) This is a 4-day program held in Teshio and Nakagawa experimental forests. Accommodation in Nakagawa experimental forest
is available. More information will be announced in April.
(2) Lessons and lectures in forests, lab, and rooms will be programed.

EFEFEE (FE-BEE)FDORANAELSE Homework

Prior learning is not required.

AAESTM D E# L% Grading System

Scoring based on (1) contribution to the course management (40%), (2) level of understanding on lectures (30%), (3) quality of

the report (30%).

fhEEH BB DS Other Faculty Requirements

TX A Z T} Textbooks

ARMEASRO Y B IR BRI AL, SR H RS 3657 AR, 2015

H# &I ERE Reading List

BEAR—LR— Websites
https://www.hokudaiforest.jp/

WEZEDHR—LR— Websites of Laboratory

https://www.hokudaiforest.jp/

{§% Additional Information

Date and style of the program will be changed owing to COVID-19 condition.
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FLE 4 Course Title

ML S 4554 I [Advanced Course in Forest Sphere Science 1l (Forest Dynamics)]

FEZERAA Subtitle

0

HE# B Instructor

AF 22 INAKAMURA Masahiro] (b5 AW IE 7 +— VKRB 22— (/N )

$B 4% B Other Instructors

CHA JOO YOUNG[CHA JOO YOUNGI(Z 4—/V Rt % —), UETAKE Jun[UETAKE Jun](Z
{4 —/VREZ—), KURATA Seikan[KURATA Seikan](7 4 —/L N5 —)

F1 B#ERI Course Type BRIER R EMELE

BAEEEE Year 2024 EsEZI&E-S Course Number 045091
HAR Semester 15244 B {51 # Number of Credits 2
BEMEE Type of Class W X ERLENR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_BS 6370

K52 —K -2 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

e

BRELA A (CEWE R )

LARJ)ILa—FK L AR)JL Level Code, Level

6 Specialized Subjects (advanced) in graduate level (Master’s Course and
Professional Course)

th 43—k -4 Middle Category Code, Title

3

IN3¥EO—K & Small Category Code, Title

7

& 5E0—NF - 53iE Language Code, Language
Type

0 Classes are in Japanese.

B IEEDRE Availability of other

faculties

1A

18 R E 1§ Other Information

EWYIE R B FL B

B ERMEA Class Method

1 e 2ER H O o 7))

F—J—F Key Words

AR EAER . S, BEL, 7 = m Y — | ARENE R A

Biological interaction, species coexistence, disturbance, phenology, productivity, herbivory, microorganisms

23D BH4E Course Objectives

BRIRD W) FrITHIARZ L E LT R BB PE MR I B D JE A 5

Learning forest dynamics, especially tree species and biological interactions

Fl|3%E H4Z Course Goals

ARARENREIZPE 9D FE S OB L7 ¢ — /LR TOBLITTEDO BT

Understanding some major ecological concepts related to forest dynamics, and obtaining some skills of field works.

122 5HE Course Schedule
1. EIEH A L BEELIC R DI

Resource partitioning and response to disturbances

2. B R A PENE

Characteristics of photosynthesis and productivity

3. HEFITHT2INE

Response to herbivory

4. BHEREME

Characteristics of reproduction

5. #5AMEOF EAEM

Interaction among plants and microorganisms

6. ZRILAEO AL /L HE A bAE

Mechanisms of species coexistence and ecosystem function

VL2 8/ MBI LB FEAR TR 2700,

Training at Tomakomai Experimental Forest

EFrE (FE-BETHFEDRHNAEESE Homework

FRXE R R A FANTEMEL TR E | B TONRAA T A E L AL —RIATRDZENLELL,

It is better to understand an allometric function previously to estimate the forest biomass.

REEE M D E#E LA % Grading System
HELLAR—RMZED

(NP OFREIZBI DEME, QRE~OSMEE, Q)FHRL N —bONEFIZLS TRHEIT 5, €U Z OO R

1%, (D=10%, (2)=30%, (3)=60%&¥ 2,

(1)Questionnaire in each lesson(10%),(2)Participation attitude for the class(30%), (3)Final report(60%)

fhFEREIE D EH Other Faculty Requirements
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TX AT} E Textbooks
B -HEiAR AR R FRIASIE Y B, AT ks 35S AR, 2017
PO IR (BRI U —X) /N B | AR B AR B LR ST e, 2021

& 52 BE Reading List

SBAR—LAR— Websites
https://tomakexpforest.jimdofree.com

B D HR—LR— Websites of Laboratory
https://tomakexpforest.jimdofree.com

{i5#% Additional Information
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FlE4 Course Title

MR 4w I [Advanced Course in Forest Sphere Science 111 (Conservation Biology)]

S ERER Subtitle [

EEZE Instructor

$i3E Ef [AGETSUMA Naoki] (At 5 ZEWIE 7 1 — VKBt 2 — (FLIR) )

B # B Other Instructors

KISHIDA Osamu[KISHIDA Osamul(7 4—/VN&2 4% —)

F Bf&AI Course Type B R EBE R PRL

BABLEE Year 2024 B EIFES Course Number 045092
AR Semester 15430 B 51 Number of Credits 2
BEMEE Type of Class fE FBREER Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code

ENV_BS 6372

KS¥EI—R 8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FRERER ™

BRI (CEWPE R R )

LARJLa—R-UAJL Level Code, Level

6 Specialized Subjects (advanced) in graduate level (Master’s Course
and Professional Course)

th43¥E3—K - 48 Middle Category Code, Title

3

IND¥EO—R £ Small Category Code, Title

7

EE3—K+E 5 Language Code, Language Type

2 Classes are in Japanese and English (bilingual, or language is decided
once the student composition has been finalized).

fh 2 BIEZH DRI E Availability of other faculties

)

## R I8 Other Information LW R I BHEER

REEMA Class Method 1 X 2ER H i o 2

F—"7—K Key Words
Animal Ecology, Conservation, Field Investigation, Presentation

23D H1ZE Course Objectives
This lecture is aimed to learn basic research methods for animal ecology and wildlife conservation through investigating the
number of species and abundance of various animals in the forest.

Fl|3%= H4Z Course Goals

This lecture is aimed to learn a series of research processes in the field of animal ecology (i.e., theory, planning, investigation,
data analysis, discussion and presentation). Students will learn various scientific approaches to understand influences of
biological and physiological environments on abundance and life history of animals in nature.

{2 %51 Course Schedule

This field class will be conducted at Hokkaido University Forests between June and August, combining two one—day field work
sessions (possibly not conducted on two consecutive days), and problem studies and online exercises. Students may be grouped
into several research groups. Each research group will address the following topics: 1) Various surveys of the number of species
and density of wild mammals, and analyses of their population dynamics. 2) Survey on fish community by capturing, and analyses
of stomach contents of the collected fishes. 3) Each group or student will make a presentation about the themes related to one
of these topics. The location, schedule, and content may be changed or cancelled depending on weather conditions and the
spread of infectious diseases.

#REFE (PE-EB)FDODABRLSE Homework

We expect that students have physical strength for investigation in the field.

FRAESME D E#E L% Grading System
The degree of achievement will be evaluated based on the attitude of participation in field work, lecture (e.g., active discussions)
and research presentations (presentations and reports).

fh = EH BB DS Other Faculty Requirements

TX R -#FEE Textbooks

XI5 E X Reading List

S HER—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{§#% Additional Information

The number of participants of this class is limited to 10. Priority is given to students affiliated with the Forest Field Science
Course. If there are too many applicants for this class, a selection will be made. Then, firstly apply by 12 April using the google
form below before registering for the class. Selection result will be informed by email. This field class will be conducted at one
of Hokkaido University Forests between June and August, combining two or three one—day field work sessions (possibly not
conducted on two consecutive days), and problem studies and online exercises. Detail information about this class will be
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announced through Moddle and mailing system in ELMS.
https://docs.google.com/forms/d/e/1FAIpQLScF4Do5pAdFeerxgkc08UpWe2yLsqabEPBYdGdZx099YdOKUQ/ viewform?ve=
0&c=0&w=1&flr=0&usp=mail_form_link
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F EH 4 Course Title 2% K BB BL 22 K5 5@ IV [Advanced Course in Forest Sphere Science IV (Regional Resources

Management)]
SEEREE Subtitle 0
EEH R Instructor HH 2 [YOSHIDA Toshiyal (b5 A7 4 — VL REZA B 2 — (FRFE))

4B Other Instructors | NAKAJI Tatsuro[NAKAJI Tatsuro)(74—/LRtE%—), KOBAYASHI Makoto[KOBAYASHI
Makoto](Z7 4—/L K& & —)

FLB7EAI Course Type RER M A

BASBLERE Year 2024 Ef[E1EIZES Course Number 045093

HA Semester 254 B 18 Number of Credits 2

ZERWEE Type of Class Hisis SRR Year of Eligible Student 1~2

W &RFEF - 25X Eligible Department/Class

F2/31)>%4'3—F Numbering Code ENV_BS 6372

K53 —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

A 5] BRIER BT (R B R R

LAJLa—K:LAJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 3

INA¥E3—K -4 Small Category Code, Title 7

‘EEE0—K - E & Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

thFEBBIEEDRE Availability of other 3 lpf& ]

faculties

## REEIF Other Information VR A RIBRER R

BEEMmA X Class Method 1 sfmfE 3R B G o 4)

F—7—F Key Words
regional resources, regional resource management, forest management, diverse use of forest resources, remote—sensing

23D H1ZE Course Objectives

Participants will learn about regional resources from the viewpoints of their types and details, historical development and present
situation, and techniques to assess them. The participants will then discuss appropriate regimes of regional resource
management, which can bet compatible with environmental conservation issues.

F;Z B & Course Goals
Students participating in this intensive lesson will understand the types of regional resources, the historical development of
regional resource management, the relationship between environmental conservation and regional resource management.

{2 %51 Course Schedule

(1)The intensive lesson will be held in an experimental forest (four days) in the second semester. Detailed information will be
announced in August.

(2)Participants will learn about the following by lectures and field tours, and put together presentation and report

*Regional resources and the concept of regional resource management

+Challenges facing regional resource management

+Examination of diverse methods of using forest resources

*Technical aspects to assess forest resources

#REFE (PE-EB)FDODABRLSE Homework

It is not necessary to make preparations beforehand.

FRAESME D E#E L% Grading System
Participants will be evaluated and scored on the basis of (1) depth of understanding of the subject (20%), (2) contribution to the
group work (40%) and (3) contents of the presentation and report(40%)

fh = EH BB DS Other Faculty Requirements
Accommodation capacity, etc., may prevent its acceptance.

TX A Z T} Textbooks

H# &I ERE Reading List

S WRHR—LR— Websites
https://www.hokudaiforest.jp/

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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F EH 4 Course Title BB R 24536 1 [Advanced Course in Agro—Ecosystem Science I (Crop Production)]

S ERER Subtitle [

EE# B Instructor 2B PE—RR [HOSHINO Yoichiro] (At 5 AEWIE 7 1 — VB s 27— ()

L4 B Other Instructors | HIRATA ToshiyukilHIRATA Toshiyukil(Z74—/L Rt % —), NAKAMURA Koh[NAKAMURA
Kohl(7 4—/V Kt #%—), GOTOH Takafumi{GOTOH Takafumi](7 14— /V Kt & —)

FLB7ERI Course Type BREFRFHERMELE

BASEEERE Year 2024 s E1FE-S Course Number 045122

HAR Semester 1578 B 18 Number of Credits 2

B EMHAE Type of Class s HEER Year of Eligible Student 1~2

X &P R -5 Eligible Department/Class

F>/8J> %' 3—F Numbering Code ENV_BS 6382

K5I —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

G LR P (EMIE R R B

LARJLa—R:LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 3

IND¥EO—R £ Small Category Code, Title 8

E5Ea—NK - &5 Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

tFEBBIEEDRE Availability of other 1 7]

faculties

## REEI Other Information R PEI R R BR R R E

BEEMRA X Class Method 1 kbR B O i o )

F—"J—K Key Words

Crop production, Cool and snow cover region, Exploitation and improvement of plant resources, Improvement of crop
characteristics, cropping system, Environmental condition of agricultural field, Diversity of wild plants, Conservation of plant
species, Livestock production systems based on land conservation

2% BH4Z Course Objectives

Students understand the following points,

(1the importance of exploration and improvement of crop resources
(2)the management of agricultural fields and cropping system
(3)diversity of wild plants and conservation of plant species
(4)livestock production systems based on land conservation

F;Z B & Course Goals

Students will have knowledge on the utilization of plant resources through lectures and field excursions such as preservation of
germplasm and genetic improvement. In addition, students will understand the cropping system in the Hokkaido region through
lectures and excursions to the Experimental Farm at Hokkaido University. Students will acquire basic knowledge of wild plant
diversity and the conservation of endangered plants, and livestock production systems based on land conservation.

{2 %51 Course Schedule

This subject has three parts: crop breeding, field management, and livestock production system based on land conservation.
Exploitation and estimation of plant resources, genome research including molecular biology, plant breeding methods, cultivation
of improved crops, and plant conservation will be explained in the former part.

On the other hand, crop management in the Hokkaido region, techniques of field improvement, and environmentally friendly
cropping systems, including carbon sequestration will be provided in the latter part. In the first lecture, the purpose of this
subject and how to teach it will be explained.

In the part of ” Livestock Production Systems based on Land Conservation ”, the following topics will be discussed:

(1) Digestive mechanisms of herbivores in roughage, (2) Livestock production systems based on grazing and symbiosis with the
environment, and (3) Application of advanced biology to grass—fed meat production.

EFEFEE (FE-BEE)FDORANAELSE Homework

Some materials for each lecture will be provided and students will make reports using such materials.

ST BE#LH % Grading System
Students have to attend more than 70 % times of lectures. The estimation will be performed by 2 points, attendance, and
discussion in the lecture (70%) and report (30%).

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks
HEERL,

X I5E ¥ Reading List
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FRERL,

S WRHR—LR— Websites
http://www.fsc.hokudai.ac.jp/farm/, https://www.hokudai.ac.jp/fsc/bg/index.html

WEZEDHR—LR— Websites of Laboratory
Experiment Farm, Field Science Center for Northern Biosphere
http://www.fsc.hokudai.ac.jp/farm/

Botanic Garden, Field Science Center for Northern Biosphere
https://www.hokudai.ac.jp/fsc/bg/index.html

{#& Additional Information

The students should take attention to the following,

Field excursions will be conducted outside of regular time because the excursion takes a lot of time. The date of the field
excursion will be decided at the first lecture time.
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FlE4 Course Title

Gri e e ey

i I [Advanced Course in Agro—Ecosystem Science II (Livestock Production)]

S ERER Subtitle [

EEZE Instructor

A IEAN [KAWAI Masahito] (At 57 AEWE 7 +— LR R 2o 2 — (F5N))

B # B Other Instructors

HOSHINO YoichirolHOSHINO Yoichirol(7 4— /L K& > % —), GOTOH Takafumi{GOTOH
Takafumi](Z 4— /LR % —)

F BfE7I Course Type BRER BRI R E

BAEERE Year 2024 EffE1EIFES Course Number 045123
#ARS Semester 254 B 57 % Number of Credits 2
BEMEE Type of Class s FEBEER Year of Eligible Student 1~2

W& F 252X Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_BS 6382

K5I —K -8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

E 105

BREEAH B (CEWPE R 50

LARJLa—E L ARJL Level Code, Level

6 Specialized Subjects (advanced) in graduate level (Master’s Course and
Professional Course)

th4#3—K+ 4 Middle Category Code, Title

3

IND¥EO—R £ Small Category Code, Title

8

B E0—F-EEE Language Code, Language
Type

2 Classes are in Japanese and English (bilingual, or language is decided
once the student composition has been finalized).

thFEBIEEDAIE Availability of other 1w
faculties
## 2 FE1H Other Information A B R BHEE R

BEEMRA X Class Method

1 X2 2ER B O o 2

F—"J—K Key Words
Livestock production, sustainability

23 B4E Course Objectives

Study on the current statue of animal production in Japan, as well as many subjects concerning livestock production such as
forage crop production, grassland utilization, multi—function of the grassland, reproductive management of animals, manure
treatment. Obtain the ability for discussion about sustainability for livestock production to harmonize with environmental
issues.

F;Z B & Course Goals

Study on the current statue of animal production in Japan, as well as many subjects concerning livestock production such as
forage crop production, grassland utilization, multi—function of the grassland, reproductive management of animals, manure
treatment. Obtain the ability for discussion about sustainability for livestock production to harmonize with environmental
issues.

{2 %51 Course Schedule

Following subjects are included with the field and animal barn observation.

1.Domestic animal and human , 2.Growth and physiology of Domestic animal, 3.Nutrition and feed of the domestic animal,
4.Reproductive physiology and production management of the domestic animal, 5.Forage crops and their cultivation, 6.Genetic
improvement of forage crops, 7.Utilization of the grassland, 8.The environmental preservation function of the grassland, 9.The
grazing management, 10.Agricultural eco—system and domestic animal, 11.Livestock production and flow of the energy,
12.Sustainable livestock production, 13.Land-use livestock production system and Agroforestry, 14.The new usage of the
domestic animal, 15.Treatment and utilization of the manure

#REFE (PE-EB)FDODABRLSE Homework

Before and after lectures, students get available information through papers and internet.

RS D BE#ELH % Grading System

Attendance & attitude (30%) and report (70%).

More than 70% attendances are needed for an academic assessment. Reports are evaluated by each instructor and the
understanding of each theme is assessed.

fh = EH BB DS Other Faculty Requirements

TX R+ Z Tl Textbooks
fe e R A EL AT

Lecture materials are distributed every time.

X I5E ¥ Reading List

B AR—LR— Websites
http://www.fsc.hokudai.ac.jp/farm/, http://www.fsc.hokudai.ac.jp/If/

WEEDH—LR— Websites of Laboratory
http://www.fsc.hokudai.ac.jp/farm/
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http://www.fsc.hokudai.ac.jp/1f/

{§#% Additional Information
Some intensive course may be held, depending on animal growth and field condition. Attention is paid in the beginning of term.
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F EH 4 Course Title R R # 2% T [Special Lecture in Biosphere Science I]

S ERER Subtitle 0

EE# B Instructor A ] INAKAMURA Koh] (At 5 A 7 4 — VR B2 — (FEE ) )

H Y2 8 Other Instructors | KOTAKE Naohiko[KOTAKE Naohiko]( B i~ % 3% K 5 (Keio University ) ), SHITARA
Takuto[SHITARA Takuto](ZRAKATFZ2T)

FLB7ERI Course Type RELE PR MR E

BASEEERE Year 2024 s E1FE-S Course Number 045162

HAR Semester W E W B 18 Number of Credits 2

B EMHAE Type of Class % HEER Year of Eligible Student 1~2

X &P R -5 Eligible Department/Class

F>/8J> %' 3—F Numbering Code ENV_BS 6402

K5I —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

G LR P (EIE R R B

LARJLa—R:LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 4

IND¥EO—R £ Small Category Code, Title 0

E5Ea—NK - &5 Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

tFEBBIEEDRE Availability of other 1 7]

faculties

## REEI Other Information R PEI R R BR R R B

BEEMRA X Class Method 1 kb R B Ok i o )

F—"7—F Key Words

[KOHTAKE]

Innovation, system thinking, design thinking

[SHITARA]
Ecological niche modeling, climate change, biogeography

23 B4E Course Objectives

[KOHTAKE]

Things in the world are caused by the relationship and interaction of various elements. Therefore, in order to understand the
various issues occurring in the world, solve them, and create something of value, it is important to acquire “systems thinking,”
which is thinking that takes a bird’s—eye view of things and captures them in detail, and “design thinking,” which is thinking to
create new value with diverse perspectives. This lecture will provide an opportunity for students to learn and experience these
essentials. To this end, it is important for students to experience dialogue and action among themselves, and the lecture will
be conducted in a combination of classroom lectures, individual work, and group work.

[SHITARA]

It is a fundamental and important issue of biogeography to investigate the organism’s distributions and to elucidate how and/or
why they formed the current distribution pattern and how they are related to the environmental conditions. Ecological niche
models (also called Species Distribution Models or Habitat Suitability Models) are one of the famous methods to analyze the
spatial distribution of wildlife by statistically relating distribution information of organisms with environmental information and
have been actively used as an effective analysis method in biogeography in recent years. In this lecture, you will learn how to
use ecological niche models. You will discuss applications to biogeography, macroecology, conservation, etc., with practical,
real-world examples.

F;Z B & Course Goals

[KOHTAKE]

Understand the characteristics and differences between systems thinking and design thinking, and be able to apply them in daily
study, research, and life.

[SHITARA]

1. You will be able to explain how to use Ecological Niche models.

2. You will be able to consider and discuss the relationship between changes in environmental conditions and changes in the
distribution of organisms.

225 Course Schedule
[KOHTAKE]
June—July, 2024
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[SHITARA]
July—August, 2024

£fHFPE (FH - E#E)FORELSE Homework

[KOHTAKE]

No prior study is required, but prior study of the designated books for the lecture is recommended. Opportunities for review
through individual and group work will be provided.

[SHITARA]
Necessary preparations will be informed to participants. Participants should submit a report for each class during lecture.

AAESTM D E# L% Grading System

You will be evaluated by report, presentation, and/or test.

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks
7L
None

EE ST ME Reading List

VAT LBEEILDTHED RRT - AR R FR AR, 2015

T AT LTHK - WEEETWDIEDOAREEZ DN ER S/ FXT - ART R 3G HR, 2015
TYAEEPMREEZD,/ T T 70 B)INERE, 2014

INTAT 4T e~ ARyt 8] L BRI A RODEROEEL TAT 4RV —, bA-7U—: Bf% BP, 2014
VAT LT WAL e R A NIID B ER AR R B AT DT A v XA MR BEER B R B E,
2023

WAAYOAERFEMESFET )V —R Tl T AL DEEK— Antoine Guisan, Wilfried Thuiller, Niklaus E.
Zimmermann 3&. AfRH FER B5RR: ST HIRR, 2020

R (B3E 1-5), a8 (X 6)

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory
[KOHTAKE]
https://ja.wikipedia.org/wiki/%E7%A5%9ESE6%ADBAG%E 7%9B%B4%E5%BD%A6

[SHITARA]
https://researchmap.jp/miyakoensis1887/

{§% Additional Information
None

181/ 259




F B4 Course Title A W B2 e 1 3 25 1T [Special Lecture in Biosphere Science II]

F % REH Subtitle NAFax 7 T8 B iR O 8442 8% ([Bio-logging: field biology from “animals’—eye
view”]
FEEHE Instructor HPH P52 [NODA Takashi] CRAEBEHIERER SRR 20 5E0T)

B4 E Other Instructors | KOIZUMI Ttsuro[KOIZUMI Itsuro)( HiER B8 55 Bl W 22 55%), SENZAKI MasayukilSENZAKI
Masayuki] (HUERBREERL 2 F225%), TAKAHASHI Akinoril TAKAHASHI Akinori] ([E S7F HuAF 42

Ei))
FLBEAI Course Type BRESF AR R R E
BASELERE Year 2024 Ef[EEIZES Course Number 045095
HAR Semester HERE B Number of Credits 2
BEMRE Type of Class s HEER Year of Eligible Student 1~2
¥ &R US5X Eligible Department/Class
F2/31)> % 3—FK Numbering Code ENV_BS 6402
KH¥EI—R 8 Major Category Code, Title ENV_BS Environmental Science Biosphere Science
G LR P (EIEE R B
LARJLa—R:LUARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥F3—K -8 Middle Category Code, Title 4

IND¥EO—R £ Small Category Code, Title 0

B E0—F-EEE Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

hEEEIEED TS Availability of other Il

faculties

## BREEIF Other Information R PEI R R BR R R B

BE=EA Class Method 2}z ER B (iR

F—"J—K Key Words
ecology, behavior, physiology, environmental variability, ecosystem, Antarctic, Arctic, animals

2% BH4Z Course Objectives

This class will give an overview of recently developed ‘bio—logging’ techniques to study the behavior, physiology, and ecology
of animals moving freely in the natural environment. The lectures briefly review the characteristics and development of bio—
logging techniques and the recent findings on wildlife behavior, physiology, and ecology using these techniques. This is followed
by the practices on the use of acceleration data loggers and basic visualization of bio—logging data. Finally, the lectures will
introduce the use of bio—logging to understand the effects of recent environmental variability on ecosystems in polar regions.

F;Z B & Course Goals
The students are expected to gain a basic understanding of bio—logging techniques their applications to study wildlife behavior,
physiology, and ecology.

{2 %51 Course Schedule
The class will be held as lectures and practices.

Lectures

*Characteristics and development of bio—logging techniques

*Behavior and ecology of animals revealed by bio—logging

*Physiological ecology of animals revealed by bio—logging

*Practical considerations for a bio—logging study: from deployments to initial analysis
*Polar environmental changes and their effects on ecosystems

*Penguins in the changing Antarctic environment

Practices
*Hands—on trials to use bio—logging devices
*Visualization of bio—logging data

EFEFEE (FE-BEE)FDOANAELSE Homework
Not applicable

ST BE#LH % Grading System

Evaluation will be done based on the conditions of attendance and reports.

fh = EH BB DS Other Faculty Requirements
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TX R #FEE Textbooks

XI5 E X Reading List

SRR —LR— Websites
H AR A A a7 iF9E4: (Japanese Society for Bio—Logging Science)  https://japan—biologgingsci.org/home/, [EFE A4
X7 %4y (International Bio-Logging Society) https://bio-logging.net/

WEEDH—LR— Websites of Laboratory

{#& Additional Information
This class will be held on September 2,3,4.Students outside Sapporo can attend the class via Zoom. The Zoom link will be
notified through Moodle in ELMS.
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F EH 4 Course Title LW EIRF 3£ 1 [Laboratory and Field Work in Biosphere Science 1]
ERBMAEE Subtitle (R B - SRR MR ) ]

BB Instructor A 1E—ER [AIBA Shinichiro] R=EFe I ERER SR A 98 FE)

H Y2 8 Other Instructors | All Staffs of the Course[All Staffs of the Course](KZFBeEr i A FFw)
FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045102
HAR Semester HEREH B Number of Credits 4
BEMRE Type of Class FH FHRER Year of Eligible Student 1~2
&P F} V52X Eligible Department/Class

F273>4'3—F Numbering Code ENV_BS 6502

KS¥EI—R 8 Major Category Code, Title ENV_BS Environmental Science Biosphere Science
RG] LR e (EMIE R E B

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥E3—K - 48 Middle Category Code, Title 5

IND¥EO—R £ Small Category Code, Title 0

‘EEE0—K - E & Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

P EREIEZED T E Availability of other 2 ANR]

faculties

## REEIF Other Information VR A RIBRER R

BEER A Class Method 1w 3ER B G o 4)

F—"7—K Key Words
biodiversity, ecology, forest, mountain, wetland, vegetation, physiological ecology, reproductive ecology, environmental
measurement, genetic analysis

23D H1Z Course Objectives

Learning about the methodology of ecological survey in the field

H|5Z B4E Course Goals

Development of the knowledge and techniques of ecological studies related to master degree researches

235 Course Schedule
The course will be held in spring to autumn season.

EFEFEE (FE-BEE)FDORANAELSE Homework

Handouts of related subjects will be distributed

AAESTM D E# L% Grading System

To be evaluated based on the attitude of attendance and the acquisition situation

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

XI5 E X Reading List

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
This course is basically available for the master course students of Plant Ecology and Biodiversity Science Course
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FLB 4 Course Title LW EIRF 3£ 1 [Laboratory and Field Work in Biosphere Science 1]

SRS RER Subtitle (e[

EEZE Instructor I #AT [KOSHIKAWA Shigeyuki] OR*FBe i BRERBERL AT FERT)

H Y2 8 Other Instructors | All Staffs of the Course[All Staffs of the Course](KZFBeEr i A FFw)

FLEEAI Course Type RER AR A

BASELERE Year 2024 Ef[EEIZES Course Number 045096

HAR Semester HEREH B Number of Credits 4

BEMRE Type of Class eSS FHRER Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_BS 6502

K5I —F - B Major Category Code, Title ENV_BS Environmental Science Biosphere Science

RG] LR e (EMIE R E B

LAJLa—K:LAJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and
Professional Course)

th43¥E3—K - 48 Middle Category Code, Title 5

INGFEO—F -4 Small Category Code, Title 0

‘EEE0—K - E & Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided

Type once the student composition has been finalized).

P EREIEZED T E Availability of other 2 ANR]

faculties

## REEIF Other Information VR A RIBRER R

BEER A Class Method 1w 3ER B G o 4)

F—"7—K Key Words

DNA, cloning, genomic library, sequencing, PCR, molecular phylogenetic analyses

232D H4Z Course Objectives
Learn fundamental methods on ecological genetics.

Zl|5Z B 4Z Course Goals

Students should learn fundamental methods for genetic analyses.

$23E1H Course Schedule

1) Fundamental methods for DNA analyses and subcloning.
+ Basis for DNA analyses.

+ Experiments with E. coli.

« Experiments on plasmids and bacteriophage.
« Enzyme treatments and subcloning

+ Electrophoresis

« In vitro synthesis of probes

2) Detection of genes and sequencing.

« PCR

+ Construction of genomic library.

+ Sequencing

+ Analyses of genomic DNA.

+ Analyses of RNA

EFEFEE (FE-BEE)FDOANAELSE Homework

Two hours homework in a week

AAESTM D E# L% Grading System

Student are graded on the basis of ardency (70%) and paper presentation (30%).

fh = EH BB DS Other Faculty Requirements

TX R -#FEE Textbooks

X I5E ¥ Reading List

S HER—LR— Websites

WEZEDHR—LR— Websites of Laboratory
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{§% Additional Information

186 / 259




F EH 4 Course Title LW EIRF 3£ 1 [Laboratory and Field Work in Biosphere Science 1]
SRS RER Subtitle BES T4 [

EEZE Instructor A B3 [YAMAGUCHI Yoshifumi] {EIEEM#AFFERD

H Y2 8 Other Instructors | All Staffs of the Course[All Staffs of the Course](KZFBeEr i A FFw)
FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045101
HAR Semester HEREH B Number of Credits 4
BEMRE Type of Class FH FHRER Year of Eligible Student 1~2
&P F} V52X Eligible Department/Class

F273>4'3—F Numbering Code ENV_BS 6502

KS¥EI—R 8 Major Category Code, Title ENV_BS Environmental Science Biosphere Science
RG] LR e (EMIE R E B

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥E3—K - 48 Middle Category Code, Title 5

IND¥EO—R £ Small Category Code, Title 0

‘EEE0—K - E & Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

P EREIEZED T E Availability of other 2 ANR]

faculties

## REEIF Other Information VR A RIBRER R

BEER A Class Method 1w 3ER B G o 4)

F—"—K Key Words
molecular biology, biochemistry, proteomics, genomics, microorganism, plant, biofilm, microbial activity, immune system,
hibernation

23D H1Z Course Objectives

The techniques related to environmental molecular biology will be acquired.

H|5Z B4E Course Goals

Students are able to apply the techniques to the research for master thesis.

235 Course Schedule
To obtain techniques necessary for the research, students experience laboratory work or field work for practical training.

EFEFEE (FE-BEE)FDORANAELSE Homework

Students are requested to prepare and review the class for about 4.5 hours.

AAESTM D E# L% Grading System

Evaluation based on research achievement and presentation.

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

XI5 E X Reading List

S HER—LR— Websites

MEZEDHR—LAR— Websites of Laboratory
http://noah.ees.hokudai.ac.jp/emb/HP/

{§% Additional Information
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F EH 4 Course Title LB L5238 T [Laboratory and Field Work in Biosphere Science 1]
SRS RER Subtitle (A re=2) [

EHEHE Instructor By PESE [NODA Takashi]l KB HIEKBR EERL -0 FERT)

LM E Other Instructors | All Staffs of the Course[All Staffs of the Course](KZPFEEREERL £ 05%)
FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045097
HAR Semester HEREH B Number of Credits 4
BEMRE Type of Class FH FHRER Year of Eligible Student 1~2
&P F} V52X Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_BS 6502

K4 ¥EI—F -4 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
RG] LR e (EMIE R E B

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥E3—K - 48 Middle Category Code, Title 5

IND¥EO—R £ Small Category Code, Title 0

‘EEE0—K - E & Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

P EREIEZED T E Availability of other 2 ANR]

faculties

## REEIF Other Information VR A RIBRER R

BEER A Class Method 1w 3ER B G o 4)

F—"7—K Key Words
Ecology, Field survey, Identification, Presentation

232D H4Z Course Objectives
This lecture is aimed to learn basic theory and methods for animal ecology through field practices.

Zl|5Z B 4Z Course Goals

The goal of this lecture is to acquire fundamental theory and standard methods for empirical researches on animal ecology.

235 Course Schedule
To conduct field and laboratory works for training basic technology and methodology necessary for research of each student.
Lecture will be planned by each supervisor.

EFEFEE (FE-BEE)FDOANAELSE Homework

About 4hours as preparation and a review of the class

AAESTM D E# L% Grading System

Evaluate the process and the achievement of research subject.

fh = EH BB DS Other Faculty Requirements

TX R -#FEE Textbooks

X I5E ¥ Reading List

S HER—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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F EH 4 Course Title LB L5238 T [Laboratory and Field Work in Biosphere Science 1]
SRS RER Subtitle (MFPEEM A PERRBE ) [

BB Instructor B 77 [TAKAGI Tutomu] (CKZEBE/KERFEAFFERT)

LM E Other Instructors | All Staffs of the Course[All Staffs of the Course](KZPFEEREERL £ 05%)
FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045098
HAR Semester HEREH B Number of Credits 4
BEMRE Type of Class FH FHRER Year of Eligible Student 1~2
&P F} V52X Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_BS 6502

K4 ¥EI—F -4 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
RG] LR e (EMIE R E B

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥E3—K - 48 Middle Category Code, Title 5

IND¥EO—R £ Small Category Code, Title 0

‘EEE0—K - E & Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

P EREIEZED T E Availability of other 2 ANR]

faculties

## REEIF Other Information VR A RIBRER R

BEER A Class Method 1w 3ER B G o 4)

F—"7—K Key Words
Oceanographical Field Observation, Field Work on Board and land, Laboratory experiments

232D H4Z Course Objectives

This training provides field observation by research and training vessels, such as “Oshoro-Maru” and “Ushio-Maru” in the
Faculty of Fisheries, or other field works.

Students may also learn techniques and methods for environmental measurements in aquatic areas, biological behavior
measurements, and tank experiments related to marine biological production.

F;Z B & Course Goals

(D Students can safely and accurately carry on the oceanographical field observation.

®) Students can properly and objectively consider the biogeochemical and physical phenomenons in coastal and oceanic regions
from the results of oceanographical field observation.

®) Students can carry out the required field observation safely and accurately.

@ Students can conduct the required laboratory experiments safely and accurately.

{2 %51 Course Schedule

(D Oceanographical field observation
@ Field work on board

® Field observation

@ Laboratory experiments

£FEFEE (FE-EBFDABLSE Homework
Home work will be given in the previous guidance. You must write up your solutions by yourself, and not copy from someone
else’s answer.

AAESTM D E# L% Grading System

Grade point will be decided by the evaluation of submitted report and the attitude of attendances.

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

XI5 E X Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory
https://ees—hokudai-marine.jimdofree.com/

% Additional Information
Student should ask to the supervisor for actual contents.
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F EH 4 Course Title LB L5238 T [Laboratory and Field Work in Biosphere Science 1]

SRS RER Subtitle Ok M) [

EEZE Instructor RH T% T [NAGASATO Chikako] (b5 AW 7 4+ — L FEIF 2 — (5HD))
LM E Other Instructors | All Staffs of the Course[All Staffs of the Course](KZPFEEREERL £ 05%)

FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045099

HAR Semester HEREH B Number of Credits 4

BEMRE Type of Class FH FHRER Year of Eligible Student 1~2
&P F} V52X Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_BS 6502

K4 ¥EI—F -4 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

RG] LR e (EMIE R E B

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥E3—K - 48 Middle Category Code, Title 5

IND¥EO—R £ Small Category Code, Title 0

‘EEE0—K - E & Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

P EREIEZED T E Availability of other 1]

faculties

## REEIF Other Information VR A RIBRER R

BEER A Class Method 1w 3ER B G o 4)

F—"7—K Key Words
sperm, egg, development, differentiation, fertilization, organelle, gamete, life history, population, community, monitoring,
sensing

23D H1ZE Course Objectives
In this work, students study fundamental and pioneering technology about field science, such as observing and evaluating the
marine ecosystem, cultivating seaweed and fish, and so on, at each field station.

Zl|5Z B 4Z Course Goals

Students will master the fundamental and pioneering technology required in each field station.

{2 %51 Course Schedule
The education plan of this laboratory and fieldwork are planned for each teacher at each field station.

#REFE (PE-EB)FDODABRLSE Homework

Preferable to carry out preparations and reviews of each lecture for about 1 hour using the text and homepage.

FAESTE D B2 &A% Grading System
Academic grade is evaluated based on ardency (40%) and reports (60%). The percentages indicate the weight of each element in
the scope.

fh 2 EBIED S Other Faculty Requirements

TXAbZF)E Textbooks
H U HE N HFER T B(informed by professors)

X I5E ¥ Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
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F EH 4 Course Title LW EIRF 3£ 1 [Laboratory and Field Work in Biosphere Science 1]
SRS RER Subtitle (AR 7 4 — VR B [

BB Instructor HE 2R [NAKAJI Tatsuro] (b5 AT +— LV REF B2 — (FLIR) )
H Y2 8 Other Instructors | All Staffs of the Course[All Staffs of the Course](KZFBeEr i A FFw)
FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045103

HAR Semester HEREH B Number of Credits 4

BEMRE Type of Class FH FHRER Year of Eligible Student 1~2
&P F} V52X Eligible Department/Class

F273>4'3—F Numbering Code ENV_BS 6502

KS¥EI—R 8 Major Category Code, Title ENV_BS Environmental Science Biosphere Science
RG] LR e (EMIE R E B

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥E3—K - 48 Middle Category Code, Title 5

IND¥EO—R £ Small Category Code, Title 0

‘EEE0—K - E & Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

P EREIEZED T E Availability of other 2 ANR]

faculties

## REEIF Other Information VR A RIBRER R

BEER A Class Method 1w 3ER B G o 4)

F—"7—K Key Words
type and distribution of forests, ecosystem services, forest conservation, biodiversity, wildlife, presentation, discussion

232D H4Z Course Objectives

The course takes the topics regarding the multiple functions of forests, responses of forests to global warming and air pollution,
biodiversity and wildlife conservation, forest land use and etc. Learning in a seminar based on published papers and latest
research information will provide accurate and overall understanding of forest ecosystems, including the social situation, the
scientific arrival stage, and needs for the current researches. Students will build a foundation for future directions and methods
of scientific research through the experiences such as searching for information, writing reports, and making presentations.

F;Z B & Course Goals

The main goal of this exercise is as follows.

1. Understand the basic knowledge and matters concerning ecosystem functions, ecology, conservation, and utilization of forests
in Japan and the world.

2. Summarize own ideas on multiple functions of forest ecosystems based on the general perceptions and problems.

3. Understand that there are many research subjects because a lot of matters have not scientifically been clarified.

4. Making foundations for future directions and methods of scientific research, through experiences of preparing and presenting
reports.

{2 %51 Course Schedule
Students write a report material and make a presentation. The learning will be deepened by discussion and advises from teachers.

#REFE (PE-EB)FDODABRLSE Homework

It is required to collect information from relevant scientific papers, and to prepare report materials and presentation.

FAESTE D B2 &A% Grading System
Students will be evaluated comprehensively based on the contents of the report material, quality of presentation, participation
attitude in the discussion, and etc.

fh 2 EBIED S Other Faculty Requirements

TX R EF]E Textbooks

BRE ZEZORROAME OFERELL TODLIEND, ZOIEIZDOWTDT RAAL AL R, Fz, ZNL DR
FEIZOWT, Y2 B ERLS B ELREORI b0,

As searching for textbooks and reference books is also a learning task in this exercise, advice will be given on how to do this.
For each of these tasks, we will also introduce suitable textbooks and reference books.

H# &I ERE Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory
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FlE4 Course Title

LB L5238 T [Laboratory and Field Work in Biosphere Science 1]

S ERER Subtitle

(B Pa BREE77) [

EEZE Instructor

B3 #—RF [HOSHINO Yoichiro] (b7 A=W~ +— VR B F o 2 — (35))

B # B Other Instructors

All Staffs of the Course[All Staffs of the Course]( K % [t & 5% B % Bt ), GOTOH
Takafumi{GOTOH Takafumi](Z7 44— /V Rt & —)

F BfE7I Course Type BRER BRI R E

BAEERE Year 2024 EffE1EIFES Course Number 045100
#ARS Semester BEAREY B 57 % Number of Credits 4

B EMAE Type of Class EX HERAER Year of Eligible Student 1~2

W& F 252X Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_BS 6502

K5I —K -8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

E 105

BREEAH B (CEWPE R 50

LARJLa—E L ARJL Level Code, Level

6 Specialized Subjects (advanced) in graduate level (Master’s Course and
Professional Course)

th4#3—K+ 4 Middle Category Code, Title

5

IND¥EO—R £ Small Category Code, Title

0

E5Ea—NK - &5 Language Code, Language
Type

2 Classes are in Japanese and English (bilingual, or language is decided
once the student composition has been finalized).

thFEBIEEDAIE Availability of other 1w
faculties
## 2 FE1H Other Information A B R BHEE R

BEEMRA X Class Method

1 X2 2ER B O o 2

F—"J—K Key Words

Agro—ecosystem Science, Laboratory and Field Work

2% BH4Z GCourse Objectives

To learn the basic technology of Agro—ecosystem Science through laboratory and field work

H|5Z B4E Course Goals

To be able to utilize the basic technology concerning Agro—ecosystem Science through laboratory and field works.

235 Course Schedule

Practical training is carried out in a laboratory or field in order to acquire the basic technology necessary for each student’s

research.

EFEFEE (FE-BEE)FDORANAELSE Homework

Students prepare and review using distributed materials and so on.

ST BE#LH % Grading System

The evaluation is based on activities, results obtained, and presentations.

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List

S HEHR—LR— Websites

http://www.fsc.hokudai.ac.jp/farm/, https://www.hokudai.ac.jp/fsc/bg/, https://www.hokudai.ac.jp/fsc/1f/b—main.html

WEZEDHR—LR— Websites of Laboratory

{§% Additional Information

Attention is paid to the lecture guide after the term start. Students who want to have this program will contact the teacher on

a practice date.
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F EH 4 Course Title E B B4 5238 1T [Laboratory and Field Work in Biosphere Science 11]
ERBMAEE Subtitle (R B - SRR MR ) ]

BB Instructor A 1E—ER [AIBA Shinichiro] R=EFe I ERER SR A 98 FE)

H Y2 8 Other Instructors | All Staffs of the Course[All Staffs of the Course](KZFBeEr i A FFw)
FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045110
HAR Semester HEREH B Number of Credits 4
BEMRE Type of Class FH FHRER Year of Eligible Student 2~2
&P F} V52X Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_BS 6502

KS¥EI—R 8 Major Category Code, Title ENV_BS Environmental Science Biosphere Science
RG] LR e (EMIE R E B

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥E3—K - 48 Middle Category Code, Title 5

IND¥EO—R £ Small Category Code, Title 0

‘EEE0—K - E & Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

P EREIEZED T E Availability of other 2 RE]

faculties

# R ZEIH Other Information

REZEMHA I Class Method 1 kb ERE B O o )

F—"J—K Key Words
biodiversity, ecology, forest, mountain, wetland, vegetation, physiological ecology, reproductive ecology, environmental
measurement, genetic analysis

2% BH4Z GCourse Objectives
Learning about the methodology of ecological survey in the field

Zl|5Z B 4Z Course Goals

Development of the knowledge and techniques of ecological studies related to master degree researches

$23E1H Course Schedule
The course will be held in spring to autumn season.

#REFE (PE-EB)FDODABRLSE Homework

Handouts of related subjects will be distributed

AAESTM D E# L% Grading System

To be evaluated based on the attitude of attendance and the acquisition situation

fh 2 EBIED S Other Faculty Requirements

TXAb-ZF)E Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{§% Additional Information
This course is basically available for the master course students of Plant Ecology and Biodiversity Science Course
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F EH 4 Course Title E B B4 5238 1T [Laboratory and Field Work in Biosphere Science 11]
SRS RER Subtitle (e[

EEZE Instructor I #AT [KOSHIKAWA Shigeyuki] OR*FBe i BRERBERL AT FERT)
H Y2 8 Other Instructors | All Staffs of the Course[All Staffs of the Course](KZFBeEr i A FFw)
FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045104
HAR Semester HEREH B Number of Credits 4
BEMRE Type of Class FH FHRER Year of Eligible Student 2~2
&P F} V52X Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_BS 6502

KS¥EI—R 8 Major Category Code, Title ENV_BS Environmental Science Biosphere Science
RG] LR e (EMIE R E B

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥E3—K - 48 Middle Category Code, Title 5

IND¥EO—R £ Small Category Code, Title 0

‘EEE0—K - E & Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

P EREIEZED T E Availability of other 1]

faculties

## REEIF Other Information VR A RIBRER R

BEER A Class Method 1w 3ER B G o 4)

F—"7—K Key Words
Genetic diversity, phenology, symbiosis, polymorphism, phenotypic plasticity

232D H4Z Course Objectives
Learn advanced methods on ecological genetics.

Fl|3%= H4Z Course Goals
Students should learn various methods for the analysis of biodiversity. In addition, students should acquire an ability to perform
original investigation on the basis of field and laboratory data. Further, students should acquire an ability for presentation.

$23E1H Course Schedule

1) Collections of data on animals and plants in the fields.

+ Collections of plants and analyses of phenology.

+ Collections of invertebrates and analyses of their habitats.

+ Classification and species identification of vertebrates.

2) Rearing and growth experiments in laboratory.

» Crossing experiments of plants and analyses of reproductive
systems.

+ Crossing experiments of insects and analyses of reproductive
systems.

3) Genetic analyses in laboratory

+ Analyses on genetic relation of populations by allozyme data.
+ Phylogenetic analyses by DNA sequences

+ Analyses of evolutionary trends of genes associated with
morphological diversity.

+ Analyses of heritability and heritable modes by crossing
experiments.

+ Identification expression analyses of genes associated with
phenotypic plasticity.

EFEFEE (FE-BEE)FDOANAELSE Homework
Students need to read instruction manuals on experiment methods, to better understand the methods. For the students’
homework, we expect approximately two hours per week.

AAESTM D E# L% Grading System

We assign the grade on the basis of scores that account ardency in lecture (weight of 70%) and submitted reports (30%).

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

H# &I ERE Reading List

BEAR—LR— Websites
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WEZEDHR—LR— Websites of Laboratory

{§% Additional Information
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F EH 4 Course Title E B B4 5238 1T [Laboratory and Field Work in Biosphere Science 11]
SRS RER Subtitle BES T4 [

EEZE Instructor A B3 [YAMAGUCHI Yoshifumi] {EIEEM#AFFERD

H Y2 8 Other Instructors | All Staffs of the Course[All Staffs of the Course](KZFBeEr i A FFw)
FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045109
HAR Semester HEREH B Number of Credits 4
BEMRE Type of Class FH FHRER Year of Eligible Student 2~2
&P F} V52X Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_BS 6502

KS¥EI—R 8 Major Category Code, Title ENV_BS Environmental Science Biosphere Science
RG] LR e (EMIE R E B

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥E3—K - 48 Middle Category Code, Title 5

IND¥EO—R £ Small Category Code, Title 0

‘EEE0—K - E & Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

P EREIEZED T E Availability of other 2 ANR]

faculties

## REEIF Other Information VR A RIBRER R

BEER A Class Method 1w 3ER B G o 4)

F—"7—K Key Words
molecular biology, biochemistry, proteomics, genomics, microorganism, plant, biofilm, microbial activity, immune system,
hibernation

23D H1Z Course Objectives

The techniques related to environmental molecular biology will be acquired.

H|5Z B4E Course Goals

Students are able to apply the techniques to the research for master thesis.

23 5HE Course Schedule
To obtain techniques necessary for the research, students experience laboratory work or field work for practical training.

EFEFEE (FE-BEE)FDORANAELSE Homework

Students are requested to prepare and review the class for about 4.5 hours.

AAESTM D E# L% Grading System

Evaluation based on research achievement and presentation.

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks
HYHENSORR
textbooks will be introduced by each advisor.

XI5 E X Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory
http://noah.ees.hokudai.ac.jp/emb/HP/

{§% Additional Information

197 / 259




F EH 4 Course Title E B B4 5238 1T [Laboratory and Field Work in Biosphere Science 11]
SRS RER Subtitle (A re=2) [

EHEHE Instructor By PESE [NODA Takashi]l KB HIEKBR EERL -0 FERT)

H Y2 8 Other Instructors | All Staffs of the Course[All Staffs of the Course](KZFBeEr i A FFw)
FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045105
HAR Semester HEREH B Number of Credits 4
BEMRE Type of Class FH FHRER Year of Eligible Student 2~2

W &REF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_BS 6502

KS¥EI—R 8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FRERER ™

BRI (CEWPE R R )

LARJLa—R-UAJL Level Code, Level

6 Specialized Subjects (advanced) in graduate level (Master’s Course and
Professional Course)

th43¥E3—K - 48 Middle Category Code, Title

5

IND¥EO—R £ Small Category Code, Title

0

EE3—K+E & Language Code, Language
Type

2 Classes are in Japanese and English (bilingual, or language is decided
once the student composition has been finalized).

P EREIEZED T E Availability of other 1A
faculties
## R I8 Other Information LW R BRI BHEER H

BEEMRA X Class Method

1% 2R H (O i O 20)

F—"7—K Key Words
Ecology, Field Investigation, Field Practices

2% BH4Z GCourse Objectives

This lecture is aimed to learn expertized knowledge and advanced research techniques for animal ecology through field practices.

Zl|5Z B 4Z Course Goals

The goal of this lecture is to acquire expertized knowledge and advanced research techniques for empirical researches on animal

ecology.

235 Course Schedule
Lecture will be planned by each supervisor.

EFEFEE (FE-BEE)FDOANAELSE Homework

About 10 hours as preparation and a review of the class.

AAESTM D E# L% Grading System

Evaluate the process and the achievement of research subject.

fhEEH BB DS Other Faculty Requirements

TX R -#FEE Textbooks

XI5 E X Reading List

S HEHR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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F EH 4 Course Title E B B4 5238 1T [Laboratory and Field Work in Biosphere Science 11]
SRS RER Subtitle (MFPEEM A PERRBE ) [

BB Instructor B 77 [TAKAGI Tutomu] (CKZEBE/KERFEAFFERT)

LM E Other Instructors | All Staffs of the Course[All Staffs of the Course](KZPFEEREERL £ 05%)
FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045106
HAR Semester HEREH B Number of Credits 4
BEMRE Type of Class FH FHRER Year of Eligible Student 2~2
&P F} V52X Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_BS 6502

K4 ¥EI—F -4 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
RG] LR e (EMIE R E B

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥E3—K - 48 Middle Category Code, Title 5

IND¥EO—R £ Small Category Code, Title 0

‘EEE0—K - E & Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

P EREIEZED T E Availability of other 2 ANR]

faculties

## REEIF Other Information VR A RIBRER R

BEER A Class Method 1w 3ER B G o 4)

F—"7—K Key Words
Oceanographical Field Observation, Field Work on Board and land, Laboratory experiments

232D H4Z Course Objectives

This training provides field observation by research and training vessels, such as “Oshoro-Maru” and “Ushio-Maru” in the
Faculty of

Fisheries, or other field works.

Students may also learn techniques and methods for environmental measurements in aquatic areas, biological behavior
measurements, and

tank experiments related to marine biological production.

F:ZE B 48 Course Goals

(D Students can safely and accurately carry on the oceanographical field observation.

®) Students can properly and objectively consider the biogeochemical and physical phenomenons in coastal and oceanic regions
from the results of oceanographical field observation.

®) Students can carry out the required field observation safely and accurately.

@ Students can conduct the required laboratory experiments safely and accurately.

$23E1H Course Schedule

(D Oceanographical field observation
@ Field work on board

® Field observation

@ Laboratory experiments

EFEFEE (FE-BEE)FDOANAELSE Homework
Home work will be given in the previous guidance. You must write up your solutions by yourself, and not copy from someone
else’s answer.

RS D BE#ELH % Grading System

Grade point will be decided by the evaluation of submitted report and the attitude of attendances.

fh 2 EBIED S Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory
https://ees—hokudai-marine.jimdofree.com/

% Additional Information
Student should ask to the supervisor for actual contents.
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F EH 4 Course Title E B B4 5238 1T [Laboratory and Field Work in Biosphere Science 11]

SRS RER Subtitle Ok M) [

EEZE Instructor RH T% T [NAGASATO Chikako] (b5 AW 7 4+ — L FEIF 2 — (5HD))
LM E Other Instructors | All Staffs of the Course[All Staffs of the Course](KZPFEEREERL £ 05%)

FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045107

HAR Semester HEREH B Number of Credits 4

BEMRE Type of Class FH FHRER Year of Eligible Student 2~2
&P F} V52X Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_BS 6500

K4 ¥EI—F -4 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

RG] LR e (EMIE R E B

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥E3—K - 48 Middle Category Code, Title 5

IND¥EO—R £ Small Category Code, Title 0

= 5883—F 555 Language Code, Language 0 Classes are in Japanese.
Type

P EREIEZED T E Availability of other 1]

faculties

## REEIF Other Information VR A RIBRER R
BEER A Class Method 1w 3ER B G o 4)

F—"7—K Key Words
sperm, egg, development, differentiation, fertilization, organelle, gamete, life history, population, community, monitoring,
sensing

23D H1ZE Course Objectives
In this work, students study fundamental and pioneering technology about field science, such as observing and evaluating the
marine ecosystem, cultivating seaweed and fish, and so on, at each field station.

Zl|5Z B 4Z Course Goals

Students will master the fundamental and pioneering technology required in each field station.

{2 %51 Course Schedule
The education plan of this laboratory and fieldwork are planned for each teacher at each field station.

#REFE (PE-EB)FDODABRLSE Homework

Preferable to carry out preparations and reviews of each lecture for about 1 hour using the text and homepage.

FAESTE D B2 &A% Grading System
Academic grade is evaluated based on ardency (40%) and reports (60%). The percentages indicate the weight of each element in
the scope.

fh 2 EBIED S Other Faculty Requirements

TXAbZF)E Textbooks
H U HE N HFER T B(informed by professors)

X I5E ¥ Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
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F EH 4 Course Title E B B4 5238 1T [Laboratory and Field Work in Biosphere Science 11]
SRS RER Subtitle (AR 7 4 — VR B [

BB Instructor HE 2R [NAKAJI Tatsuro] (b5 AT +— LV REF B2 — (FLIR) )
H Y2 8 Other Instructors | All Staffs of the Course[All Staffs of the Course](KZFBeEr i A FFw)
FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045111

HAR Semester HEREH B Number of Credits 4

BEMRE Type of Class FH FHRER Year of Eligible Student 2~2
&P F} V52X Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_BS 6502

KS¥EI—R 8 Major Category Code, Title ENV_BS Environmental Science Biosphere Science
RG] LR e (EMIE R E B

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥E3—K - 48 Middle Category Code, Title 5

IND¥EO—R £ Small Category Code, Title 0

‘EEE0—K - E & Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

P EREIEZED T E Availability of other 2 ANR]

faculties

## REEIF Other Information VR A RIBRER R

BEER A Class Method 1w 3ER B G o 4)

F—"7—K Key Words
type and distribution of forests, ecosystem services, forest conservation, biodiversity, wildlife, presentation, discussion

2% BH4Z GCourse Objectives

The course takes the topics regarding the multiple functions of forests, responses of forests to global warming and air pollution,
biodiversity and wildlife conservation, forest land use and etc. Learning in a seminar based on published papers and latest
research information will provide an accurate and overall understanding of forest ecosystems, including the social situation, the
scientific arrival stage, and needs for the current researches. Students will build a foundation for future directions and methods
of scientific research through the experiences such as searching for information, writing reports, and making presentations

F:ZE B 48 Course Goals

The main goal of this exercise is as follows.

1. Understand the basic knowledge and matters concerning ecosystem functions, ecology, conservation, and utilization of forests
in Japan and the world.

2. Summarize own ideas on multiple functions of forest ecosystems based on the general perceptions and problems.

3. Understand that there are many research subjects because a lot of matters have not scientifically been clarified.

4. Making foundations for future directions and methods of scientific research, through experiences of preparing and presenting
reports.

$23E1H Course Schedule
Students write a report material and make a presentation. The learning will be deepened by discussion and advice from teachers.

#REFE (PE-EB)FDODABRLSE Homework

It is required to collect information from relevant scientific papers and to prepare report materials and presentations.

FRAESME D E#EEH % Grading System
Students will be evaluated comprehensively based on the contents of the report material, quality of presentation, participation
attitude in the discussion, and etc.

fh = EH BB DS Other Faculty Requirements

TX R EF]E Textbooks

BRE - ZEZORROAME OFERELL TNLIEND, ZOIEIZOWTDT RAALAZR IR, Fz, ZNEILDR
BIZOWT, YRR ERLSZEEREORNBIBIRD,

As searching for textbooks and reference books is also a learning task in this exercise, advice will be given on how to do this.
For each of these tasks, we will also introduce suitable textbooks and reference books.

H# &I ERE Reading List

BEAR—LR— Websites
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WEZEDHR—LR— Websites of Laboratory

% Additional Information
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FlE4 Course Title

E B B4 5238 1T [Laboratory and Field Work in Biosphere Science 11]

S ERER Subtitle

(B Pa BREE77) [

EEZE Instructor

B3 #—RF [HOSHINO Yoichiro] (b7 A=W~ +— VR B F o 2 — (35))

B # B Other Instructors

All Staffs of the Course[All Staffs of the Course]( K % [t & 5% B % Bt ), GOTOH
Takafumi{GOTOH Takafumi](Z7 44— /V Rt & —)

F BfE7I Course Type BRER BRI R E

BAEERE Year 2024 EffE1EIFES Course Number 045108
#ARS Semester BEAREY B 57 % Number of Credits 4

B EMAE Type of Class EX HERAER Year of Eligible Student 2~2

W& F 252X Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_BS 6502

K5I —K -8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

E 105

BREEAH B (CEWPE R 50

LARJLa—E L ARJL Level Code, Level

6 Specialized Subjects (advanced) in graduate level (Master’s Course and
Professional Course)

th4#3—K+ 4 Middle Category Code, Title

5

IND¥EO—R £ Small Category Code, Title

0

E5Ea—NK - &5 Language Code, Language
Type

2 Classes are in Japanese and English (bilingual, or language is decided
once the student composition has been finalized).

thFEBIEEDAIE Availability of other 1w
faculties
## 2 FE1H Other Information A B R BHEE R

BEEMRA X Class Method

1 X2 2ER B O o 2

F—"J—K Key Words

Agro—ecosystem Science, Laboratory and Field Work

2% BH4Z GCourse Objectives

To learn the basic and applicable technology of Agro—ecosystem Science through laboratory and fieldwork

H|5Z B4E Course Goals

To be able to utilize the basic and applicapable technology concerning Agro—ecosystem Science through laboratory and field

works.

225 Course Schedule

Practical training is carried out in a laboratory or field in order to acquire the basic technology necessary for each student’s

research.

#REFE (PE-EB)FDODABRLSE Homework

Students prepare and review using distributed materials and so on.

AAESTM D E# L% Grading System

The evaluation is based on activities, results obtained, and presentations.

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

http://www.fsc.hokudai.ac.jp/farm/, https://www.hokudai.ac.jp/fsc/bg/, https://www.hokudai.ac.jp/fsc/If/b-main.html

WEZEDHR—LR— Websites of Laboratory

% Additional Information

Attention is paid to the lecture guide after the term start. Students who want to have this program will contact the teacher on

a practice date.
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FlE4 Course Title

T4 B4R 523 1 [Special Course in Field Science 1]

S ERER Subtitle [

EEZE Instructor

] He#s [INAKAOKA Masahiro] b5 AW~ r— AR EFEE R 2 — ()

B # B Other Instructors

NAGASATO Chikako[NAGASATO ChikakoJ( 7 4+ — /' K & » % — ), YAMAHA
Etsuro[YAMAHA Etsurol(7 4 —/L Kt %—), HOSHINO YoichirolHOSHINO Yoichiro](7 ¢

—LREZ—)
T BT Course Type REAFREEMEA
BASBLERE Year 2024 Ef[E1EIZES Course Number 045124
HA Semester A E B 18 Number of Credits 1
ZERWEE Type of Class e SRR Year of Eligible Student 1~2

W &RFEF - 25X Eligible Department/Class

F2/31)>%4'3—F Numbering Code

ENV_BS 5502

K53 —K -8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FREAER

BRI (R )

LARJLa—R-UAJL Level Code, Level

5 Specialized Subjects (basics) in graduate level (Master’s Course and
Professional Course), Inter—-Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title

5

INA¥E3—K -4 Small Category Code, Title

0

EE3—K+E & Language Code, Language
Type

2 Classes are in Japanese and English (bilingual, or language is decided
once the student composition has been finalized).

thFEIBIEEDAIE Availability of other 1w
faculties
## R ZEI8 Other Information LR BRI R H

BEEMRA X Class Method

1% T SER H (O i D 20)

F—"J—K Key Words
Field science, Forest, Agro—ecosystem, Aquatic biology, Marine biogeochemistry and biology, Ecology, Resource and ecosystem
management

2% BH4Z Course Objectives
In this course, students study basic structures of various types of ecosystems, such as forest ecosystem, agriculture ecosystem,
aquatic and marine ecosystems by learning basic methods through field training.

H|5Z B4E Course Goals

Students will understand various types of ecosystems on earth through acquiring basic research methods by field training.

{2 %5 Course Schedule
Currently, students can take either of these courses written below. Additional courses will be available and announced as soon
as their plan and schedule are determined.

. Open Marine Course: To be held in Akkeshi Marine Station and Muroran Marine Station.

. Open Fisheries Course: To be held in Usujiri Fisheries Station, Nanae Freshwater Station and Oshoro Marine Station
. Open Forest Course: To be held in Research Forest Stations

. Open Agro—Ecosystem Course: To be held in Agro—Ecosystem Research Station

5. Open Research Cruise Course: To be held on Training Ship “Ushio—maru”

B> W N

EFEFEE (FE-BEE)FDOANAELSE Homework

Not required.

ST BE#LH % Grading System

Academic grade is evaluated by attendance rate and papers.

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List

B AR—LR— Websites
https://www.fsc.hokudai.ac.jp/KANRYU/,
kyoten/

https://www.hokudaiforest.jp/kyoten/, https://www.fsc.hokudai.ac.jp/suisan—

MEZEDHR—LAR— Websites of Laboratory
https://www.fsc.hokudai.ac.jp/home_en/

{#& Additional Information
Please contact directly to the instructors about the place and period of the lecture.
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FlE4 Course Title

T 4= B4R 523 11 [Special Course in Field Science 11]

S ERER Subtitle [

EEZE Instructor

] He#s [INAKAOKA Masahiro] b5 AW~ r— AR EFEE R 2 — ()

B # B Other Instructors

NAGASATO Chikako[NAGASATO ChikakoJ( 7 4+ — /' K & » % — ), YAMAHA
Etsuro[YAMAHA Etsurol(7 4 —/L Kt % —), HOSHINO Yoichiro[HOSHINO Yoichiro](7

—LREZ—)
T BT Course Type REAFREEMEA
BASBLERE Year 2024 Ef[E1EIZES Course Number 045125
HA Semester A E B 18 Number of Credits 1
ZERWEE Type of Class e SRR Year of Eligible Student 1~2

W &RFEF - 25X Eligible Department/Class

F2/31)>%4'3—F Numbering Code

ENV_BS 5502

K53 —K -8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FREAER

BRI (R )

LARJLa—R-UAJL Level Code, Level

5 Specialized Subjects (basics) in graduate level (Master’s Course and
Professional Course), Inter—-Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title

5

INA¥E3—K -4 Small Category Code, Title

0

EE3—K+E & Language Code, Language
Type

2 Classes are in Japanese and English (bilingual, or language is decided
once the student composition has been finalized).

thFEIBIEEDAIE Availability of other 1w
faculties
## R ZEI8 Other Information LR BRI R H

BEEMRA X Class Method

1% T SER H (O i D 20)

F—"J—K Key Words
Field science, Forest, Agro—ecosystem, Aquatic biology, Marine biogeochemistry and biology, Ecology, Resource and ecosystem
management

2% BH4Z Course Objectives
In this course, students study applied aspects of various types of ecosystems, such as forest ecosystem, agriculture ecosystem,
aquatic and marine ecosystems by learning applied methods through field training.

H|5Z B4E Course Goals

Students will understand various types of ecosystems on earth through acquiring applied research methods by field training.

{2 %5 Course Schedule
Currently, students can take either of these courses written below. Additional courses will be available and announced as soon
as their plan and schedule are determined.

. Open Marine Course: To be held in Akkeshi Marine Station and Muroran Marine Station.

. Open Fisheries Course: To be held in Usujiri Fisheries Station, Nanae Freshwater Station and Oshoro Marine Station
. Open Forest Course: To be held in Research Forest Stations

. Open Agro—Ecosystem Course: To be held in Agro—Ecosystem Research Station

5. Open Research Cruise Course: To be held on Training Ship “Ushio—maru”

B> W N

EFEFEE (FE-BEE)FDOANAELSE Homework

Not required.

ST BE#LH % Grading System

Academic grade is evaluated by attendance rate and papers.

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List

B AR—LR— Websites
https://www.fsc.hokudai.ac.jp/KANRYU/,
kyoten/

https://www.hokudaiforest.jp/kyoten/, https://www.fsc.hokudai.ac.jp/suisan—

MEZEDHR—LAR— Websites of Laboratory
https://www.fsc.hokudai.ac.jp/home_en/

{#& Additional Information
Please contact directly to the instructors about the place and period of the lecture.
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REMERFER

Division of Environmental Materials Science



FLB 4 Course Title B W) E B CEESE 1T [Seminar in Environmental Materials Science 1]
SEEREE Subtitle 0
EFEE Instructor B ILE [Chief of the Division] (KZFBeEr R} 22 5%)
H2H B Other Instructors | All Staffs of the Division[All Staffs of the Division] (KR 5Bl Fpw)
FLBEAI Course Type BREEFEFBE R M ELE
BASEEERE Year 2024 K& &S Course Number 055007
HA Semester HF B 18 Number of Credits 4
B EREE Type of Class 3 G U (T | SRENR Year of Eligible Student 1~3
%%)
FEEEl- U5 Eligible Department/Class REMWERFHL
F2/8J2 %' 3—F Numbering Code ENV_EMS 7702
K7E2—K -4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
RG] BRELE B CREME R 7R
LR JLa—FK:-LARJL Level Code, Level 7 Specialized Subjects (advanced) in graduate level (Doctoral Course)
th ¥ —K - & Middle Category Code, Title 7
INA¥E3—K -4 Small Category Code, Title 0
‘EEE0—K - E & Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).
P EREIEZED T E Availability of other NG
faculties
## REEIF Other Information REWERFELEME B [XERE]
BE=EA Class Method 1 xR AR B Gofm o &)

F—"J—K Key Words

Journal review

2% BH4Z GCourse Objectives
To learn the wide background of studies related to doctor’s thesis.

Zl|5Z B 4Z Course Goals

Understanding recent progress in science related to doctor’s thesis.

235 Course Schedule
To attend a seminar, students will read and listen many reports of environmental materials science, and present a summary.

#REFE (PE-EB)FDODABRLSE Homework

Prepare a resume of recent researches.

AAESTM D E# L% Grading System

Students will be assessed by presentation and responses, attitude for a class, and contribution for discussion.

fh 2 EBIED S Other Faculty Requirements

TXAbZF)E Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{§% Additional Information
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FLB 4 Course Title B 52 W e Bl S B BIAF 22 11 [Research in Environmental Materials Science 11 (for Doctoral
Dissertation)]

HERER Subtitle 0

BB Instructor BL¥ & [Chief of the Division] R BeBrBEFF e

H Y2 8 Other Instructors | All Staffs of the Division[All Staffs of the Division](KZF s b £l %)

FLBEAI Course Type BREER AR MR E

FAERLERE Year 2024 EEIES Course Number 055008

HAR Semester WA B {7 Number of Credits 8

B EMHAE Type of Class A5 2 G SC(HF | BHREER Year of Eligible Student 1~3
7%)

% %%} U5 X Eligible Department/Class BEME R

F2/31)> % 3—FK Numbering Code ENV_EMS 7802

KHEI—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

A 5] BREER P GREME R HIR)

LAJLa—F:LAJL Level Code, Level 7 Specialized Subjects (advanced) in graduate level (Doctoral Course)

th4#3—K 4 Middle Category Code, Title 8

INA¥E3—K -4 Small Category Code, Title 0

B E0—F-EEE Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided

Type once the student composition has been finalized).

PP BEIEEDTF Availability of other 2 RAf

faculties

## BEEIF Other Information REWERFHEREE B [MERE]

1BEEM AR Class Method 1k i ZER B O iE O 70 )

F—"J—F Key Words
Doctor’s thesis

23D H1Z Course Objectives

Make research on Environmental Science

H|5Z B4E Course Goals

Write a dissertation on Environmental Science

B %E1E Course Schedule
Make research under the guidance of supervisor(s).

EFEFEE (FE-BEE)FDOANAELSE Homework

Need continuous research work, severe discussion, and reading of referred papers.

ST BE#LH % Grading System

Students will be assessed by professional attitude for research theme, presentation and doctor’s thesis.

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

X I5E ¥ Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
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F B4 Course Title BREEW B B 30 S HE 1 [Seminar in Environmental Materials Science 1]
HERER Subtitle 0
EEZE Instructor B I K [Chief of the Division] (KB BB R F205%)
Y E Other Instructors | All Staffs of the Division[All Staffs of the Division](KZBiBR Be £ FB58)
T BT Course Type BREIR PR R MR H
FAERLERE Year 2024 FEIES Course Number 045129
HAR Semester A B {7 Number of Credits 4
B R Type of Class A5 2 G SC(HF | BHEREER Year of Eligible Student 1~2
7%)
¥ &¥ R U5 Eligible Department/Class REWERFEK
F2/31)2 %4 3—FK Numbering Code ENV_EMS 6612
KS¥EI—R 8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
A 5] BREEE P CREME R HIR)
LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 6

INA¥E3—K -4 Small Category Code, Title 1

= 5883—F S5 Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

P EBIEEDTE Availability of other PN

faculties

## REEIF Other Information Y ERFHEOHHR B [ER B ]

BE=EA Class Method 1 xR R B i o &)

F—"J—K Key Words

A SCEE Bt

Journal review

2% BH4Z GCourse Objectives
& LR B B ENAA OB IR I AR T2,

To learn the wide background of studies related to master’s thesis.

H|5Z B4E Course Goals
B+ ST BE$ 2 Ecar OBFEE M 2 FRAR 32,

Understanding recent progress in science related to master’s thesis.

235 Course Schedule
BEEWE RIS BEERIRTHLELITMD NADRKEATEE . 2D BFOE O HONTES,

To attend a seminar, students will read and listen many reports of environmental materials science, and present a summary.

EFEFEE (FE-BEE)FDOANAELSE Homework
T OB IR 2RO LT A% Ui 45,

Prepare a resume of recent researches.

ST BE#LH % Grading System
(1) BEBIOWERICEONE (TFHRINEE ST, TV BT —au F0f, i, AR, a3a=4r—3a 7)), ) 2 ~0
SMBEFE, (3) T A AT a IR HEBE (FEfRIE, 765 NA) IZL0R AT 2,

Students will be assessed by presentation and responses, attitude for a class, and contribution for discussion.

fh = EH BB DS Other Faculty Requirements

TX R -#FEE Textbooks

XI5 E X Reading List

S HER—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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FLB 4 Course Title R E R FEPIAFSE 1 [Research in Environmental Materials Science 1 (for Master’s
Thesis)]

SEEREE Subtitle 0

EEH R Instructor B K [Chief of the Division] (RFBEEREEFFFE)

Y E Other Instructors | All Staffs of the Division[All Staffs of the Division](KZBi B B £ FB58)

FLB7ERI Course Type BREFRFHERMELE

BASEEERE Year 2024 K& &S Course Number 045148

HAR Semester TEF B 578 Number of Credits 8

B R Type of Class A5 2 G SC(HF | BHEREER Year of Eligible Student 1~2
g

FEEEl- U5 Eligible Department/Class REMWERFHL

F2/8>%'3—F Numbering Code ENV_EMS 6622

KS¥EI—R 8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

G BRELF PP R E R PRI

LARJLa—R:LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥E3—K - 48 Middle Category Code, Title 6

IND¥EO—K £ Small Category Code, Title 2

B E0—F-EEE Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

P EREIEZEDTE Availability of other 2 Awf

faculties

## BRZIF Other Information REMERFHLEE B [(MERE ]

BE=EA Class Method 1 xR EFR B ol o &)

F—"J—K Key Words
REWERY LR
Environmental materials science, master’s thesis

23D H1Z Course Objectives
BREEWERHICBE T B L FSUEER L., EEITI,

To accomplish a master’s thesis and present the results.

Zl|5Z B 4Z Course Goals
FEHEIZFC

Same as above

235 Course Schedule
FREZ B O EIC VBRI E RIS T DA 5E 21 T B LR U ER O FEEE1 T,

To study a thesis of master’s thesis under a supervisor.

EFEFEE (FE-BEE)FDOANAELSE Homework
WFEIC B 7 STk A e 35,

Prepare literature for the research.

AAESTM D E# L% Grading System
(1) AFFERRE A~ DB AR, (2) AR E ., ) —HEINTE LR U LR AT I 5,

Students will be assessed by professional attitude for research theme, presentation and master’s thesis.

fh = EH BB DS Other Faculty Requirements

TX R -#FEE Textbooks

X I5E ¥ Reading List

S HER—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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F B4 Course Title BREEWE R I35 1 [Fundamental Course in Materials Science 1]
HERER Subtitle 0
BB Instructor B F5 [SUGANUMA Satoshil (kR F 52 7T)
HHYUE B Other Instructors
T BT Course Type BREIRH PR R MR H
BASEEERE Year 2024 K& &S Course Number 045149
HAR Semester 1% 8 (F % — | B Number of Credits 2
L)
B EMHAE Type of Class b &R ER Year of Eligible Student 1~2
¥ & - U5 X Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_EMS 5100
KHEI—K % Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
RG] BRELF B CREME R 7R
LA JLa—K-LARJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—Graduate School Classes

th43¥F3—K - 48 Middle Category Code, Title 1

IND¥EO—K £ Small Category Code, Title 0

E553—F 555 Language Code, Language 0 Classes are in Japanese.

Type

P EREIEZEDTE Availability of other 2 Raf

faculties

## REEIF Other Information REWERFHELEME B [XERE]
BE=EA Class Method 1 xR AR B ol o &)

F—"J—K Key Words
Chemical Bonding, Electronic Structure, Atomic Orbital, Molecular Orbital, Crystal Structure

2% BH4Z Course Objectives
Understanding of the basic principles of chemical bonding.

Zl|5Z B 4Z Course Goals
From the standpoint of electronic structure of atoms and chemical bonding, students are expected to understand the structures
of atoms, molecules, and crystals.

$23E1H Course Schedule

1. Bohr’s atomic model and spectrum of hydrogen

2.s, p, d, forbitals and periodicity of elements

3. 0 and = bond, hybrid orbital and structures of molecules, resonance structure and conjugated double bond
4. Photo absorption and molecular orbital, color of matter

5. Structure of solid materials

£FEFEE (FE-EBFDABLSE Homework
Before each lecture, students must read and understand the textbook. Standard homework times (preparation and reviewing)
should be over three hours for a lecture.

AAESTM D E# L% Grading System

Students will be assessed only by examinations(100%).

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

H 515 F X & Reading List

TRX A Bk (F) 55 10 hR

TRx A YEMEE () 85 10 hR

B7bF ElENo0T7 7 a—F B ALFE A, 2008

S HER—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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F B4 Course Title BREEWE R I35 1 [Fundamental Course in Materials Science 1]

HERER Subtitle 0

BB Instructor L7 B [SHICHIBU Yukatsu] (REFBE I ERER B AL 0 5E15E)

HHYUE B Other Instructors

FLB7EAI Course Type RER M A

BASEEERE Year 2024 K& &S Course Number 045150

HAR Semester 254 B 518 Number of Credits 2

ZEREE Type of Class Hisis XHERE R Year of Eligible Student 1~2

&R FF} /52X Eligible Department/Class

F2/8J2 %' 3—F Numbering Code ENV_EMS 5101

K5I —K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
A 5] BREEE P GREME R HIR)

LA JLa—K-LARJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title 1

INS¥E3—K -4 Small Category Code, Title 0

‘EEE0—K - E & Language Code, Language 1 Classes are in English.

Type

tFEEHEBEDTAE Availability of other 2 RA]

faculties

## REEIF Other Information BREMERFHLGE B [(MERE ]
BEEMA Class Method 1 kFifi i 3E R B el oo 20)

F—"J—K Key Words
Chemical Bonding, Electronic Structure, Atomic Orbital, Molecular Orbital, Crystal Structure

23D H1Z Course Objectives

Understanding of the basic principles of chemical bonding.

F;Z B & Course Goals
From the standpoint of electronic structure of atoms and chemical bonding, students are expected to understand the structures
of atoms, molecules, and crystals.

$23E1H Course Schedule

This lecture focuses on basic principles of chemical bonding:
. Atomic Spectra and the Bohr Model

. Wave Nature of Electron and Electron in a 1D Box

. Electronic Structures and Periodic Properties of Elements
. Chemical Bonding and Molecular Geometries

. Intermolecular Interactions

. Solids

D O >~ W DN~

£mEE (FPE-EHE)EDNELS E Homework
Before each lecture, students must read and understand the textbook. Standard homework times (preparation and reviewing)
should be over three hours for a lecture.

RS D BE#ELH % Grading System

Assessed by examinations (100%).

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

XI5 E X Reading List
Atkins’ physical chemistry (10th ed.),”Peter Atkins, Julio de Paula: Oxford University Press, 2014

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{§% Additional Information
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FlE4 Course Title

PR e Bl S FL sS4 I [Fundamental Course in Materials Science 11]

S ERER Subtitle [

EEZE Instructor

i M INAKAJIMA Kiyotaka] (R FRIFSERT)

B4 EE Other Instructors

FLEHFEAI Course Type

R FEBeEA H

BASELERE Year 2024 EsEZI&E-S Course Number 045151
#ARS Semester 1% H) (F4 — | BEAIE Number of Credits 2

A)
BEMEE Type of Class fE X ELENR Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code

ENV_EMS 5100

KH¥EI—R A Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

E 35

BRTLR B BREED R K0

LARJLa—R-UAJL Level Code, Level

5 Specialized Subjects (basics) in graduate level (Master’s Course and
Professional Course), Inter—Graduate School Classes

th43¥F3—K - 48 Middle Category Code, Title

1

IND¥EO—K £ Small Category Code, Title

0

EE3—K+E & Language Code, Language
Type

0 Classes are in Japanese.

2SR EEED TS Availability of other

faculties

2 ]

## R I8 Other Information

BRI E R PR A [ ERE ]

BEEMRA X Class Method

L % % AR H O O 24)

F—"J—K Key Words

ideal gas, enthalpy, entropy, Gibbs energy, chemical potential, equilibrium constant, electromotive force, reaction rates

2% BH4Z GCourse Objectives

Understanding of the basic principles of chemical thermodynamics and chemical kinetics.

Zl|5Z B 4Z Course Goals

From the standpoint of macroscopic level, students are expected to understand the relationship between chemical

transformation and energy.

$23E1H Course Schedule

. The properties of gases

. The first law of thermodynamics

. The second law of thermodynamics

. Thermochemistry and chemical equilibrium
. Equilibrium electrochemistry
. Chemical kinetics

0 N O U1 = W DN —

. Phase transition and equilibrium of pure chemical substances
. Thermodynamics of gas mixtures and solutions

#REFE (PE-EBFDODABRLSE Homework

The students need to review the contents of the lesson.

ST BE#LH % Grading System

Assessed by examinations (100%).

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

H# &I ERE Reading List

TR AP L E: 85 10 h Peter Atkins, Julio de Paula % ; HEFos [ED ] 3R B a{LFR A, 2017

S HEHR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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F B4 Course Title BR BB B JL%55 1 [Fundamental Course in Materials Science 11]

HERER Subtitle 0

EHEHE Instructor B9 B K [TAKANO Yuta] (& 1 BL£HF5ERD

HHLUE B Other Instructors

FLB7EAI Course Type RER M A

BASEEERE Year 2024 K& &S Course Number 045152

HAR Semester 254 B 518 Number of Credits 2

ZEREE Type of Class Hisis XHERE R Year of Eligible Student 1~2

&R FF} /52X Eligible Department/Class

F2/8J2 %' 3—F Numbering Code ENV_EMS 5101

K53 —K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
A 5] BREEE P GREME R HIR)

LA JLa—K-LARJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title 1

INS¥E3—K -4 Small Category Code, Title 0

‘EEE0—K - E & Language Code, Language 1 Classes are in English.

Type

tFEEHEBEDTAE Availability of other 2 RA]

faculties

## REEIF Other Information BREMERFHLGE B [(MERE ]
BEEMA Class Method 1 kFifi i 3E R B el oo 20)

F—"J—K Key Words
Ideal gas, Enthalpy, Entropy, Gibbs energy, Chemical potential, Equilibrium constant, Reaction rates

23D H1Z Course Objectives

Understanding the basic principles of chemical thermodynamics and chemical kinetics.

F;Z B & Course Goals
From the standpoint of macroscopic level, students are expected to understand the relationship between chemical
transformation and energy.

$23E1H Course Schedule

This lecture is focused on basic principles of chemical thermodynamics and kinetics:
. The first law of thermodynamics: heat and work

. The first law of thermodynamics: reversible changes

. The first law of thermodynamics: enthalpy

. The second law of thermodynamics: entropy

. The second law of thermodynamics: Gibbs energy

. Phase transformation and equilibrium of pure chemical substances
. Thermodynamics of gas mixtures

. Thermodynamics of solutions

. Thermochemistry

. Chemical equilibrium

. Chemical kinetics: rate laws

O© 00 N O U1 = W DN —

—_
— O

—_
N

. Chemical kinetics: elementary reactions
. Chemical kinetics: reaction mechanisms

— =
> W

. Final examination

#REFE (PE-EB)FDODABRLSE Homework

The students need to review the contents of the lesson.

AAESTM D E# L% Grading System

Assessed by examinations (100%).

fh 2 EBIED S Other Faculty Requirements

TX R EF]E Textbooks
No textbook is specified, and the class will be based on the handouts.The level of the course is expected to be comparable to

that of “Physical Chemistry” by Atkins.

H# &I ERE Reading List

BEAR—LR— Websites
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WEZEDHR—LR— Websites of Laboratory

% Additional Information
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F EH 4 Course Title B e Bl S R SS  [Fundamental Course in Materials Science 111]

HEREB Subtitle 0
EHEHE Instructor /NP FEB [KONISHI Katsuakil (KRB HIERBRBERL 20F 50 0%)
HHLUE B Other Instructors
T BT Course Type RS REEMEA
BASEEERE Year 2024 EsEZI&E-S Course Number 045153
HARS Semester 1% 8 (F % — | B Number of Credits 2
L)
BEMRE Type of Class fE R EER Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code

ENV_EMS 5100

KH¥EI—R A Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

E 35

BB CREVE A E0

LARJLa—R-UAJL Level Code, Level

5 Specialized Subjects (basics) in graduate level (Master’s Course and
Professional Course), Inter—Graduate School Classes

th43¥F3—K - 48 Middle Category Code, Title

1

IND¥EO—K £ Small Category Code, Title

0

EE3—K+E & Language Code, Language
Type

0 Classes are in Japanese.

2SR EEED TS Availability of other

faculties

NG

## R ZEI8 Other Information

BRI E R PR A [ ERE ]

BEEMRA X Class Method

2 xFE R B R bE)

F—"J—K Key Words

23D H1Z Course Objectives

H|5Z B4E Course Goals

225 Course Schedule

EFEFEE (FE-BEE)FDOANAELSE Homework

AAESTM D E# L% Grading System

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List
N—MERABIES N — b B RAE

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{§% Additional Information
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F B4 Course Title BB R I35 T [Fundamental Course in Materials Science 111]

HERER Subtitle 0

BB Instructor /NP 52 [ONODA Akira] (RFBEHIERER IR R A 5E8%)

HHLUE B Other Instructors

FLB7EAI Course Type RER M A

BASEEERE Year 2024 K& &S Course Number 045154

HAR Semester 254 B 518 Number of Credits 2

ZEREE Type of Class Hisis XHERE R Year of Eligible Student 1~2

&R FF} /52X Eligible Department/Class

F2/8J2 %' 3—F Numbering Code ENV_EMS 5101

K5I —K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
A 5] BREEE P GREME R HIR)

LA JLa—K-LARJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title 1

INS¥E3—K -4 Small Category Code, Title 0

‘EEE0—K - E & Language Code, Language 1 Classes are in English.

Type

tFEEHEBEDTAE Availability of other 2 RA]

faculties

## REEIF Other Information BREMERFHLGE B [(MERE ]
REZEMHA I Class Method 3 1 iR ERL B (i)

F—"J—K Key Words
Organic Chemistry

23D H1Z Course Objectives

Understanding of basic principles of organic chemistry.

F;Z B & Course Goals
Students are expected to understand the structures and properties of organic compounds and the basic principles of organic
reactions.

$23E1H Course Schedule

. Bonding and Isomerism

. Alkanes and Cycloalkanes

. Alkenes and Alkynes

. Aromatic Compounds

. Stereoisomerism

. Organic Halogen Compounds

. Alcohol, Phenols, and Thiols

. Ethers and Epoxides

. Aldehydes and Ketones

10. Carboxylic Acids and Their Derivatives
11. Amines and Related Nitrogen Compounds
12. Spectroscopy and Structure Determination
13. Examination

© 00 3 O O W» W DN +—

EFEFEE (FE-BEE)FDOANAELSE Homework
Before each lecture, students must read and understand the textbook. Standard homework times (preparation and reviewing)
should be over three hours for a lecture.

ST BE#LH % Grading System

Assessed by examinations (100%)

fh 2 EBIED S Other Faculty Requirements

T A #F} & Textbooks

Organic Chemistry: A Short Course,/H. Hart, L. E. Craine, D. J. Hard
Organic chemistry,/McMurry, John: CENGAGE Learning

Organic chemistry,/ Janice Gorzynski Smith:New York : McGraw—Hill Education

H# &I ERE Reading List

BEAR—LR— Websites
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WEZEDHR—LR— Websites of Laboratory

% Additional Information
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FlE4 Course Title

SRS 1 [Advanced Course in Molecular Environmental Science 1]

S ERER Subtitle [

EEZE Instructor

A 48— [KAMIYA Yuichi] CRZEBEERERBE R} HFIERT)

B # B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 K& &S Course Number 045130
HAR Semester 158 B 518 Number of Credits 2
ZEREE Type of Class Hisis XHERE R Year of Eligible Student 1~2

W &REF - 25X Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_EMS 5302

K5I —K -8 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

FREAER

BRTLF b CREDE R K

LARJLa—R-UAJL Level Code, Level

5 Specialized Subjects (basics) in graduate level (Master’s Course and
Professional Course), Inter—Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title

3

INS¥E3—K -4 Small Category Code, Title

0

EE3—K+E & Language Code, Language
Type

2 Classes are in Japanese and English (bilingual, or language is decided
once the student composition has been finalized).

PR BEEDRIE Availability of other

faculties

1Al

## R ZEIH Other Information

BRETWE R A B AORRE R B DERERE H ] (2024 42213 BRARE )

BEEMRAX Class Method

1 %F i 52 64 H O i oo 7))

F—"J—K Key Words

23D H1Z Course Objectives

H|5Z B4E Course Goals

B%E1E Course Schedule
Will not offer this course in 2024.

EFEFEE (FE-BEE)FDOANAELSE Homework

ST BE#LH % Grading System

fh = EH BB DS Other Faculty Requirements

TX R+ Z Tl Textbooks

H# &I ERE Reading List

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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F EH 4 Course Title AR E B 555 T [Advanced Course in Biomaterials Chemistry 1]

HERER Subtitle 0

BB Instructor /NP 52 [ONODA Akira] (RFBEHIERER IR R A 5E8%)

HHLUE B Other Instructors

FLB7EAI Course Type RER M A

BASEEERE Year 2024 K& &S Course Number 045135

HAR Semester 158 B 518 Number of Credits 2

ZEREE Type of Class Hisis X E R Year of Eligible Student 1~2

&R FF} /52X Eligible Department/Class

F2/8J2 %' 3—F Numbering Code ENV_EMS 6312

K5I —K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
A 5] BREEE P GREME R HIR)

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 3

INS¥E3—K -4 Small Category Code, Title 1

E 5 1—NF- 558 Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

hFEBBIEEDRE Availability of other i)

faculties

## REEIF Other Information BRI B RSB E B BERER B ]

BEEM AR Class Method 2 bR B (iR

F—"J—K Key Words
Protein, Nucleic acid, Carbohydrate, Lipid, Biomass

23D H1Z Course Objectives

In this course, you can learn structure and function of biomolecules, and biomass applications.

F;Z B & Course Goals
By the end of course, a successful learner will propose applications of biomolecules on the basis of their structure and function.
A successful learner will also acquire the basic knowledge for biomass utilization.

$23E1H Course Schedule

Structure and function of proteins
Enzymatic reaction

Structure and function of nucleic acids
Carbohydrates and lipids

Metabolism

Biotechnology

#REFE (PE-EB)FDABRLSE Homework

You should read and understand the textbook on the topic.

RS D BE#ELH % Grading System

Students will be assessed by attendance (30%) and report (70%).

fh 2 EBIED S Other Faculty Requirements

TX R+ Z Tl Textbooks

FAEIEEEE Reading List

Ua—hk (kL T) /D. Voet, J. G. Voet: BHE L ER A

Biochemistry /' D. Voet, J. G. Voet

AR AV — AA{b5J. M. Berg, J. L. Tymoczko, G.J. Gatto, Jr., L. Stryer: H 5 LR A
Biochemistry,”J. M. Berg, J. L. Tymoczko, G.]J. Gatto, Jr., L. Stryer

S HEHR—LR— Websites

WEZEDHR—LR— Websites of Laboratory
https://onoda-lab.jp/

{§% Additional Information
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FlE4 Course Title

EARE B8535 T [Advanced Course in Biomaterials Chemistry 11]

S ERER Subtitle [

EEZE Instructor

M K#t [UMEZAWA Taiki] OR52Be HUER BR B B2 F 92 RE)

B # B Other Instructors

OKINO TatsufumilOKINO Tatsufumi](HiERER 55 R 2AFZ28)

F BFER Course Type R R E

BASELERE Year 2024 ErfEEIF S Course Number 045136
H#AR8 Semester 25734 H {78 Number of Credits 2
BEMEE Type of Class X 3t &R Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code

ENV_EMS 6312

KS¥EI—R 8 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

FRERER ™

BRTLR B BRET R K0

LARJLa—R-UAJL Level Code, Level

6 Specialized Subjects (advanced) in graduate level (Master’s Course and
Professional Course)

th43¥E3—K - 48 Middle Category Code, Title

3

IND¥EO—R £ Small Category Code, Title

1

EE3—K+E & Language Code, Language
Type

2 Classes are in Japanese and English (bilingual, or language is decided
once the student composition has been finalized).

S EEED TS Availability of other

faculties

i)

## R I8 Other Information

BRI E R S PR B DRI ER H )

BEEMRA X Class Method

1 % % AR H O O )

F—"7—K Key Words
RIS AT AERES
Natural Product Chemistry, Chemical Ecology

23D H1Z Course Objectives

{EFB W E M E B 2 8 RIRE L B EN U CTEMDPE AL ARRBP RN TODIER BTN
%o ZHLDRKARARILEMIZOWTRELMD Z L id, MERBRBZIC BT AWM BAE 2B 745 ETHETHD, A5HE
FETIIRAABILEWZEET b5 KAWL F I L OME A RR ) DA SV TES,

Understanding of basic principles of natural product chemistry and chemical ecology.

H|5Z B4E Course Goals

KRR L UM AERE S D S A B3 2,

The students will get an understanding on basic principles of natural product chemistry and chemical ecology.

225 Course Schedule
1. RBRA LA OREERE
2. RIKABLEW DAL

This lecture is focused on basic principles of natural product chemistry and chemical ecology. We have the following two subsets
of lectures: (1) structure determination of natural product and (2) synthesis of natural product.

#REFE (PE-EB)FDODABRLSE Homework

LiR—MERRZE D=0 B E52E BB,
Writing reports.

AAESTM D E# L% Grading System

BINRESE (20%) LR —1(80%) (Zd» TRl 35,

Students will be assessed by activities toward class (20%) and written reports (80%).

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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FlE4 Course Title

F EEAEHME 22555 T [Advanced Course in Environmental Nano—Materials Chemistry I]

S ERER Subtitle [

EEZE Instructor

A 48— [KAMIYA Yuichi] CRZEBEERERBE R} HFIERT)

B # B Other Instructors

HIROKAWA Jun[HIROKAWA Jun](#f 2k Bz 5% B = 0F 52 BE), OTOMO RyoichilOTOMO
Ryoichi](HIBRER IR B A F 9EB%)

F BfE7I Course Type BRER BRI R E

BASELERE Year 2024 EsEZI&E-S Course Number 045137
#ARS Semester 254 B {51 # Number of Credits 2
BEMEE Type of Class s X ERLENR Year of Eligible Student 1~2

W& F 252X Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_EMS 6322

K5I —K -8 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

E 105

BRTLR B CREED R A K)

LARJLa—E L ARJL Level Code, Level

6 Specialized Subjects (advanced) in graduate level (Master’s Course and
Professional Course)

th4#3—K+ 4 Middle Category Code, Title

3

IND¥EO—R £ Small Category Code, Title

2

B E0—F-EEE Language Code, Language
Type

2 Classes are in Japanese and English (bilingual, or language is decided
once the student composition has been finalized).

PR BEEDRIE Availability of other

faculties

1A

## 2 FE1H Other Information

BT E R - SRR B DEIRER )

BEEMRA X Class Method

1 eI 2ER H O oo 7))

F—"J—K Key Words

Catalytic chemistry, Environmental remediation, Green sustainable chemistry, Atmospheric chemistry, Ozone layer, Ozone
hole, Photochemical oxidant, Chemical kinetics

23D H1Z Course Objectives

This advanced course is composed of two parts. In the first half of the course, students will understand basic principle and
applications of catalytic chemistry for clean synthesis and environmental purification. In the last half of the course, students
will understand chemical reactions in the stratosphere and troposphere as well as their relationship with environmental problems
in the atmosphere.

F:ZE B 48 Course Goals

At the end of this course, students should be able to explain

(A1) what catalyst is.

(A2) how catalytic chemistry contributes for environmental preservation and environmental purification, and how catalytic
chemistry will contribute for environmental problems in the future.

(A3) understand kinetics over heterogeneous catalysts and characterization methods.

(B1) ozone formation mechanism in the stratosphere and troposphere.

(B2) ozone formation and depletion processes in the stratosphere based on the chemical kinetics

(B3) relationship between atmospheric oxidation processes in the troposphere and environmental problems such as
photochemical smog and acid rain.

{2 %51 Course Schedule

(A1) Fundamentals of catalysts

(A2) Catalysis for clean organic synthesis
(A3) Catalysts for purification of air and water
(A4) Kinetics for catalysis

(A5) Characterization method for catalysts

(B1) Introduction

(B2) Chemical kinetics in the atmosphere (photodissociation, bimolecular reaction, three—body reaction, steady-state
approximation)

(B3) Stratospheric ozone (Chapman mechanism, catalytic cycles for ozone loss, ozone hole chemistry)

(B4) Tropospheric ozone (tropospheric ozone formation, CO and hydrocarbon oxidation, chemistry of urban air pollution)
(B5) Atmospheric aerosols (atmospheric oxidation and secondary organic aerosols)

EFEFEE (FE-BEE)FDOANAELSE Homework

Students are expected to review what they studied in class.

AAESTM D E# L% Grading System

Students must attend classes with 70% or more in first and last parts each for assessment. In the first half of the course, students
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will be assessed by attendance (20%), report (30%) and final examination (50%) and in the last half of the course, assessed by
attendance (30%) and report (70%). Eventually, students will be assessed comprehensively by both evaluations.

fh 2 EBIED S Other Faculty Requirements

TXAbZF)E Textbooks

XI5 E X Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
Materials will be distributed in the class.
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F1 B4 Course Title F R MY S 45 I [Advanced Course in Environmental Nano—Materials Chemistry 11]
HERER Subtitle 0
BB Instructor /NS 5B [KONISHI Katsuaki] CRZBE I ERER LR~ AF 40 FE)
H Y2 8 Other Instructors | SHICHIBU Yukatsu[SHICHIBU Yukatsul(MiERER 52 £ 2HF 72 05%)
FLEEAI Course Type RER AR A
FAERLERE Year 2024 FEIES Course Number 045138
HARS Semester 1% #) (24— | BAIE Number of Credits 2
)
B EMHAE Type of Class s IR Year of Eligible Student 1~2
X &P R -5 Eligible Department/Class
F>/8J> %' 3—F Numbering Code ENV_EMS 6322
K5I —K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
G BREF B R E R R
LR JLa—FK:-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 3

IND¥EO—R £ Small Category Code, Title 2

B E0—F-EEE Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

PP BEIEEDTF Availability of other 2 RAf

faculties

## REEI Other Information REWE R HEL AR B BRIRERE ]

1BEEM A Class Method 2 bR B (iR

F—"J—K Key Words
polymer, supramolecule, nanocluster, nanoparticle

23D B1ZE Course Objectives
This course fosters the understanding of basic chemistry of polymeric compounds; (e.g., syntheses, basic properties, and
problems in environmental chemistry), and relevant compounds such as supramolecular materials, and inorganic nanoparticles.

Fl|3%= H4Z Course Goals
Upon completion of this course, students are expected to understand the basic principles of the chemistry of organic polymers,
supramolecular compounds and inorganic nanoparticles/nanoclusters, and their relevances to environmental science.

$23E1H Course Schedule

. Size and hierarchy of chemical substances” What is polymer?
. Basic and high—ordered structures of polymers

. Polymer and Molecular Weight

. Synthesis of synthetic polymers

. Polymer and environment

. History of supramolecular chemistry

. Intermolecular interactions

. Charge—transfer complex and energy level

. Geometry of metal complexes

10. Electronic structures of metal complexes and luminescence
11. Metal nanoclusters and closed—shell structures

O© 00 3 O U1 = W DN —

12. Size and property of metal nanoclusters

£fFPE (FH - E#E)FORELSE Homework
Before each lecture, students should read the reference book or literature. Standard homework times (preparation and reviewing)
should be over three hours for a lecture.

RS D BE#ELH % Grading System

Evaluated by the activeness or the exercise quiz during each lecture (50%) and a report or test (60%).

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

XI5 E X Reading List

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory
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{§% Additional Information
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F1 B4 Course Title R B R Ea T [Advanced Course in Environmental Nano—Materials Chemistry III]

EE 2 H Subtitle @_ S W R | o W B & bk % [Introduction to Physics and Chemistry at
Electrode/E ectrolyte Interfaces]

ETHE Instructor J\AK —= [YAGI Ichizo] (KZPe ERBR B2 R} 2 5202

Y E Other Instructors | KATO Masaru[KATO Masaru](MERERBE L 2200 72 05¢)

FLB7ERI Course Type BREFRFHERMELE

BASEEERE Year 2024 K& &S Course Number 045139

HAR Semester 254 B 578 Number of Credits 2

B EMHAE Type of Class s IR Year of Eligible Student 1~2

X &P R -5 Eligible Department/Class

F>/8J> %' 3—F Numbering Code ENV_EMS 6322

K5I —K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

G BREF B R E R R

LARJLa—R:LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 3

IND¥EO—R £ Small Category Code, Title 2

E5Ea—NK - &5 Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

thFEEIEED TR Availability of other 1Al

faculties

## REEI Other Information REWE R HEL AR B BRIRERE ]

1BEEM A Class Method 1 xfifi i A B e i o )

F—"J—F Key Words

BAREME, 7 /HEME, B OB L E Y T, BRI, G REMR, TR

Surface structure of solid materials, Nanostructured materials, Self-assembled monolayer, Electrochemistry, Semiconductor
electrode, and Electrocatalysis

2% BH4Z Course Objectives

BEROHEE ., BT IR IRAE T DL 1T, Bl PR E T /L~ TREE RIS AL - S E A B2 D ONS o TR BOFR
Bl AR, TGS BE T D A L B AT DM AR A S L EBIT, TARNF =BT SA ROV T TN AR E BB R
T A~DIEHIZBELTHEE 32,

This course fosters an understanding of functional design, construction, and characterization of structurally—defined interfacial
and molecular materials based on solid structure and electronic states for the applications toward environmental science
including energy—conversion device and sensors.

F:ZE B 48 Course Goals

AR FRSR AL O R HEE B E AR I ORIE, WM, BERIC OV TOT L~V TORRERD HEEH I, 1
FEEF 5,

Upon completion of this course, students will understand (1) fundamentals of electrochemistry and solid surface science,
(2)structure, properties and functions of structurally—defined solid surfaces on a nano-level, and (3) the methods for their
construction.

{2 %51 Course Schedule

1. ERFR A E D LA

. AR OE S

. BfRFEIRR R DOAF L ORIELE OB E)

B R E O AL ER R

. BREFEREICBITDETBE)

. BRI O TEAR B RE L
KBRS OF) BB &2 DO
. Fundamentals of solid surface structures

. Electronic structure of solid surface

. lonic distribution and their mobility

. Solid/liquid interface and electric double layer
. Electron transfer across electrified interface

O TR W= OO AW N

. Molecular modification and functionalization of solid surfaces
7. (Photo-)Electron transfer and its control at semiconductor electrodes

EFEFEE (FE-BEE)FDOANAELSE Homework
WRZIEEETHE,

Review is necessary after the lectures.

BT B #E L% Grading System
FE~OBINREE(25%), FEEID/INT AN25%), FHIRDL R —hHH TR0 L > T35,
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Grading: attitude toward lectures(25%), results of quiz (25%), and report and/or examination (50%).

fh 2 EBIED S Other Faculty Requirements

TX A Z T} Textbooks

FAEIEEEE Reading List

BB O, P IE - ARG — S A A S, 1996

wRALT SR = RRE PP BRI, 2016

Electrochemistry at Metal and Semiconductor Electrodes,”Norio Sato: Elsevier, 1998

SRR OETBEILERLT IR, B iR E S =R, 2013

SOLIDS and SURFACES: A Chemist’s View of Bonding in Extended Structures,” Roald Hoffmann: Wiley-VCH, 1988
Surface electrochemistry : a molecular level approach,” John O’M. Bockris and Shahed U.M. Khan: Plenum, 1993

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{§% Additional Information
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F B4 Course Title JEE SR A5 1 [Advanced Course in Molecular Photonics and Electronics Science 1]

EE 2 H Subtitle Fundamentals and applications of electronic spectroscopy[Fundamentals and applications of
electronic spectroscopy]

FEEHE Instructor Vo SAF R BFA [BIJU VASUDEVAN PILLAL (FEFAHERFZERT

HHLUE B Other Instructors

T BT Course Type BRETR PR R MR H

FAERLERE Year 2024 EEIES Course Number 045140

HAR Semester 2 B {7 Number of Credits 2

B EMHAE Type of Class b &R ER Year of Eligible Student 1~2

&P F} /52X Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_EMS 6331

KH¥EI—R A Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

RG] BRELF B CREME R 7R

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥F3—K - 48 Middle Category Code, Title 3

IND¥EO—K £ Small Category Code, Title 3

= 5883—F S5 Language Code, Language 1 Classes are in English.

Type

I EEEDTE Availability of other 1 #f

faculties

## REEIF Other Information BREDERFEL R B RIRERE]
BE=EA Class Method 1 xR AR B ol o &)

F—"J—K Key Words

Blackbody radiation, Maxwell’s equations, Wave equation, Light—matter interactions, Molecular orbital theory, Franck—-Condon
principle, Beer-Lambert law, Jablonski diagram, Kasha’s rule, Fluorescence lifetime, Semiconductors, Quantum confinement,
Fermi function, Heterojunctions, Light—emitting devices, Solar cells

23D B1ZE Course Objectives

Understanding of the basic principles of electromagnetic radiation, energy states of molecules and semiconductors, absorption
spectroscopy, fluorescence spectroscopy, density of states, and applications of light—matter interactions to light—emitting
devices, and solar cells.

F;Z B & Course Goals

From the standpoint of spectroscopy, classical mechanics, and quantum mechanics, students are expected to develop a basic
understanding of the properties of light, electronic states of organic molecules & semiconductors, and fundamentals of light—
matter interactions at the organic molecular and nanomaterial levels. This goal will be approached by introducing and discussing
the properties of light, the principles of optical absorption and emission, quantum confinement in semiconductors, and the
fundamental characteristics of P-N junction devices such as LED, and solar cell.

{2 %51 Course Schedule

(1) Electromagnetic radiation

(2) Maxwell’s equations

(3) Wave equation

(4) Franck—Condon principle

(5) Energy states of molecules and materials
(6) Fundamentals of absorption spectroscopy
(7) Fundamentals of fluorescence spectroscopy
(8) Semiconductor materials

(9) Quantum confinement and density of states
(10) Heterojunctions and superlattices

(11) Light—emitting diodes and solar cells

(12) Scientific report writing skill development

#REFE (PE-EB)FDODABRLSE Homework

Students should revise the lesson after each lecture and solve the problems that will be assigned.

ST BE#LH % Grading System

Assessment will be made based on attendance (30%), interactions in classes (20%), and report writing (50%).

fh 2 EBIED S Other Faculty Requirements

TXAbZF)E Textbooks
Principles of Fluorescence Spectroscopy,” Joseph R. Lakowicz: Springer, 2006
Molecular Photophysics and Spectroscopy,” David L. Andrews:Morgan & Claypool Publishers, 2014
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Quantum Wells, Wires and Dots: Theoretical and Computational Physics of Semiconductor Nanostructures,Paul Harrison:
Wiley, 2009

XI5 E X Reading List

Students are encouraged to read journal articles related to the keywords listed above

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{§% Additional Information
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F EH 4 Course Title I A B4 q I [Advanced Course in Molecular Photonics and Electronics Science 1I]

S ERER Subtitle [

EEZE Instructor Hidt H53% INAKAMURA Takayoshi] (BB 2AF e B 2 — 0 F 77 ey —iistt
Z—)

HHLUE B Other Instructors

FLB7EAI Course Type BRESREBE R MR E

FAERLERE Year 2024 EEIES Course Number 045141

HARS Semester 1% #) (24— | BAIE Number of Credits 2
L)

BEMRE Type of Class s IR Year of Eligible Student 1~2

X &R - U5 Eligible Department/Class

F2/8J2 %' 3—F Numbering Code ENV_EMS 6332

K53 —K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

iR G RER GREYER Y55

LARJLa—R:LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K 4 Middle Category Code, Title 3

IN¥EO—R £ Small Category Code, Title 3

B E0—F-EEE Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

PP BEIEEDTF Availability of other 2 RAf

faculties

## BREEIF Other Information REWERFHELGE B BRIRERE ]

1BEEM AR Class Method 1k i ZER B O iE O 70)

F—"J—K Key Words
Solid state chemistry, Crystal structure, Conductivity, Magnetism, Supramolecule, 7 —electronic materials, perovskite, organic
functional materials

23D B1ZE Course Objectives
Understanding of basic principles of electronic, magnetic and optical functional materials as well as the molecular crystals and
organic solid—state chemistry.

Zl|5Z B 4Z Course Goals
Understanding of molecular design, crystal strutcure, electronic structure, and magnetic property of the crystalline molecular
materials from the baisic principles of solid state chemistry.

$23E1H Course Schedule

. Molecular Crystals

Crystal Structure

Physical Properties of Crystals

Dynamic Feature of Crystals and Reactions
Electric Properties

Magnetism and Dielectric Properties
Recent Progress 1

Recent Progress 2

9. Recent Progress 3

0 N O U1 &= W DN —

EEEE (P BB EONELS B Homework

It is preferable to study on basis of physical chemistry, organic chemistry and solid state physics perior to the lecture.

BT D EAE L% Grading System
The evaluation will be based on class participation (25%), the questionnaire and short reports (25%), and a report or examination
at the end of the semester (50%).

fh = EH BB DS Other Faculty Requirements

TX R+ Z Tl Textbooks

H# &I ERE Reading List
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BEAATRIET /IR REN ALZERLA, 2009
AREDPEAL T ORE TRREETR (LR, 2006

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory
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F EH 4 Course Title BRBEAREEA L 224555 1 [Advanced Course in Environmental Catalytic Chemistry 1]
HERER Subtitle 0

EEZE Instructor i IEHE INAKAJIMA Kiyotakal (R 20FFERT)

{84 B Other Instructors | SUGANUMA Satoshil SUGANUMA Satoshil(fil BB 2RFZERT), (LR AT SE R
FLEEAI Course Type RER AR A

FAERLERE Year 2024 FEIES Course Number 045142

HAR Semester 1514 B {7 Number of Credits 2

B EMHAE Type of Class b &R Year of Eligible Student 1~2

&P F} V52X Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_EMS 6342

KS¥EI—R 8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
RG] BRELE B CREME R 7R

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥E3—K - 48 Middle Category Code, Title 3

IND¥EO—R £ Small Category Code, Title 4

‘EEE0—K - E & Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

P EREIEZED T E Availability of other 1A

faculties

## REEIF Other Information REWERFEL R B RIRVERE]

B E=EA Class Method 1 xR AR B ol o &)

F—"7—K Key Words
Homogeneous catalyst, heteronegeous catalyst, acid—base catalyst, supported metal catalyst, characterization on active site of
solid catalyst, effective utilization of resources, renewable resources, green chemistry

23D H1ZE Course Objectives
This advanced course provides an opportunity for students to learn “catalyst” that governs rate and efficiency of chemical
reactions. Students will understand advanced catalytic technologies to produce commodity chemicals from renewable recourses.

F:ZE B 48 Course Goals

Students can explain

(1) the difference between homogeneous catalyst and heterogeneous catalyst

(2) structure and catalysis of representative heterogeneous catalysts

(3) the contribution on catalytic technologies of heterogeneous catalysts to realize “green and sustainable chemistry” in future
industry

(4) the concept for chemical production in future industry with renewable resources

{2 %51 Course Schedule

(1) Catalyst and Catalysis: homogeneous catalysts and their catalysis

(2) Heterogeneous catalysts: to understand their structures and catalysis
(3) The concept for green and sustainable chemistry

(4) Principles of infrared spectroscopy and its application for catalytic chemistry
(5) FTIR characterization of heterogeneous catalysts: several case studies
(6) The use of heterogeneous catalysts in classical petrochemical processes
(7) What is “environmental catalysts”?

(8) Heterogeneous catalysts for fine chemical synthesis

(9) Biomass conversion using heterogeneous catalysts (I)

(10) Biomass conversion using heterogeneous catalysts (II)

#REFE (PE-EB)FDODABRLSE Homework

Students are expected to review the contents in classes.

ST BE#LH % Grading System

Students must attend classes with > 70%. Grades will be determined by attendance (30%) and report (70%).

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory
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F EH 4 Course Title BRBEAR AL 22555 I [Advanced Course in Environmental Catalytic Chemistry 11]
HERER Subtitle 0

EHEHE Instructor EHK 3 [TAKAKUSAGI Satoru] (RAERHAAIFZERT)

HHLUE B Other Instructors

FLB7EAI Course Type RER M A

BASEEERE Year 2024 K& &S Course Number 045143

HAR Semester 254 B 518 Number of Credits 2

ZEREE Type of Class Hisis XHERE R Year of Eligible Student 1~2

&R FF} /52X Eligible Department/Class

F2/8J2 %' 3—F Numbering Code ENV_EMS 6342

K5I —K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
A 5] BREEE P GREME R HIR)

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 3

INS¥E3—K -4 Small Category Code, Title 4

E 5 1—NF- 558 Language Code, Language 2 Classes are in Japanese and English (bilingual, or language is decided
Type once the student composition has been finalized).

hFEBBIEEDRE Availability of other 1]

faculties

## REEIF Other Information BREWERFHEL R B RIRER B ] (2023 422 3B
BEEM AR Class Method 2 bR B (iR

F—"J—K Key Words
Solid surface, Gas adsorption, Surface structure, Surface electronic state, Surface reaction, Heterogeneous catalysis, Surface
science analysis, Synchrotron radiation X-ray analysis

2% BH4Z GCourse Objectives
This advanced course provides students with an opportunity to learn fundamental aspects of the structure, electronic state,
and reactivity of solid surfaces and to understanding how catalytic reactions occur on solid surfaces.

F;Z B & Course Goals

Students can explain

(1) what a catalyst/catalysis is.

(2) the Miller index to define a surface.

(3) the difference between physisorption and chemisorption.

(4) the Langmuir-Hinshelwood and Eley—Rideal mechanisms of surface reaction.

(5) the roles of surface science and synchrotron radiation science in catalysis research.

$23E1H Course Schedule

(1) Catalysts and catalysis

(2) Impact and adsorption of gas molecules on solid surfaces

(3) Structure of solid surfaces

(4) Electronic structure of solid surfaces

(5) Physisorption and chemisorption of molecules on solid surfaces

(6) Reactivity of solid surfaces

(7) Catalytic reaction on solid surfaces

(8) Precise structural analysis of catalytically active sites and elucidation of reaction mechanisms using surface science and
synchrotron radiation X-ray techniques

#REFE (PE-EB)FDODABRLSE Homework

Students are expected to review what they studied.

AAESTM D E# L% Grading System

Students must attend classes with >70%. Grades will be determined based on the content of submitted reports.

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

X I5E ¥ Reading List
NR—y P RMLT: AR - AR @ HE — - HEE AR, 2010
Introduction to Surface Chemistry and Catalysis, 2nd Edition,” Gabor A. Somorjai* Yimin Li: John Wiley & Sons, Inc., 2010

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory
https://www.cat.hokudai.ac.jp/takakusagi/en/
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FlE4 Course Title

BB F 4530 11 [Advanced Course in Molecular Environmental Science 11]

HEREB Subtitle 0

EEHE Instructor B 5 [All Staffs of the Division] (R*F B R 0%)
HHLUE B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 K& &S Course Number 045131
HAR Semester 254 B 518 Number of Credits 2
ZEREE Type of Class Hisis XHERE R Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_EMS 5302

K5I —K -8 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

FREAER

BRTLF b CREDE R K

LARJLa—R-UAJL Level Code, Level

5 Specialized Subjects (basics) in graduate level (Master’s Course and
Professional Course), Inter—Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title

3

INS¥E3—K -4 Small Category Code, Title

0

EE3—K+E & Language Code, Language
Type

2 Classes are in Japanese and English (bilingual, or language is decided
once the student composition has been finalized).

PR BEEDRIE Availability of other

faculties

1Al

## R ZEIH Other Information

BRI A RSB R H

BEEMRAX Class Method

1 %F i 52 64 H O i oo 7))

F—"J—K Key Words
Environmental materials science

23D H1Z Course Objectives

This lecture provides recent topics of environmental materials science.

H|5Z B4E Course Goals

To understand resent researches in environmental materials science.

225 Course Schedule

Omnibus lectures about relationship between chemical substances and environment will be provided.

EFEFEE (FE-BEE)FDOANAELSE Homework

ST BE#LH % Grading System

Assessed by participation in classes (50%) and report for assigned task (50%).

fh = EH BB DS Other Faculty Requirements

TX R+ Z Tl Textbooks

H# &I ERE Reading List

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory
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FlE4 Course Title

S EREZHEG T [Advanced Course in Molecular Environmental Science I11]

HEREB Subtitle 0

EEHE Instructor B 5 [All Staffs of the Division] (R*F B R 0%)
HHLUE B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 K& &S Course Number 045132
HAR Semester 254 B 518 Number of Credits 2
ZEREE Type of Class Hisis XHERE R Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_EMS 5302

K5I —K -8 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

FREAER

BRTLF b CREDE R K

LARJLa—R-UAJL Level Code, Level

5 Specialized Subjects (basics) in graduate level (Master’s Course and
Professional Course), Inter—Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title

3

INS¥E3—K -4 Small Category Code, Title

0

EE3—K+E & Language Code, Language
Type

2 Classes are in Japanese and English (bilingual, or language is decided
once the student composition has been finalized).

PR BEEDRIE Availability of other

faculties

1Al

## R ZEIH Other Information

BRETWE R A BB R B (2024 ARFEPHRRHETY)

BEEMRAX Class Method

1 %F i 52 64 H O i oo 7))

F—"J—K Key Words

23D H1Z Course Objectives

H|5Z B4E Course Goals

B%E1E Course Schedule
Will not offer this course in 2024.

EFEFEE (FE-BEE)FDOANAELSE Homework

ST BE#LH % Grading System

fh = EH BB DS Other Faculty Requirements

TX R+ Z Tl Textbooks

H# &I ERE Reading List

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory
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FlE4 Course Title

BRI E Bl 545513525 1 [Special Lecture in Environmental Materials Science 1]

S ERER Subtitle

RO LD E TS ST O FUG & | B RS i BOS OB A AR A [

EEZE Instructor

A 48— [KAMIYA Yuichi] CRZEBEERERBE R} HFIERT)

B # B Other Instructors

NOMURA Junko[NOMURA Junko](B i T2 K52)

F BFER Course Type R R E

BASELERE Year 2024 ErfEEIF S Course Number 045144
H#AR8 Semester WEREH H {78 Number of Credits 1
BEMEE Type of Class X 3t &R Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code

ENV_EMS 6400

KS¥EI—R 8 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

FRERER ™

BRTLR B BRET R K0

LARJLa—R-UAJL Level Code, Level

6 Specialized Subjects (advanced) in graduate level (Master’s Course and
Professional Course)

th43¥E3—K - 48 Middle Category Code, Title

4

IND¥EO—R £ Small Category Code, Title

0

EE3—K+E & Language Code, Language
Type

0 Classes are in Japanese.

S EEED TS Availability of other

faculties

i)

## R I8 Other Information

BRI R A RSB R H

BEEMRA X Class Method

1 % % AR H O O )

F—"7—K Key Words

Porous materials, zeolites, mesoporous transition metal oxides, bent surfaces, infrared spectroscopy, adsorption, reaction

mechanisms

23D H1Z Course Objectives

Learn how to investigate the structure of adsorbed molecules on solid catalysts and their reaction mechanisms. In particular,

students will learn about catalysis characteristic to zeolites and mesoporous materials with regularly arranged pores.

Zl|5Z B 4Z Course Goals

Students will be able to think about what to do when investigating catalytic reactions on solid catalysts.

225 Course Schedule

(1) Types and characteristics of solid catalysts (overview)

About mesoporous materials (overview)

(2) Preparation of and reactions over mesoporous catalysts

(3) Reactions over mesoporous catalysts

(4) Characterization of solid catalysts and elucidation of reaction mechanisms

About zeolites (Outline)

(5) Adsorption and migration of molecules on zeolite

(6) Catalytic reaction mechanisms on zeolite

EFEFEE (FE-BEE)FDOANAELSE Homework

Review the day’s lecture content using handouts and other materials.

AAESTM D E# L% Grading System

The evaluation will be based on attendance, in—class quizzes and questions, and reports.

fh = EH BB DS Other Faculty Requirements

TX R -#FEE Textbooks

XI5 E X Reading List

S HER—LR— Websites

WEZEDHR—LR— Websites of Laboratory
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F1 B4 Course Title PR ME Bl 545 513525 11 [Special Lecture in Environmental Materials Science 11]
HERER Subtitle 0

BB Instructor e M [KAMIYA Yuichi] ORFBEHIERER R R A 5ER%)

Y E Other Instructors | YOSHIDA Hisao[YOSHIDA Hisao] GRHB K Z%)

FLEEAI Course Type RER AR A

FAERLERE Year 2024 FEIES Course Number 045145

HAR Semester HEREH B {7 Number of Credits 1

B EMHAE Type of Class b &R Year of Eligible Student 1~2

&P F} V52X Eligible Department/Class

F273>4'3—F Numbering Code ENV_EMS 6400

KS¥EI—R 8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
RG] BRELE B CREME R 7R

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥E3—K - 48 Middle Category Code, Title 4

IND¥EO—R £ Small Category Code, Title 0

= 5883—F 555 Language Code, Language 0 Classes are in Japanese.
Type

P EREIEZED T E Availability of other 1A

faculties

## REEIF Other Information R E R SRR E
B E=EA Class Method 1 xR AR B ol o &)

F—"7—K Key Words
Catalysis, Photocatalysis, Artificial photosynthesis

232D H4Z Course Objectives
Catalysis and photocatalysis are important key technologies that can contribute to solving environmental and energy problems.
The purpose of this lecture is to gain a broader knowledge of materials science.

H|5Z B4E Course Goals

This lecture amins to learn the basics and applications of catalysis and photocatalysis

$23E1H Course Schedule
Intensive course

1. Basics of catalysis

. Basics of photocatalysis

. Photoenergy and thermal energy
. Silica photocatalysts

. Various photocatalysis

. Reduction of carbon dioxide

S O B W N

7. Utilization of methane

ERFET (FE-BE)EDNBLNE Homework

Reviewing what was learned on the day is recommended.

ST BE#LH % Grading System

Students will be assessed by attendance (50%) and reports (50%).

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

H# &I ERE Reading List
BEAREREF Y772V —ar /L NAE - &5 AR B ekt

S HER—LR— Websites

WEZEDHR—LR— Websites of Laboratory
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F1 B4 Course Title BRI B Bl S4Bl 325 M [Special Lecture in Environmental Materials Science 111]

F 5 REH Subtitle B RLX— 4354 [High—energy spectroscopyl[]

EHEHE Instructor A #hth [OKAMOTO Takuyal (1 FBHF#AFZEAT)

HEEE Other Instructors | YATSUHASHI TomoyukilYATSUHASHI Tomoyuki](KBR/A N KF)

FLEEAI Course Type RER AR A

FAERLERE Year 2024 FEIES Course Number 045146

HAR Semester HEREH B {7 Number of Credits 1

B EMHAE Type of Class b &R Year of Eligible Student 1~2

&P F} V52X Eligible Department/Class

F273>4'3—F Numbering Code ENV_EMS 6400

KS¥EI—R 8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
RG] BRELE B CREME R 7R

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th43¥E3—K - 48 Middle Category Code, Title 4

IND¥EO—R £ Small Category Code, Title 0

= 5883—F 555 Language Code, Language 0 Classes are in Japanese.
Type

P EREIEZED T E Availability of other 1A

faculties

## REEIF Other Information R E R SRR E
B E=EA Class Method 1 xR AR B ol o &)

F—"7—K Key Words
X-ray, vacuum ultraviolet light, inner shell excitation, Auger process, X-ray spectroscopy

232D H4Z Course Objectives

This course introduces the basics of high—energy spectroscopy, the interaction of atoms or molecules with X-rays, characteristic
electronic state changes, photoelectron emission, X-ray fluorescence, and Auger electron emission to students taking this
course. The utilization of the X-ray spectroscopy for the analysis of elemental composition and chemical bonds are important
and basic subjects in this course. Furthermore, the chemistry in the vacuum ultraviolet light region, where strong interaction
with electrons is expected, including its application to attosecond spectroscopy will be discussed.

F;Z B & Course Goals
The goals of this course are to be able to explain the principles and applications of surface analysis methods and element/bond
analysis methods using X-rays, as well as the unique electronic states of molecules exposed to vacuum ultraviolet light.

{2 %51 Course Schedule

Intensive course

1. Utilization of light in the X-ray region

. Photoelectron emission

. Auger process/ X-ray fluorescence

. X-ray absorption spectroscopy

. Utilization of light in the vacuum ultraviolet region
6. Superexcited states and Rydberg states

Ol > W DN

EFET (FE-HE)EDNBENE Homework

Reviewing what was learned on the day.

AAESTM D E# L% Grading System

Students will be assessed by learning attitude in the lecture (40%) and reports (60%).

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

XI5 E X Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory
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F1 B4 Course Title BRI Bl S4B 325V [Special Lecture in Environmental Materials Science V]

HEEREE Subtitle B BE ~ O Al B RE & A Rl dS KON i o 8% ] 5 o & % [Inorginic materials -
photocatalytic function and the basics of synthesis and geometry of crystal —]

EEHA Instructor E¥a NAF N ESA [BIJU VASUDEVAN PILLAI] (5 1 BHEAFZE0T)

M E Other Instructors | FURUBE Akihiro[FURUBE Akihiro](fi & K %)

FLB7ERI Course Type BREFRFHERMELE

BASEEERE Year 2024 K& &S Course Number 045147

HAR Semester B E S B 578 Number of Credits 1

B EMHAE Type of Class s IR Year of Eligible Student 1~2

X &P R -5 Eligible Department/Class

F>/8J> %' 3—F Numbering Code ENV_EMS 6400

K5I —K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

G BREF B R E R R

LR JLa—FK:-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 4

IND¥EO—R £ Small Category Code, Title 0

B E0—F-EEE Language Code, Language 0 Classes are in Japanese.
Type

thFEEIEED TR Availability of other 1Al

faculties

## REEI Other Information RS E R IR R E
BEEMA Class Method 1 iz ERE B Cel o 20)

F—"J—K Key Words
Electron transfer, nanomaterials, solar energy conversion

23 B4E Course Objectives

The course will cover the physical chemistry of light energy conversion processes using nanostructures, specifically
semiconductors, presented in a lecture format. The fundamentals and applications of electronic structure, charge separation,
and interfacial electron transfer in semiconductor nanoparticles used in photocatalysts will be explained. Additionally, the
principles and applications of photovoltaic elements employed in solar cells will also be discussed. Furthermore, the course will
delve into the principles of ultrafast laser spectroscopy for investigating these photochemical phenomena, showcasing recent
examples of research in reaction dynamics.

F;Z B & Course Goals

+ To be able to logically describe the interaction between light and matter (molecules and solids).

+ To be able to explain the behavior of molecules and solids in the electron excited state, including reaction examples.

» To be able to explain the basic concept of solar energy conversion in the field of photochemistry from the viewpoint of energy
level and reaction dynamics.

+ To be able to explain the principle of spectroscopy using a pulsed laser as one of the photochemical experimental methods.

{2 %51 Course Schedule

Studying the principles and applications of photovoltaic elements used in solar cells (5 hours).

Learning the fundamentals and applications of the electronic structure, charge separation, and interfacial electron transfer in
semiconductor nanoparticles used in photocatalysts (5 hours).

Deepening insights into the principles of laser spectroscopy for investigating these photochemical phenomena and recent
examples of research (5 hours).

#REFE (PE-EB)FDODABRLSE Homework

Please study on your own what you think is related to solid—state photochemistry.

AAESTM D E# L% Grading System

Grades will be based on the report assignments presented at the end of the lecture.

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

X I5E ¥ Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory
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FLB 4 Course Title BREMEF9238 1 [Laboratory Work in Environmental Materials Science 1]

HEREB Subtitle 0

BB Instructor BLY & [Chief of the Division] R BeBrBEFF e

HHLUE B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 K& &S Course Number 045133
HAR Semester HF B 518 Number of Credits 4
ZEREE Type of Class e XHERE R Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_EMS 6502

K5I —K -8 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

FREAER

BRTLF b CREDE R K

LARJLa—R-UAJL Level Code, Level

6 Specialized Subjects (advanced) in graduate level (Master’s Course and
Professional Course)

th4#3—K+ 4 Middle Category Code, Title

5

INS¥E3—K -4 Small Category Code, Title

0

EE3—K+E & Language Code, Language
Type

2 Classes are in Japanese and English (bilingual, or language is decided
once the student composition has been finalized).

PR BEEDRIE Availability of other

faculties

1Al

## R ZEIH Other Information

BRI A RSB R H

BEEMRAX Class Method

1 %F i 52 64 H O i oo 7))

F—"J—K Key Words
g ER T

Instrumental analysis

2% BH4Z GCourse Objectives
RSB RIS BE T ANt kA E ST 5,

Learning research methodology and technics in environmental materials science.

H|5Z B4E Course Goals
RIEWE R FIZB T A58 F kA 81555,

Learning research methodology and technics in environmental materials science.

225 Course Schedule
BB AMEHIEOFERIEEEZIT,

Practicing research methodology and technics.

#REFE (PE-EB)FDODABRLSE Homework

AAESTM D E# L% Grading System

FEA~OSINIEE(B0%), fFEEIOL AR —ME0WIZL> TR 5,
Assessed by attitude of participation(50%), and reports (50%)

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

XI5 E X Reading List

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
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FlE4 Course Title

BREEME Bl 59238 I [Laboratory Work in Environmental Materials Science 11]

S ERER Subtitle [

EEZE Instructor

B I [Chief of the Division] RF BB Bl 750

B # B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 K& &S Course Number 045134
HAR Semester HF B 518 Number of Credits 4
ZEREE Type of Class e XHERE R Year of Eligible Student 2~2

W &REF - U5 Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_EMS 6502

K5I —K -8 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

FREAER

BRTLF b CREDE R K

LARJLa—R-UAJL Level Code, Level

6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title

5

INS¥E3—K -4 Small Category Code, Title

0

EE3—K+E & Language Code, Language
Type

2 Classes are in Japanese and English (bilingual, or language is decided

once the student composition has been finalized).

PR BEEDRIE Availability of other

1Al

faculties

## R ZEIH Other Information BRI E R B R R B

BEERAX Class Method 1 %F 3R B Gl i o 40

F—"J—K Key Words
T T =gy
Presentation

2% BH4Z GCourse Objectives
RSB RIS BE T ANt kA E ST 5,

Learning research methodology and technics in environmental materials science.

H|5Z B4E Course Goals
RIEWME R FIZB T A58 H kA8 1555,

Learning research methodology and technics in environmental materials science.

225 Course Schedule
KB AME HIEOFERIEEEIT,

Practicing research methodology and technics.

#REFE (PE-EB)FDODABRLSE Homework

BT D EAE L% Grading System
R A~DOBINBEFE(50%), FEIDLR—RGE0WNIE>TEET 5,
Assessed by attitude of participation(50%), and reports (50%)

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

X I5E ¥ Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory
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RIERFBRIEE B

Graduate School of Environmental Science
(Common Sub jects)




FlE4 Course Title

BB i

[Introduction to Environmental Science]

S ERER Subtitle (B AFERO [

EEZE Instructor

(dr BER [YAMANAKA Yasuhiro] (R=52RE HIER B B2 AL 2 520G

B # B Other Instructors

SENZAKI Masayuki[SENZAKI Masayukil( #t Bk Bt 5% Bl %% BF ¢ [% ), HIROKAWA
Jun[HIROKAWA Jun](HERBREZRL A FE8%), DEMURA Sayo[DEMURA Sayo ([R5 K-
SLADRS IER S IE AN

FLB7EAI Course Type BRESREBE R MR E

BASBLERE Year 2024 Ef[E1EIZES Course Number 045159
HA Semester 1578 B 18 Number of Credits 2
ZERWEE Type of Class Hisis WX Year of Eligible Student 1~2

W &RFEF - 25X Eligible Department/Class

F2/31)>%4'3—F Numbering Code ENV 5200
K53 —K -8 Major Category Code, Title ENV Environmental Science
A 5] ERER TP

LARJLa—R-UAJL Level Code, Level

5 Specialized Subjects (basics) in graduate level (Master’s Course and
Professional Course), Inter—-Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title

2

INA¥E3—K -4 Small Category Code, Title

0

EE3—K+E & Language Code, Language
Type

0 Classes are in Japanese.

PR BEEDRIE Availability of other

faculties

1

## R ZEI8 Other Information

BREEAH BB R B

BEEMRA X Class Method

1% T SER H (O i D 20)

F—"J—K Key Words

2% BH4Z GCourse Objectives

Zl|5Z B 4Z Course Goals

225 Course Schedule

#REFE (PE-EB)FDABRLSE Homework

ST BE#LH % Grading System

fhEEH BB DS Other Faculty Requirements

TXAbZF)E Textbooks

XI5 E X Reading List

S HER—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information

For foreign students speaking English, our graduate school provides English version of our lecture “Introduction to Environment
Science” at the same days. Please make your registration to English version.

In case of taking this class, the students who belong to Graduate School of Environmental Science are asked to register this
class as the class of Graduate School of Environmental Science, instead of “Introduction to Environmental Science(in Japanese)”

in Inter Graduate School Classes.
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F EH 4 Course Title BRI R Introduction to Environmental Sciencel]

S ERER Subtitle (RFER) O

EE# B Instructor % Th— [WATANABE Teiji] R BeHhBERBR B2 R A HF 520

B4, E Other Instructors | TSUYUZAKI Shiro[TSUYUZAKI Shiro]( #1 Bk B8 2 Bl F #F 22 %), SATO Tomonori[SATO
Tomonori)(HIEREREE R} F 4 528%), AIBA Shinichiro[AIBA Shinichiro] (MUEREREE B 22217,
KAWAGUCHI Toshikazu[KAWAGUCHI Toshikazu] (i ERBR B2 R} AT 2R

FLB7EAI Course Type BRESREBE R MR E

BASBLERE Year 2024 Ef[E1EIZES Course Number 045160

HA Semester 1578 B 18 Number of Credits 2

ZERWEE Type of Class Hisis SRR Year of Eligible Student 1~2

&P F} /52X Eligible Department/Class

F2/31)>%4'3—F Numbering Code ENV 5201

KH¥EI—F - & Major Category Code, Title ENV Environmental Science

A 5] ERER TP

LA JLa—K-LARJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—-Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title 2

INA¥E3—K -4 Small Category Code, Title 0

= 5883—F S5 Language Code, Language 1 Classes are in English.
Type

thFEBBIEEDRE Availability of other 1 A]

faculties

## REEIF Other Information BRELE PR B
BE=EA Class Method I PR B Gl o &)

F—"J—K Key Words
Environmental Science, Biodiversity, Ecosystem Conservation and Restoration, Environmental Engineering, Land Science,
Weather and Climate, Sustainable Society, Society and Environmental Science

2% BH4Z Course Objectives

Students will be exposed to and understand domestic and international research on environmental studies. In addition, students
will make presentations on environmental issues in their own countries and deepen their understanding through discussions (all
conducted in English).

Zl|5Z B 4Z Course Goals
To be able to understand the environmental issues of several countries.
To be able to understand the latest research on environmental issues in Japan.

$23E1H Course Schedule

Through lectures on biodiversity, ecosystem conservation and restoration, environmental engineering for a low—carbon society,
land science for building a sustainable society, and the effects of weather and climate on human ecosystems, students will learn
about the fundamentals of environmental science. In addition, students will discuss environmental issues in their own countries
in groups and present their findings.

EFEFEE (FE-BEE)FDOANAELSE Homework

Need to gather information for group discussion and discuss the information gathered among the group members.

AAESTM D E# L% Grading System

Short reports during the lectures (50%) and contribution to group work and presentation (50%).

fh = EH BB DS Other Faculty Requirements

TX R -#FEE Textbooks

XI5 E X Reading List

S HER—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
Please send an e-mail to twata@ees.hokudai.ac.jp before the course starts (this is mandatory).
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F EH 4 Course Title BRI 78 et 3s [ Fundamental Course in Environmental Science Research]

S ERER Subtitle [

E{EHE Instructor B FESC [OKINO Tatsufumi] (RZEFeHhERBR B2 R FHF 52T

H:4# 8 Other Instructors | EBUCHI Naoto[EBUCHI Naotol( {& 7 £} 2% BF 22 AF ), YOSHIDA Kiyohito[YOSHIDA
Kiyohito(HIERER LR~ 50 FE)

FLB7ERI Course Type BREFRFHERMELE
BASEEERE Year 2024 s E1FE-S Course Number 045161
HAR Semester 25 W (Fk# — | BB Number of Credits 1
L)
FREMEE Type of Class Hisis WRER Year of Eligible Student ~
&P F} /52X Eligible Department/Class
F2/31)>%4'3—F Numbering Code ENV 5101
KH¥EI—F - & Major Category Code, Title ENV Environmental Science
A 5] ERER TP
LA JLa—K-LARJL Level Code, Level 5 Specialized Subjects (basics) in graduate level (Master’s Course and

Professional Course), Inter—-Graduate School Classes

th4#3—K+ 4 Middle Category Code, Title 1

INA¥E3—K -4 Small Category Code, Title 0

= 5883—F S5 Language Code, Language 1 Classes are in English.
Type

thFEBBIEEDRE Availability of other 2 R#]

faculties

## REEIF Other Information BRELE PR B
BE=EA Class Method I PR B Gl o &)

F—"J—K Key Words
WEMEL Wit TLBrT—var THTIvIARL
Research ethics, statistics, presentation, academic skills

2% BH4Z Course Objectives

WFFRIEEN 21TV WFFERR R A 58 2% D7 DI L 7R Bt n070 8 2 7oz MBI &0 CTEAT5,

Students are expected to acquire basic skills, ways of thinking for conducting research including ethical issues and presentation
skills.

F:ZE B 48 Course Goals

WFEDT —~ & EL MFRFIHZ I THIENTED,

W B a2 KD REZ AR L PR 21T L CHEE TR OR IS E BT 5203 TED,
ELRBRICRIT DI FEE A QBHEATAR THEE T HILNTED,

W BN RIS R AT R A R T 2L TED,
KFFECOVY—F U — 75 BFEL | AFFEEHEIZ T2 THIENTED,

AR DB FRIGEEL Bim CED, MPEREL L THU U TV T D EEMNTED
HIEBOAESCT v — MRl DI SHEEITOIZENTED,

FUFHIEAT O BRI LOWLEEMEZ T C& | ORI ME A T & e TE 5,

To be able to make a reserach plan.

To be able to solve ethical dilemmas.

To be able to make oral and poster presentation of research plan for master’s thesis.

To be able to understand research work in graduate schools and design

a research plan.

To be able to discuss scientific topics based on evidences and respect

for originality as research ethics.

To be able to conduct social survey such as interview and questionnaire

To be able to understand statistical analysis principle and conduct analysis using basic statistic.

2 %5HE Course Schedule

T4 B 2— A0 2 BV a— VA EIRL Tk T 5,

1. RO R, KFEFETOVY—FT—7  WFRFIEOFF:, 5O, RERUZEES<GER, AV FI T OME
2. THTIVIAR )V, ATARREIT K, WAL —3 K715, TR

3. AR, EEGRERRGET D720 O FHEERNGY TV 2T MEROHESLT o —MNE

4. R TR DT — XM 7 — X2 OEAS, T, "L, FEHAEAT

Students choose two modules from the four modules below.

1. Fundamentals of research; research work in graduate schools, design
of research plan, structure of papers, evidence—based discussions,
respect for originality
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2. Academic skills; Slide presentation, Poster presentation, Literature search

3. Social survey: methods of interview and questionnaire with sampling

from population to confirm research hypothesis

4. Getting started with R: Getting data into R, Data manipulating, Graphical presentation of data, Statistical analysis

EFEFEE (FE-BEE)FDOANAELSE Homework
FNENOEEITB N, ENTENS,

Homeworkas are given by instructers.

ST BE#ELH % Grading System
BRI DS NNREEE(50%) 5 L O R(GOWIZE > TRt 32,

Achievement is evaluated on the basis of participation (50%) and presentations (50%) in the class.

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

FAEIEEEE Reading List

Getting Started With R: An Introduction for Biologists: Oxford Univ Pr
R 213U I EMEBNEDTH D RStudio AFT: 2 441

EFRIEIR THRD DT —Z N | DFY 22— )L DT DR E T,
The text book above is for the module “Getting started with R”.

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
BRI E EN AN EELET,

The contents of this course overlap with those of Methods of Environmental Science Development.

W EIBIETHZLITTEEEA,

You can earn credit from only one of this course and Methods of Environmental Science Development.
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F1 B4 Course Title E R B2 523 1 [Laboratory and Field Work in International Environmental Science 1]
HERER Subtitle 0

EEHE Instructor e 425 [All Staffs of the Graduate School] (KRB 52 AL 0%)

HHLUE B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 s E1FE-S Course Number 045155

HAR Semester TR E B 18 Number of Credits 1

FREMEE Type of Class e WRER Year of Eligible Student ~

&R FF} /52X Eligible Department/Class

F>/31) >4 3—F Numbering Code ENV 6501

KH¥EI—F - & Major Category Code, Title ENV Environmental Science

A 5] BRERH TP

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 5

INS¥E3—K -4 Small Category Code, Title 0

‘EEE0—K - E & Language Code, Language 1 Classes are in English.
Type

tFEEHEBEDTAE Availability of other 1 7]

faculties

## REEIF Other Information SRR PR B B
BEEMRAX Class Method 1 kb ERE B O o )

F—"J—K Key Words
Environmental Analyses, Field Surveys, Instrumental Analyses

23D H1Z Course Objectives

To learn research methodology and techniques in environmental science

H|5Z B4E Course Goals

To master fundamental and pioneering technology required in environmental science

B%E1E Course Schedule
To be announced

We have not decided wheter or not to open the class this year.

#REFE (PE-EB)FDODABRLSE Homework

Report submission or presentation is required.

AAESTM D E# L% Grading System

Assessed by attendance, report, or presentation.

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{#& Additional Information
This class is mainly for short-term (within 1 year) visiting students. However, regular students of our graduate school can
register. If similar contents are provided in the other subject, regular students can register only one of the subjects.

ZORFETMN P DO TVELNOE IR FAEMITICEESNET, LOALRAL AFBEOIERALZ R TEET, TDOBE
13, A —HDWIFHHPONAMULO FZE R H TESN S HEERL T TEEEADO T, HYUHBITHERL TUZSL,
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F1 B4 Course Title [E R B Bl 5£3 11 [Laboratory and Field Work in International Environmental Science II]
HERER Subtitle 0

EEHE Instructor e 425 [All Staffs of the Graduate School] (KRB 52 AL 0%)

HHLUE B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 s E1FE-S Course Number 045156

HAR Semester TR E B 18 Number of Credits 1

FREMEE Type of Class e WRER Year of Eligible Student ~

&R FF} /52X Eligible Department/Class

F>/31) >4 3—F Numbering Code ENV 6501

KH¥EI—F - & Major Category Code, Title ENV Environmental Science

A 5] BRERH TP

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 5

INS¥E3—K -4 Small Category Code, Title 0

‘EEE0—K - E & Language Code, Language 1 Classes are in English.
Type

tFEEHEBEDTAE Availability of other 1 7]

faculties

## REEIF Other Information SRR PR B B
BEEMRAX Class Method 1 kb ERE B O o )

F—"J—K Key Words
Environmental Analyses, Field Surveys, Instrumental Analyses

23D H1Z Course Objectives

To learn research methodology and techniques in environmental science

H|5Z B4E Course Goals

To master fundamental and pioneering technology required in environmental science

B%E1E Course Schedule
To be announced

We have not decided wheter or not to open the class this year.

#REFE (PE-EB)FDODABRLSE Homework

Report submission or presentation is required.

AAESTM D E# L% Grading System

Assessed by attendance, report, or presentation.

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{#& Additional Information
This class is mainly for short-term (within 1 year) visiting students. However, regular students of our graduate school can
register. If similar contents are provided in the other subject, regular students can register only one of the subjects.

ZORFETMN P DO TVELNOE IR FAEMITICEESNET, LOALRAL AFBEOIERALZ R TEET, TDOBE
13, A —HDWIFHHPONAMULO FZE R H TESN S HEERL T TEEEADO T, HYUHBITHERL TUZSL,
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F1 B4 Course Title E R BB BL2AF 22 1 [Study on International Environmental Science 1]
HERER Subtitle 0

EEHE Instructor e 425 [All Staffs of the Graduate School] (KRB 52 AL 0%)
HHLUE B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 s E1FE-S Course Number 045157
HAR Semester TR E B 18 Number of Credits 2
FREMEE Type of Class e WRER Year of Eligible Student ~

&R FF} /52X Eligible Department/Class

F>/31) >4 3—F Numbering Code ENV 6601

KH¥EI—F - & Major Category Code, Title ENV Environmental Science

A 5] BRERH TP

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 6

INS¥E3—K -4 Small Category Code, Title 0

‘EEE0—K - E & Language Code, Language 1 Classes are in English.
Type

tFEEHEBEDTAE Availability of other 1 7]

faculties

## REEIF Other Information SRR PR B B
BEEMRAX Class Method 1 kb ERE B O o )

F—"J—K Key Words

Environmental Science Development : Human and Ecological Systems, Environmental Adaptation Science, Practical Science for
Environment, Global Environmental Management

Earth System Science : Geochemistry, Atomosphere—Ocean and Climate Change, Cryosphere Science

Biosphere Science : Ecosystem Biology, Ecological Genetics, Molecular Biology, Plant Ecology, Animal Ecology, Marine
Biogeochemistry and Physics, Aquatic Biology, Forest Conservation, Agro—Ecosystem Science

Environmental Materials Science : Biomaterials Chemistry, Environmental Nano—Materials, Molecular Photonics and Electronics
Science, Environmental Catalytic Chemistry

23 B4E Course Objectives

BRI E L 1 BUNOEIE FAERI R, BREERH O MRS R B AI 2L BiEE 75, (B
B

S DR AP FE A ELSZE THREZIRT, KRS B a— 2 B COMFZERHBOIER L OZDFITATELZL, (K
FREIEARA)

Students, who are in short—term studying abroad within one year designated by the Graduate School of Environmental Science,
are expected to learn basic study technique of the environmental sciences. (Short—term Students)

Students are expected to deepen the knowledge, to foster the ability to make a review of articles and one’s study plan more
precisely by studying at an overseas graduate school. (Regular Students of our graduate school)

F;Z B & Course Goals

BFHITHBNT, LRV 2 —& B COFFEEH R OVER K OWFEA B - 1§ WRE OIE LIRHT FiEDE 1,

The course will foster the ability to make a review of articles and one’ s study plan and also to collect and analyze materials and
information for the study at the school overseas.

$23E1H Course Schedule

WFSE 6 RERT X 10 [ FEEHE LR L QRE LR ER AT A AT — <o 7o SCHRL B oo— Il 0O 3R & K O
FEM Bl 15 HE OWLE LT FIEO B I 74)

BFSE 6 I X 10 Bl (B %) ARFFREHE NN U BRE R AT 287 — < ITIR o 7o UL B 2 — EF T O 3R
T OFERA Bk 1 H S DUNEE L AT FUE DB, (RFFEERA)

Schedule

Study (6 hours) X 10 times: students will make a study plan based on the review of articles related to a study subject on
environmental sciences which was decided after consultation with supervisor and also to collect and analyze materials and
information for the study. (Short-term Students)

Study (6 hours) X 10 times(guideline): students will make a study plan based on the review of articles related to a study subject
on environmental sciences proposed by supervisor of our graduate school and also to collect and analyze materials and
information for the study. (Regular Students of our graduate school)

£FEPE (FH - EE)SFDORELS E Homework
FREH B LR T E LT — < I CBEE 5 R A L B 2 —L 2000 FRREDLR—MAERL, BFZEEEZ 2000
BEICELDD, SHICT VBT —varaild, EHREE)
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+ 1) BT OWFFEHERBIR I DO 5 A & W SEFE THRAEHE 1T, (12510 HRIC1ED),, 2) IeE# T E45EIc Lo
R—hOHrE (FlRA4: 5K B OWGEIC DT LB T —rar (Bl&1555 /) . (KFBEIER )

Each student will be requested to make reports (2000 words) on a review of articles concerning study subject which is decided
after consultation with supervisor, and also on a study plan. Presentations are also requested. (Short-term Students)

1) Each student will be requested to report on the research progress at school regulary to supervisor in English. (every week
or once in 10 days) 2) Each student will be requested to write a report(at least A4: 5pages) and make a presentation(at least
15 minutes) both in English after returning from overseas. (Regular Students of our graduate school)

ST BE#LH % Grading System

UK, T BT —var EHE TR T 5, (B A)

‘UAR—h, BEERICELD T VBT —al, WSO KZFFETOMIERIL (2 ABEDBRIEF ) TR 25, (RFFEEH#
%)

Evaluation

Grades will be given based on comprehensive assessment of class attendance, presentations, and reports. (Short—term Students)
Grades will be given based on comprehensive assessment of research progress at graduate school overseas(confirming the
progress situation from supervisor in charge), English presentations, and reports. (Regular Students of our graduate school)

fh 2 EBIED S Other Faculty Requirements

TXAbZF)E Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{% Additional Information
REBEEBEOLE | FEANEIME LR SUH Y 325 O O%E121F, ZOHEMOFREILTERN,
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F1 B4 Course Title [E R 8RB BL2AF 22 11 [Study on International Environmental Science 11]
HERER Subtitle 0

EEHE Instructor e 425 [All Staffs of the Graduate School] (KRB 52 AL 0%)
HHLUE B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 s E1FE-S Course Number 045158
HAR Semester TR E B 18 Number of Credits 2
FREMEE Type of Class e WRER Year of Eligible Student ~

&R FF} /52X Eligible Department/Class

F>/31) >4 3—F Numbering Code ENV 6601

KH¥EI—F - & Major Category Code, Title ENV Environmental Science

A 5] BRERH TP

LA JLa—K-LARJL Level Code, Level 6 Specialized Subjects (advanced) in graduate level (Master’s Course and

Professional Course)

th4#3—K+ 4 Middle Category Code, Title 6

INS¥E3—K -4 Small Category Code, Title 0

‘EEE0—K - E & Language Code, Language 1 Classes are in English.
Type

tFEEHEBEDTAE Availability of other 1 7]

faculties

## REEIF Other Information SRR PR B B
BEEMRAX Class Method 1 kb ERE B O o )

F—"J—K Key Words

Environmental Science Development : Human and Ecological Systems, Environmental Adaptation Science, Practical Science for
Environment, Global Environmental Management

Earth System Science : Geochemistry, Atomosphere—Ocean and Climate Change, Cryosphere Science

Biosphere Science : Ecosystem Biology, Ecological Genetics, Molecular Biology, Plant Ecology, Animal Ecology, Marine
Biogeochemistry and Physics, Aquatic Biology, Forest Conservation, Agro—Ecosystem Science

Environmental Materials Science : Biomaterials Chemistry, Environmental Nano—Materials, Molecular Photonics and Electronics
Science, Environmental Catalytic Chemistry

23D H1ZE Course Objectives

BRI RS E LT L AN ORI B PRI RIS, BREER P O MR e FIE A B A5 ea HIEL 772 (Y
o

FA) .

AN DO KPR AL ETHRA NS, BONI e RICESER RO R T IEEBET D, (KB ER
)

Students, who are in short—term studying abroad within one year designated by the Graduate School of Environmental Science,
are expected to learn basic study technique of the environmental sciences. (Short—term Students)

Students are expected to deepen the knowledge and foster the ability to make a presentation of the results more effectively by
studying at an overseas graduate school. (Regular Students of our graduate school)

H|5Z B4E Course Goals
BEoETo, WRREFEOES
The course will foster the ability to make a presentation of the results at the school overseas.

{2 %51 Course Schedule

BFSE 6 e X 10 [B] BFSEETHENC IR - TRFZEL . 5D 7o i RICIERSEBEA M AR KR 5 G F4),

WS 6 WM X 10 B (B %) ARFPHagB B3 Rm U BB R A T 2898 7 — < 1 Zih o TR RIS -3 & B L2
A ABFRERT D, (RFBRIESE),

Schedule

Study (6 hours) X 10 times: students will be trained concerning presentation of the study after discussion about the results
obtained through study plan. (Short—term Students)

Study (6 hours) X 10 times(guideline): students will be trained concerning presentation of the study after discussion about the
results related to a study subject on environmental sciences proposed by supervisor of our graduate school. (Regular Students
of our graduate school)

£mEE (FPE-EHE)EDNELS E Homework

RRHADAGARN TN T D, SHITT VBT — a2, EHE%E)

- 1) BiHL COFFEES IR O S & E IR G CHAE BRI, (LEMD10 HEIZ1ED), 2) nE# TR LD
R—hDOWE FRIRAL: 580 L OFEFEICE A LYo T — g (RIK15W) . (REEBEIERA)

Each student will be requested to make slides for the presentation of the results. Presentations are also requested. (Short-term
Students)

1) Each student will be requested to report on the research progress at school regulary to supervisor in English. (every week
or once in 10 days) 2) Each student will be requested to write a report(at least A4: bpages) and make a presentation(at least
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15 minutes) both in English after returning from overseas. (Regular Students of our graduate school)

ST BE#LH % Grading System

TRIEHF (LT —rar) TRl A, EIEFEA)

LR, WERIZLDT VBT —vay, SO K FBETOMFRIRIL (B2 A B BIRMAR) TRHME T 5, (RFPEER
4)

Evaluation

Grades will be given based on assessment of the presentation of the results. (Short—term Students)

Grades will be given based on comprehensive assessment of research progress at graduate school overseas(confirming the
progress situation from supervisor in charge), English presentations, and reports. (Regular Students of our graduate school)

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

{% Additional Information
AREEBEIERAEOLE | FFENEIME LR SUTHA YL 72500 E121E, ZOHEMOFREILTERD,
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FLB 4 Course Title E BB B 24 B SE 1 [Advanced Study on International Environmental Science 1]
HERER Subtitle 0

ETHE Instructor 2t a5 [All Staffs of the Graduate School] (KRB BR R F205¢)

Y B Other Instructors

FLB7ERI Course Type BREEHEFHE R ELE

BASEEERE Year 2024 s E1FE-S Course Number 055009

HAR Semester HEREH B Number of Credits 2

BEMRE Type of Class e HHRER Year of Eligible Student ~

¥ &R US5X Eligible Department/Class

F>/31) >4 3—F Numbering Code ENV 7801

K53 —K -8 Major Category Code, Title ENV Environmental Science

G BRELREBT

LR JLa—F:-LARJL Level Code, Level 7 Specialized Subjects (advanced) in graduate level (Doctoral Course)

th43¥F3—K - 48 Middle Category Code, Title 8

IND¥EO—K £ Small Category Code, Title 0

= 5883—F S5 Language Code, Language 1 Classes are in English.
Type

P EREIEZEDTE Availability of other 1]

faculties

## REEIF Other Information BRELE PR B

B ER A Class Method 1w 3ER B G o 4)

F—"J—K Key Words

Environmental Science Development : Human and Ecological Systems, Environmental Adaptation Science, Practical Science for
Environment, Global Environmental Management

Earth System Science : Geochemistry, Atomosphere—Ocean and Climate Change, Cryosphere Science

Biosphere Science : Ecosystem Biology, Ecological Genetics, Molecular Biology, Plant Ecology, Animal Ecology, Marine
Biogeochemistry and Physics, Aquatic Biology, Forest Conservation, Agro—Ecosystem Science

Environmental Materials Science : Biomaterials Chemistry, Environmental Nano—Materials, Molecular Photonics and Electronics
Science, Environmental Catalytic Chemistry

232D H4Z Course Objectives

SREEBI R EL 1 LN OB P AL RIS, BERFOXmNIT R TFELZ B EGIE52ea BIRET 5, (i
HrA)

EID KB EEAELZE TR REIAT, AR SUERICSNEE, K0S ER SR B2 —% T 58 L I TE A e
T2ZL, (RFFEIESA)

Students, who are in short—term studying abroad within one year designated by the Graduate School of Environmental Science,
are expected to learn advanced study technique of the environmental sciences. (Short-term Students)

Students are expected to deepen the knowledge and foster higher ability to review articles that is essential to write a doctoral
thesis and learn som analytical methods by studying at an overseas graduate school. (Regular Students of our graduate school)

Fl|3%= H4Z Course Goals

RIS T, MRS ERRIC L EE e, T @ ER SR B 2 — N T | R FIEE R T 528,

The course will foster higher ability to review articles that is essential to write a doctoral thesis at the school overseas and to
learn some essential analytical methods.

{2 %51 Course Schedule

BT 6 WE[IX 10 [B] FEEZEE LKL CRIE LI RER IS T 00T — < IR o To UL B 2 — EFF B DR E | AT
FEOES (EHE T4,

WFSE 6 IR X 10 [|1 (B %) ARPERIEEHE MR U BRER AT T — TR o7 L E 2 —, (RFFEIE#
4)

Schedule

Study (6 hours) X 10 times: students will make a study plan based on the review of articles related to a study subject on
environmental sciences which was decided after consultation with supervisor and learn some essential analytical methods.
(Short—term Students)

Study (6 hours) X 10 times(guideline): students will review articles related to a study subject on environmental sciences
proposed by supervisor of our graduate school. (Regular Students of our graduate school)

£mEE (FPE-EHE)EDNELS E Homework

FREH B LR CRE LT —~ICB#E T2 kAL Ea—L, LR —F T2, SO LB T —araif
¥, GEIIREF4E)

1) BUHI T OWFZEEPR IO R E 2 E BRI EE THREHER T, (LEM2510 AFIZ1ED,

2) IR E R ITRFEIC L DL AR — P OME (IRA4 580 M OEFEIZ LT VBT —var (iK1543 ) . (RFFEERA)
Each student will be requested to submit reports on a review of articles concerning study subject which is decided after
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consultation with supervisor, and also on a study plan. Presentations are also requested. (Short—term Students)

1) Each student will be requested to report on the research progress at school regulary to supervisor in English. (every week
or once in 10 days) 2) Each student will be requested to write a report(at least A4: bpages) and make a presentation(at least
15 minutes) both in English after returning from overseas. (Regular Students of our graduate school)

ST BE#LH % Grading System

Evaluation

Grades will be given based on comprehensive assessment of class attendance, presentations, and reports. (Short-term Students)
Grades will be given based on comprehensive assessment of research progress at graduate school overseas(confirming the
progress situation from supervisor in charge), English presentations, and reports. (Regular Students of our graduate school)

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

{% Additional Information
ARFPEIERAEDE S PN S L5 U Y T 550D EICIE, ZOBAOREILTER,
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FLB 4 Course Title E BB B B 245 B %E 1T [Advanced Study on International Environmental Science 11]
EERER Subtitle 0

EEHE Instructor e 425 [All Staffs of the Graduate School] (KRB 52 AL 0%)
HHLUE B Other Instructors

FLB7EAI Course Type BRESREBE R MR E

BASBLERE Year 2024 Ef[E1EIZES Course Number 055010
HA Semester A E B 18 Number of Credits 2
FREMEE Type of Class e WRER Year of Eligible Student ~

W &RFEF - 25X Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV 7801

K4 ¥EI—F -4 Major Category Code, Title ENV Environmental Science

A 5] ERER TP

LAJLa—F:LAJL Level Code, Level 7 Specialized Subjects (advanced) in graduate level (Doctoral Course)
th4#3—K+ 4 Middle Category Code, Title 8

INS¥E3—K -4 Small Category Code, Title 0

B E0—F-EEE Language Code, Language 1 Classes are in English.

Type

thFEEIEED TR Availability of other 1 7]

faculties

## BRZEIF Other Information BRIERH AR E

REZEMHA I Class Method 1 kbR B O o A2

F—"J—K Key Words

Environmental Science Development : Human and Ecological Systems, Environmental Adaptation Science, Practical Science for
Environment, Global Environmental Management

Earth System Science : Geochemistry, Atomosphere—Ocean and Climate Change, Cryosphere Science

Biosphere Science : Ecosystem Biology, Ecological Genetics, Molecular Biology, Plant Ecology, Animal Ecology, Marine
Biogeochemistry and Physics, Aquatic Biology, Forest Conservation, Agro—Ecosystem Science

Environmental Materials Science : Biomaterials Chemistry, Environmental Nano—Materials, Molecular Photonics and Electronics
Science, Environmental Catalytic Chemistry

23 B4E Course Objectives

BRI E L 1 BUNOEIE FAERI R, BRI OIS Rk A B AI 2L BiEE 75, (B
B4

WA DR FFEFEL B ETHRE ST, RSNIFET —< (LB RRRRL ~ W) IR - 7o 3B - G R EE DIEETT
9o (RFPEIERAE)

Students, who are in short—term studying abroad within one year designated by the Graduate School of Environmental Science,
are expected to learn advanced study technique of the environmental sciences. (Short-term Students)

Students are expected to deepen the knowledge and foster the ability to collect samples and information related to a proposed
study subject(doctoral course level) by studying at an overseas graduate school. (Regular Students of our graduate school)

F;Z B & Course Goals

BEEOHE OB K ORI AR T2 T, SERINET —~ (LB EERERL ~OL) [Zin o 73k - 1 %
DIEETT,

The course will foster the ability to collect samples and information related to a proposed study subject(doctoral course level)
by using research facilities and receiving guidance from supervisor at the school overseas.

$23E1H Course Schedule

BFSE 6 WREMH] X 10 [B] AFJEFH TR - TRl - tE B DINSE L T 2175, (R 74)

BFSE 6 IR X 10 BI(HZ) AFEFHREHE P RURER FIZE T 28T — < i o 7ol - G SR E DI L T
2179, (RFFEIERAE)

Schedule

Study (6 hours) X 10 times: students will be trained concerning collecting and analyzing samples and information through study
plan. (Short—term Students)

Study (6 hours) X 10 times(guideline): students will be trained concerning collecting and analyzing samples and information
related to a study subject on environmental sciences proposed by supervisor of our graduate school. (Regular Students of our
graduate school)

£fFPE (FH - E#E)FORELSE Homework

T —HEHEHL, LN — N (BARAL 5B RER T D, SHICT VBT —var a4, (R YA)

+ 1) BT TOWFZEREPRIR I D5 & & BT SEE THRE AR, (L2510 ARIIC1E),

2) IR E R ITRFEIC L DL AR — P OME (IRA4 580 M OEFEIZ LT VBT —var (iK1543 ) . (RFFEERA)
Each student will be requested to do data processing and make a report(at least A4: 5 pages). Presentations are also requested.
(Short—term Students)

1) Each student will be requested to report on the research progress at school regulary to supervisor in English. (every week
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or once in 10 days) 2) Each student will be requested to write a report(at least A4: 5pages) and make a presentation(at least
15 minutes) both in English after returning from overseas. (Regular Students of our graduate school)

RS BE#LH % Grading System

UK, T BT = ar EHE TR T 5, (B A

‘UAR—h, FEERICED T VBT —al, WSO KZFFE TOMIERI (2 ABEDBRINEF ) TR 25, (RFFEEH#
)

Evaluation

Grades will be given based on comprehensive assessment of class attendance, presentations, and reports. (Short-term Students)
Grades will be given based on comprehensive assessment of research progress at graduate school overseas(confirming the
progress situation from supervisor in charge), English presentations, and reports. (Regular Students of our graduate school)

fh 2 EBIED S Other Faculty Requirements

TXAbZFE Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{% Additional Information
REBEIEBEDOL A | RN EDE T3 SUIH Y 325 O OEE121E, ZOHEMOFREILTERN,
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F1 B4 Course Title E B Er B B 24 B AFFE T [Advanced Study on International Environmental Science 111]
HERER Subtitle 0

ETHE Instructor 2t a5 [All Staffs of the Graduate School] (KRB BR R F205¢)

Y B Other Instructors

FLB7ERI Course Type BREEHEFHE R ELE

BASEEERE Year 2024 s E1FE-S Course Number 055011

HAR Semester HEREH B Number of Credits 2

BEMRE Type of Class e HHRER Year of Eligible Student ~

¥ &R US5X Eligible Department/Class

F>/31) >4 3—F Numbering Code ENV 7801

K53 —K -8 Major Category Code, Title ENV Environmental Science

G BRELREBT

LR JLa—F:-LARJL Level Code, Level 7 Specialized Subjects (advanced) in graduate level (Doctoral Course)

th43¥F3—K - 48 Middle Category Code, Title 8

IND¥EO—K £ Small Category Code, Title 0

= 5883—F S5 Language Code, Language 1 Classes are in English.
Type

P EREIEZEDTE Availability of other 1]

faculties

## REEIF Other Information BRELE PR B

B ER A Class Method 1w 3ER B G o 4)

F—"J—K Key Words

Environmental Science Development : Human and Ecological Systems, Environmental Adaptation Science, Practical Science for
Environment, Global Environmental Management

Earth System Science : Geochemistry, Atomosphere—Ocean and Climate Change, Cryosphere Science

Biosphere Science : Ecosystem Biology, Ecological Genetics, Molecular Biology, Plant Ecology, Animal Ecology, Marine
Biogeochemistry and Physics, Aquatic Biology, Forest Conservation, Agro—Ecosystem Science

Environmental Materials Science : Biomaterials Chemistry, Environmental Nano—Materials, Molecular Photonics and Electronics
Science, Environmental Catalytic Chemistry

2% BH4Z GCourse Objectives

SREEBIFRBEEELS 1 LN OB P RIS, BERFOXmNIT R TFELZ B BGIE2ea BIRET 5, (i
B4

VS DO RFPEEE L L ETHRE RS, 8T R O FEO & kA B I3 eeblc, KON RABRIFERE HIEDOHE
BERET, (RFERRESE)

Students, who are in short—term studying abroad within one year designated by the Graduate School of Environmental Science,
are expected to learn advanced study technique of the environmental sciences. (Short-term Students)

Students are expected to deepen the knowledge and foster the advanced analytical and analysis techniques and the ability to
make a presentation of the results more effectively by studying by studying at an overseas graduate school. (Regular Students
of our graduate school)

Fl|3%= H4Z Course Goals

B OB BORED N T, ST R OEIT FiEZRE L, BN ROTFRICBIT L REICLOM AR EL BT,
The course will foster the ability to review and optimize the analytical and analysis techniques by receiving guidance from
supervisor at the school overseas, and also aims to make a presentation of the results in English at conferences, if possible.

{2 %51 Course Schedule

BF5E 6 IRffH X 10 Bl BFZEETEIZ IR > TRk - R O LT ATV RO NI R AR R T D, FEHREF4E)

BFSE 6 WREMH] X 10 [B] WFSEETH IR - TRl - BB DINE L T 2TV BN IR e £ T 5, EHEFAE)

BFSE 6 il X 10 Bl (H 22) AFFefai8 B B S Hon U BR BRI BT 2987 — < 10in o 7oal Bk - A DUNER L4047,
(REFEBEIEHA)

Schedule

Study (6 hours) X 10 times: students will be trained concerning collecting and analyzing samples and information through study
plan and present the obtained results. (Short—term Students)

Study (6 hours) X 10 times(guideline): students will be trained concerning collecting and analyzing samples and information
related to a study subject on environmental sciences proposed by supervisor of our graduate school and present the obtained
results. (Regular Students of our graduate school)

EWFE (FE-WHEONRESE Homework
PP WL, LA —b (RARAL: 5H) £ IR 5, SHICTLEL 7 — s &, GBS
1) BUHICORFSERE IR0 6 & TN SR CHEMBRIT A7), (LBIIS10 RIS 1ED.
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2B ERITRFE LDV AR — O E (BAKAL : 5H) K ORGEIZID T LB T —var (K150 /) . (RFBEIERAE)
Each student will be requested to do data processing and make a report(at least A4: 5 pages). Presentations are also requested.
(Short—-term Students)

1) Each student will be requested to report on the research progress at school regulary to supervisor in English. (every week
or once in 10 days) 2) Each student will be requested to write a report(at least A4: bpages) and make a presentation(at least
15 minutes) both in English after returning from overseas. (Regular Students of our graduate school)

BT D EAE L% Grading System

‘LAR—b, T T = ar B ECCEAI T D, (IR EA)

LAR—b, WERICED T VBT —ar, WANO KT TONFRRIL (B2 ABE N BIRILEZ ) THALT 5, (RFFEIER
)

Evaluation

Grades will be given based on comprehensive assessment of class attendance, presentations, and reports. (Short-term Students)
Grades will be given based on comprehensive assessment of research progress at graduate school overseas(confirming the
progress situation from supervisor in charge), English presentations, and reports. (Regular Students of our graduate school)

P ERRBRIE D S 4% Other Faculty Requirements

TX A Z T} Textbooks

XI5 E X Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
RFBEERAEDOEE | FFENRE L3R SUHE S 325 O OEE121%, ZOHMOFEEILTER,
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	045001 環境起学論文講読Ⅰ[Seminar in Environmental Science Development I] []
	045031 環境起学特別研究Ⅰ[Research in Environmental Science Development I (for Master's Thesis)] []
	045032 環境科学基礎論[Fundamental Course in Environmental Science] []
	045009 国際環境保全学総論[Introduction to Global Environmental Management] （英語版）[]
	045006 環境汚染比較特論[Advanced Course in Environmental Pollution Comparison] []
	045033 地生態資源学特論[Advanced Course in Geoecological Resources] []
	045010 気候変動影響特論[Advanced Course in Climate Change Impacts] []
	045034 自然環境学総論[Introduction to Natural Environmental Studies] []
	045007 水循環学特論[Advanced Course in Hydrological Cycle] []
	045011 環境情報地理学特論[Advanced Course in Environmental Geoinformatics] []
	045012 水資源学特論[Advanced Course in Water Resources] 山岳地生態資源学[Mountain Geoecological Resources]
	045029 流域環境学特論[Advanced Course in Watershed Environmental Science] []
	045002 環境保全学特論[Advanced Course in Environmental Conservation] []
	045016 寒冷陸圏環境学特論[Advanced Course in Frozen Ground Environments] []
	045040 応用生態学特論[Advanced Course in Applied Ecology] []
	045021 環境解析法演習Ⅰ[Methods of Environmental Analysis I] []
	045022 環境解析法演習Ⅱ[Methods of Environmental Analysis II] []
	045035 山岳環境観測法実習[Field and Laboratory Work in Mountain Environments] []
	045026 統合自然環境調査法実習[Field Work in Integrated Observation] []
	045036 統合環境地理調査法実習[Field and Laboratory Work in Integrated Environmental Geography] []
	045005 環境適応学総論[Introduction to Environmental Adaptation] []
	045014 環境適応学特論[Advanced Course in Environmental Adaptation] （英語版）[]
	045015 環境計量学特論[Advanced Course in Environmental Metrology] []
	045003 統合環境分析法実習[Laboratory Work in Environmental Analysis] []
	045030 環境起学基礎演習[Methods of Environmental Science Development] []
	045004 実践環境科学総論Ⅰ[Introduction to Practical Science for Environment I] []
	045008 実践環境科学総論Ⅱ[Introduction to Practical Science for Environment II] []
	045013 実践環境科学特論[Advanced Course in Practical Science for Environment] []
	045037 実践環境科学演習Ⅰ[Methods of Practical Science for Environment I] []
	045038 実践環境科学演習Ⅱ[Methods of Practical Science for Environment II] []
	045024 実践環境科学実習Ⅰ[Field Work in Practical Science for Environment I] []
	045025 実践環境科学実習Ⅱ[Field Work in Practical Science for Environment II] []
	045027 実践環境科学ｲﾝﾀｰﾝｼｯﾌﾟⅠ[Internship in Practical Science for Environment I] []
	045028 実践環境科学ｲﾝﾀｰﾝｼｯﾌﾟⅡ[Internship in Practical Science for Environment II] []
	045017 国際科学ｺﾐｭﾆｹｰｼｮﾝ法特論[Advanced Course of International Science Communication Methods] []
	045018 環境起学特別講義Ⅰ[Special lecture in Environmental Science Development I] []
	045019 環境起学特別講義Ⅱ[Special lecture in Environmental Science Development II] []
	045023 環境科学英語ﾗｲﾃｨﾝｸﾞ特論[Advanced Course in Academic English Writing for Environmental Sciences] []
	055004 地球圏科学特別研究Ⅱ[Research in Earth System Science II (for Doctoral Dissertation)] []
	045041 地球圏科学論文講読Ⅰ[Seminar in Earth System Science I　] []
	045042 地球圏科学特別研究Ⅰ[Research in Earth System Science I (for Master's Thesis)] []
	045078 古環境学基礎論[Fundamental Course in Paleoenvironmental Science] []
	045067 地球雪氷学基礎論[Fundamental Course in Cold Region Sciences] []
	045068 大気海洋物理学基礎論[Fundamental Course in Atmosphere-Ocean Physics] （日本語版）[]
	045070 大気海洋化学基礎論[Fundamental Course in Marine and Atmospheric Chemistry] 大気海洋化学基礎論 Basic Course in Atmospheric and Marine Chemistry[]
	045074 古気候学特論[Advanced Course in Paleoclimatology] []
	045073 生物地球化学基礎論[Fundamental Course in Biogeochemistry] []
	045077 北極域総論[Introduction to Circumpolar North] []
	045043 化学海洋学特論[Advanced Course in Chemical Oceanography] 化学海洋学特論  Advanced Course in Chemical Oceanography[]
	045064 海洋生物地球化学特論[Advanced Course in Ocean Biogeochemistry] Advanced Course in Ocean Biogeochemistry[]
	045076 生態系環境科学特論[Advanced Course in Ecosystems and Environments] []
	045075 生態系物質循環学特論[Advanced Course in Biogeochemical Cycles in Ecosystems] []
	045044 氷河・氷床学特論[Advanced Course in Glacier/Ice Sheet Science] []
	045045 雪氷水文学特論[Advanced Course in Hydrologic Cycle in Cryosphere] []
	045046 寒冷圏気象・気候学特論[Advanced Course in Meteorology and Climate in Cold Regions] []
	045065 理論雪氷学特論[Advanced Course in Theoretical Glaciology] []
	045047 大気環境科学特論[Advanced Course in Environmental Meteorology] []
	045048 極域海洋学特論[Advanced Course in Polar Oceanography] []
	045049 大気力学特論[Advanced Course in Atmospheric Dynamics] []
	045050 海洋力学特論[Advanced Course in Ocean Dynamics] []
	045051 気候変動特論[Advanced Course in Climate Dynamics] []
	045052 気候ﾓﾃﾞﾘﾝｸﾞ特論[Advanced Course in Climate Modeling] []
	045053 地球流体力学特論[Advanced Course in Geophysical Fluid Dynamics] []
	045055 遠隔情報学特論[Advanced Course in Remote Sensing Applications] []
	045056 地球圏科学特別講義Ⅰ[Special lecture in Earth System Science I] 放射性炭素年代と最終氷期の海洋循環[Radiocarbon dating and glacial ocean circulation]
	045058 地球圏科学特別講義Ⅲ[Special lecture in Earth System Science III] []
	045059 地球圏科学特別講義Ⅳ[Special lecture in Earth System Science IV] []
	045062 地球圏科学演習Ⅰ[Methods of Earth System Science I (Atmosphere-Ocean and Climate Dynamics)] []
	045063 地球圏科学演習Ⅱ[Methods of Earth System Science II (Atmosphere-Ocean and Climate Dynamics)] []
	045060 地球圏科学実習Ⅰ[Field Work in Earth System Science I] フィールド実習[]
	045061 地球圏科学実習Ⅱ[Field Work in Earth System Science II] ラボ実習[]
	045071 地球雪氷学実習Ⅰ[Field Work in Cryosphere I] []
	045072 地球雪氷学実習Ⅱ[Field Work in Cryosphere II] []
	045114 生態学基礎論[Fundamental Course in Ecology] []
	045116 分子生物学基礎論[Fundamental Course in Molecular Biology] （英語版）[]
	045117 海洋生物環境学基礎論[Fundamental Course in Marine Biological Processes] []
	045118 ﾌｨーﾙﾄﾞ科学基礎論[Fundamental Course in Field Sciences] []
	045126 北方生態系の生物多様性基礎論[Fundamental Course in Biodiversity of Northern Ecosystems] []
	045119 生物生産学基礎論[Fundamental Course in Biomass Production] []
	045127 植物生態・多様性生物学特論Ⅰ[Advanced Course in Plant Ecology/Biodiversity Science I] []
	045128 植物生態・多様性生物学特論Ⅱ[Advanced Course in Plant Ecology/Biodiversity Science II] []
	045082 環境分子生物学特論Ⅰ[Advanced Course in Environmental Molecular Biology I] []
	045083 環境分子生物学特論Ⅱ[Advanced Course in Environmental Molecular Biology II] []
	045086 動物生態学特論Ⅰ[Advanced Course in Animal Ecology I] []
	045087 動物生態学特論Ⅱ[Advanced Course in Animal Ecology II] []
	045120 海洋生物圏環境科学特論Ⅰ[Advanced Course in Marine Biosphere Science I (Marine Environmental Biogeochemistry)] []
	045121 海洋生物圏環境科学特論Ⅱ[Advanced Course in Marine Biosphere Science II (Marine Environmental Biology)] []
	045089 水圏科学特論Ⅱ[Advanced Course in Aquatic Biology II] []
	045090 森林圏科学特論Ⅰ[Advanced Course in Forest Sphere Science I (Ecosystem Function)] []
	045091 森林圏科学特論Ⅱ[Advanced Course in Forest Sphere Science II (Forest Dynamics)] []
	045092 森林圏科学特論Ⅲ[Advanced Course in Forest Sphere Science III (Conservation Biology)] []
	045093 森林圏科学特論Ⅳ[Advanced Course in Forest Sphere Science IV (Regional Resources Management)] []
	045123 耕地圏科学特論Ⅱ[Advanced Course in Agro-Ecosystem Science II (Livestock Production)] []
	045162 生物圏科学特別講義Ⅰ[Special Lecture in Biosphere Science I] []
	045095 生物圏科学特別講義Ⅱ[Special Lecture in Biosphere Science II] バイオロギング：「動物目線」の野外生物学[Bio-logging: field biology from "animals'-eye view"]
	045102 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （植物生態・多様性生物学）[]
	045096 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （生態遺伝学）[]
	045101 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （環境分子生物学）[]
	045097 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （動物生態学）[]
	045098 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （海洋生物生産環境学）[]
	045099 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （水圏生物学）[]
	045103 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （森林圏フィールド科学）[]
	045100 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （耕地圏環境学）[]
	045110 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （植物生態・多様性生物学）[]
	045104 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （生態遺伝学）[]
	045109 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （環境分子生物学）[]
	045105 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （動物生態学）[]
	045106 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （海洋生物生産環境学）[]
	045111 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （森林圏フィールド科学）[]
	045108 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （耕地圏環境学）[]
	045124 ﾌｨｰﾙﾄﾞ科学特別実習Ⅰ[Special Course in Field Science I] []
	045125 ﾌｨｰﾙﾄﾞ科学特別実習Ⅱ[Special Course in Field Science II] []
	045129 環境物質科学論文講読Ⅰ[Seminar in Environmental Materials Science I] []
	045148 環境物質科学特別研究Ⅰ[Research in Environmental Materials Science I (for Master's Thesis)] []
	045149 環境物質科学基礎論Ⅰ[Fundamental Course in Materials Science I] []
	045150 環境物質科学基礎論Ⅰ[Fundamental Course in Materials Science I] []
	045151 環境物質科学基礎論Ⅱ[Fundamental Course in Materials Science II] []
	045152 環境物質科学基礎論Ⅱ[Fundamental Course in Materials Science II] []
	045153 環境物質科学基礎論Ⅲ[Fundamental Course in Materials Science III] []
	045154 環境物質科学基礎論Ⅲ[Fundamental Course in Materials Science III] []
	045130 分子環境学特論Ⅰ[Advanced Course in Molecular Environmental Science I] []
	045135 生体物質科学特論Ⅰ[Advanced Course in Biomaterials Chemistry I] []
	045136 生体物質科学特論Ⅱ[Advanced Course in Biomaterials Chemistry II] []
	045137 ナノ環境材料化学特論Ⅰ[Advanced Course in Environmental Nano-Materials Chemistry I] []
	045138 ナノ環境材料化学特論Ⅱ[Advanced Course in Environmental Nano-Materials Chemistry II] []
	045139 ナノ環境材料化学特論Ⅲ[Advanced Course in Environmental Nano-Materials Chemistry III] 電極／溶液界面の物理と化学[Introduction to Physics and Chemistry at Electrode/Electrolyte Interfaces]
	045140 光電子科学特論Ⅰ[Advanced Course in Molecular Photonics and Electronics Science I] Fundamentals and applications of electronic spectroscopy[Fundamentals and applications of electronic spectroscopy]
	045141 光電子科学特論Ⅱ[Advanced Course in Molecular Photonics and Electronics Science II] []
	045142 環境触媒化学特論Ⅰ[Advanced Course in Environmental Catalytic Chemistry I] []
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