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F1 B4 Course Title BRETHC 30 SCa e I [Seminar in Environmental Science Development 11]
SEZEB Subtitle

EE# R Instructor B [Chief of the Division] CRFBEERFE R FFT)

1B Y28 Other Instructors | FIX 2 E[All Staffs of the Division (K iR LR FPt)

L BHFER Course Type BRIER AR FE

BASEEE Year 2020 K& &S Course Number 055001
EAME Semester HF B 518 Number of Credits 4

B EMEE Type of Class ¥ SLRIE) | RERER Year of Eligible Student 1~3

¥ & FF - ISR Eligible Department/Class REEPHIK

F2731)24 3—FK Numbering Code ENV_ESD 7702

KS¥EI1—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
EED) BREEFF 7Pt GREGE I

LRJa—FK:L AL Level Code, Level 7R () FMEH (MBS R 2 S T)
th4>#E0—K & Middle Category Code, Title T HSCEESE

ING¥AO—K -4 Small Category Code, Title 0 BRIRE Fam ST

EE80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 578 (A AGE
Type T TeiE) HRETDRE

=P EREISEE DRI E Availability of other 2 Raf

faculties

# B EIH Other Information BB P SR B [ER R ]

F—"J—F Key Words

i SCHE R

Reading and writing scientific papers

23D H4E Course Objectives

BRERFFICEAT HE NSO IR fild L, BEAET D, IS, B4 ORS00 B 53 ORFEOEER N EEFERKL | Fim
T U CHEETRD D,

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

Fl|3%E H4Z Course Goals
BEHELFL,

The same above.

$2 %5 Course Schedule
a—22# 8. b LLUL, TNLVE/NER TNV —T OHEICE > TEBESNAIEITFT—IZSHIL, i OREFLE X, FFmics
M. F=, BObLRET D, EE FIEOFMIT, 2 —RAmITR2D,

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

EEFE (PE-EE)EDANELSDE Homework
H (YT )a—2 I — DRI,
Following the suggestion by the course (sub—course) seminar to which you belong.

RAESE M D E#E LA % Grading System
Heam ~DE (0% RCHE R (GO LM T2,

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

fh FEREIE D E M Other Faculty Requirements

T¥ AT Textbooks

& 52 BE Reading List

SMAR—LR— Websites

AEZE D7R—LR— Websites of Laboratory

{i5#% Additional Information




FLB 4 Course Title B 5% i 2 45 B BJF 42 11 [Research in Environmental Science Development 11 (for Doctoral
Dissertation)]

EZEA Subtitle

EAE%E Instructor B & [Chief of the Division] (K¥ BB BEAt b0

B LB Other Instructors | 2B [All Staffs of the Division](KZBeER B AL FB5E)

# HFEA Course Type BRETR AR MF

BB Year 2020 K EIZIES Course Number 055002

EARS Semester HAF B {7 Number of Credits 8

B EMRE Type of Class %) | FHRER Year of Eligible Student 1~3

¥ &% -5 Eligible Department/Class BREE P HIK

F243)2 %' 2—F Numbering Code ENV_ESD 7802

K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development

BB BREEE P GREEE FH)

LARJ)ILa—FK:LAR)L Level Code, Level 7 RKEEBE () BEP R E (FEfs SR B2 5 1)

th 5 #a—F -4 Middle Category Code, Title 8 KBS

INDHEO—K 4 Small Category Code, Title 0 BREE R BIFIE

=553—F -5 & Language Code, Language 2 HARGER QWEGEONAV L TNAZHE, B BRI S 58 (B AGE

Type SAFHFE) B E T DR

P ERBIEZF DRI E Availability of other NG

faculties

# B EIH Other Information BB P SR B [ER B ]

F—")—F Key Words

R Gm S

Doctor’s thesis

2% d B1Z Course Objectives
RBER I 3B RT3 SR BT 5,

Research on environmental sciences and complete Doctor’s thesis.

¥ 3% H4E Course Goals
A ER SO TERK

Complete Doctor’s thesis.

B % 5HE Course Schedule
RSB OEED T, % BOWET —~ BT O EE1T9,
Research under the guidance of supervisor(s).

#HFE (FPE-EE)FORNBLSE Homework
TEH 2R AT IR SR RE N R S D,

Need constant research and reading papers related to the research.

FAEET D B2 LF % Grading System

T W RRAEEE 31T 5, HRIZEER CORE, E~OROMEIRI, L5330, WL SCFEA R F > TREn 3
éo

We will make your grade of this course, based on Mid—term presentations and your doctorial thesis, your presentation in the
defense, process in your study during the period of your doctor course.

fh FEREIE D E M Other Faculty Requirements

T¥ AT Textbooks

& 52 BE Reading List

SMAR—LR— Websites

AEZE D7R—LR— Websites of Laboratory

{i5#% Additional Information




FlB 4 Course Title BRBE i #3m SCE#E Tt 1 [Seminar in Environmental Science Development []

SEZEB Subtitle

E|EHE Instructor I F [Chief of the Division] (OKZFBeB Rl F255¢)

B L2 B Other Instructors | I 25 [All Staffs of the Division](K“F[7ER R 27)

F BFER Course Type BRELE PR PR

BASEEE Year 2020 K& &S Course Number 045001

EAME Semester EF B 578 Number of Credits 4

B XM R Type of Class EEEHSCHFSE) | FHRER Year of Eligible Student 1~2

X 2FEl 25X Eligible Department/Class BRBE i AL

F2 73124 3—F Numbering Code ENV_ESD 6612

KS¥EI1—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
5] RER P GREEFHER)

LARJa—F:LARJL Level Code, Level 6 KR (ﬂ&‘ﬂ:'?ﬁrFEJHﬁ) HEMEH GERZNAORE | AFEEERH)
th4>#E0—K & Middle Category Code, Title 6 WFoEHgE

ING#O—F -4 Small Category Code, Title 1 BREEAR i e

& FEO—F-&#E Language Code, Language 2 AARFER ORFEOASAV I NAZE, S B RERITHEHSE (B ARGE
Type NIIIGE) B E T HIRE

=P EREISEE DRI E Availability of other 2 Raf

faculties

18 R EHIH Other Information SRk P AR B [MEFRE ]

F—"J—F Key Words

urﬂa Yﬂﬁfvu

Reading and writing scientific papers

23D BH4E Course Objectives

BRETZLICET A ENA OBF SR I i, BRART D, I, B4 OIFFE B O A 0 O e ORI S5 KL, fimt
J‘EDT@%V«L’P 05,

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

¥ 3% H4E Course Goals
HHEAELEFL,

The same above.

E#?‘I‘Fﬂ Course Schedule
2HE BT, FNIVENER TN —T OHEIC L > TEESNLEIF 2B thFOREFLEX, Hincs
7JD 171\ HbRRT D, W FIEOFEMIL, o— 2 TR 25,

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

EEFE (PE-EE)EDANELSDE Homework
K(H T )a—2IF—DHERINED,
Following the suggestion by the course (sub—course) seminar to which you belong.

BB M D E#E LA % Grading System
A~ DO EMR(50%)LFE R (G0 LV FH 35,

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

fh FEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

EE 5 Reading List

SMAR—LR— Websites

AEZE D7R—LR— Websites of Laboratory

{i5#% Additional Information




FLB 4 Course Title B 5% i 245 B A 22 1 [Research in Environmental Science Development [ (for Master’s
Thesis)]

EZEA Subtitle

EE# B Instructor B F [Chief of the Division] (K BB EN F205%)

B LB Other Instructors | 2B [All Staffs of the Division](KZBeER B AL FB5E)

# HFEA Course Type BRETR AR MF

BB Year 2020 EEIES Course Number 045002

EARS Semester HAF B {7 Number of Credits 8

B EMRE Type of Class %) | FHRER Year of Eligible Student 1~2

¥ &% -5 Eligible Department/Class BREE P HIK

F243)2 %' 2—F Numbering Code ENV_ESD 6622

K52 —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development

BB BREEE P GREEE FH)

LARJ)ILa—FK:LAR)L Level Code, Level 6 KPP (ﬂkﬂ: B B E B RN EOR E . WIS RA)

th93¥H3—K - £ Middle Category Code, Title 6 BFgeigiE

IN¥EO—K & Small Category Code, Title 2 BREE L R R 2

B $&0—F-§ & Language Code, Language 2 HARGER OHFEDOASAV I AR, Sl B R ERITHEH SR (HAGE
Type XU HEFE) R TE T D% E

P ERBIEZF DRI E Availability of other 2 Raf

faculties

# B EIH Other Information BB P SR B [ER B ]

F—J—F Key Words

(RS

Master’s thesis

2% d B1Z Course Objectives
REBER I T AR T & L5 SCEERR T 5,

Research on environmental sciences and complete Master’s thesis.

¥ 3% H4E Course Goals
B DFEK

Complete Master’s thesis.

122 5HE Course Schedule
FREHE OFEO T, & B O T —~IZB T D98 %1T), BARBZRBFZE3T I Z >\ Cid, 8B BITHR D28,

Research under the guidance of supervisor(s). Please contact to your supervisor for specific research plan.

#HFE (FPE-EE)FORNBLSE Homework
TEH 2R AT IR SR RE N R S D,

Need constant research and reading papers related to the research.

RAEEEE DO E#E L% Grading System

ERREELMICBITD, EPF'EJ%%%%T%%%L ELRRGEEIZAHEL T ZEE AT O RFLE T D, FE~DOTY
FAAR DL, B LR, BL@m I ERSEFEL TICL T, SREESHOGHRICE SO TGHET 5,

You will obtain your grade of this course, 1f 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.

=P ERBIE DG4 Other Faculty Requirements

TXAREFE Textbooks

EE 5 Reading List

SMAR—LR— Websites

AEZE D7R—LR— Websites of Laboratory

{i§% Additional Information




F1 B4 Course Title BRI R Je i ia[Fundamental Course in Environmental Science]

5 &TEB Subtitle

E{E# 8 Instructor S &3 [Takafumi HIRATA]

$B 4% B Other Instructors I A2 5 [All Staffs of the Division] (R R 5%)

FBFER Course Type BREER R E MR

BASEEE Year 2020 FrfE1E|&FE S Course Number 045003
EARS Semester 2574 B {7 Number of Credits 2

B EREE Type of Class s TR E R Year of Eligible Student 1~2

&R EF} 25X Eligible Department/Class

F>731)>4 3—FK Numbering Code

ENV_ESD 5101

K52 —K -2 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

FRERE

BRTLR R GREDEE )

LRILI—F-LARJL Level Code, Level 5 KRR (B - s BMF R GEERRNAEOR B) | Kbz

XFHE

th 4343 —K -4 Middle Category Code, Title =

IN3¥EO—K & Small Category Code, Title 0 FDM e Arabm)

= BO—F - 58 Language Code, Language 1 FERE TIOR3

Type
P ERBIEZF DRI E Availability of other 1A
faculties

18 R E 1§ Other Information BB R R B

F—J—F Key Words

Global warming and its countermeasure, ozone depletion, disaster reduction using
ecosystem, biodiversity, wetland, satoyama, vegetation, ecological disturbance,
chemical sensor, remediation

23D BH4E Course Objectives

The objectives of this course are (i) to learn several basic and introductory issues in the environmental science, (i) 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.

¥l 3% H4Z Course Goals
The goal of this course is that students obtain fundamental knowledge in environmental sciences required to take a later
advanced course(s) of our graduate school.

$2EEHE Course Schedule

Guidance and Fundamental Environmental Science

Global environmental issues and sustainability

Application of geospatial techniques in environmental monitoring
Landscape reconstruction in the Anthropocene

Climate change, risks and challenges

Freshwater ecosystem management

Solution of marine pollution

Biodiversity and disaster reduction using ecosystem
Biogeography, climate change and sustainable development goals

EEFE (PE-EE)EDANELSDE Homework
Preparation: No special preparation is required, but the basic knowledge on natural
sciences would be expected.

RAEEE M D E#E LA % Grading System
Evaluation: by the contribution to the lectures, short papers submitted in the course
and presentation.

fhFEREIE D E M Other Faculty Requirements

TXALZFE Textbooks

EE 5 Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{l5% Additional Information
This is a core class of JICA Development Studies Program.




FLB 4 Course Title [E R B B AR 2 8w Introduction to Global Environmental Management]
EERAHE Subtitle (FEFERR)
EE% B Instructor ¥ FESC [Tatsufumi OKINO] R FE M BRER BE AL 0 58 B%)

$HL4# B Other Instructors | A1l 5F[Mamoru ISHIKAWAJGIEREREE AL A SERE), RAM AVTAR[RAM AVTAR](HIERER 52

B ERE), BRI B 2 [Masahiko FUJI(HEER BR B2 B2 0F 78 0E), B8 F  Fn 2k [Kazuo
MATSUSHITAI(( 2 [ ) i Bk B 55 HE 0% AfF 2 86 4% ), GARCIA MOLINOS JORGE[GARCIA
MOLINOS JORGE] , T J&[Itaru CHIBA] ( SR S7 1T EyE A E 1 ks (JICA) )

F1 BFERI Course Type BRIER ML E
BHSELEFE Year 2020 KR EIFE S Course Number 045004
HAM Semester 1% 8 (F ¥ — | BRI Number of Credits 2
L)
B EMEE Type of Class e YR FEX Year of Eligible Student 1~2

&R EF} 25X Eligible Department/Class

273124 3—FK Numbering Code

ENV_ESD 6301

K52 —K -2 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

PR =

BRBIR e (BRETE 1)

LARJI)ILa—FK L AR)JL Level Code, Level

6 REAPE (&1 BEPIE) SEPTRH GEIRIZNEOF B | IHEEER H)

th93¥H3—K - £ Middle Category Code, Title

3 ¥rim

IN3¥EO—K & Small Category Code, Title

0 ZOfth (e B Hi7etm)

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

1 JEETITHRZE

P ERBIEZF DRI E Availability of other 1A
faculties
18 R E 1§ Other Information BB SR B R B

F—")—F Key Words

SDGs, disaster, resources, energy, inequality, ODA, pollution, sustainablitiy, climate change, community

23D BH4E Course 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.

¥ 3% H4E Course Goals

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

these environments.

122 5HE Course Schedule

Introduction of global environmental management: from MDGs to SDGs
Overview and Current Issues of International Development and Cooperation

Overview of natural disaster

Eco—DRR (Ecosystem—based disaster risk reduction)

Sustainable use of marine resources
Climate change mitigation
Climate change adaptation

Nature, society and people on the cold land region

Communities and scientists for natural resource management
Development assistance for environment management: waste management
Development assistance for environment management: air pollution control

Sustainability and Environmental Governance
Climate Change Policy and Politics
Transboundary natural resource management

Introduction to environmental management in extreme regions: the Arctic

#HFE (FPE-EE)FORNBLSE Homework

Students are sometimes required to submit a short report.

RAEST D BEHE Lk Grading System

Based on class participation(20 %), submitted reports (60 %), presentation and discussion (20 %) in class room.

fh S ERFEIED & Other Faculty Requirements

TXAREFE Textbooks

EE 5 Reading List

SBAR—LAR— Websites

B D HR—LR— Websites of Laboratory




{i5#% Additional Information
AFHEZIT JICA BZS KFEPeE#E 7 1T MZEIT 5 B RO BRI RSREE T,
This is a core class of JICA Development Studies Program (JICA-DSP).




F1 B4 Course Title BRIETH YR bR im[ Advanced Course in Environmental Pollution Comparison]

FEZEREA Subtitle

E|EHE Instructor B-W Fo5k [Kazuhiro TOYODA] (KZ4PE I ERER BB A FE 1T

B L2 B Other Instructors | JAHH Filit[Kazuyo HIROSEI(—% M FH¥E NFH o AT LB S F) FHHEERERS), KA HT
[Noriko OKUBOJ(KIRRFRFBLIEFFIERL), il 1EB[Masaaki KURASAKIJ(HIERER

BHFERFSERE)
FLB#E5I Course Type RELE PR MR E
BASEAE R Year 2020 K& &S Course Number 045005
EAME Semester 15 (E % — | BAI¥ Number of Credits 2
L)
B EMEE Type of Class it ¥R E R Year of Eligible Student 1~2
& EFF} VSR Eligible Department/Class
F>731)>4 3—FK Numbering Code ENV_ESD 5201
K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
5] RER P GREEFHER)
LRI a—F:LARJL Level Code, Level 5 KFRE (& 1 - BEPTER) AL B GEREZRNAE O B) | KFpiItiEez
¥FHH
4343 —F & Middle Category Code, Title 2 WREw
IN3¥Ea—K -4 Small Category Code, Title 0 ZOMh (R Er7etm)
=553—F -5 & Language Code, Language 1 JEEECITH R
Type
=P EREISEE DRI E Availability of other 1]
faculties
# B EIH Other Information RETAL PR BRRERL B

F—J—F Key Words

PR, ARETGE R, RRIGY R T BBRER, FERE I A7 | BURPERETEY) ., BREEIR

Mine pollution control, water pollution control, air pollution control, working environment, waste recycling, radioactive waste,
environmental law

2% M B1Z Course Objectives

g FEORMIARZHEI B FANE EE A ARLOMEL LI, BRREOEWEZIMFL BT, HAZRE TOMERRE
FRENERBRDO W 235 F 5228 C SEHEED DA T2 F0ak & B, il % B =N A 32 BRI b B R AR BE N 2 & 12D
T BETIVENREANERELRBERT DTG THIE BIELLIERE B2,

The main participant of this lecture should be international students who are responsible for the next generation of developing
countries. In this lecture, they are supposed to understand the difference of history, culture, geology, geography and natural
environment between Japan and their own country and learn from both success and failure development experience in Japan
etc. By doing so, you can master the knowledge and skills necessary to successfully apply knowledge, technology and
institutions imported from developed countries to your country. Consequently, we aim to contribute to the growth and
development of their home countries to become healthy and richer countries.

FIE B 4E Course Goals

1. EIZAARTORIBERBRENEDOFIROE 2 B fiF 32,

2. BTLWEINB IR DO BEDEREE~ DB ANEHEE T D720 OB R E D,

3. HEO 8RB S FREL ZAUCEUE L CTHAINBIECBRFE DR IFA B L TEDRNEH DTS,

4. 1970 RO B ROAFERRITRER R A BT TeONEIELT=5 2T, 1990 FRLAE OB BEE D EBIZ OV CHfiE 9
Do

1. Understand the development experience and the history of overcoming pollution mainly in Japan.

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. Understand why Japanese pollution countermeasures in the 1970s achieved successfully and learn the development of
environmental law since the 1990s.

{8 % 5HE Course Schedule

6 H 15 A () IZEPEROT-0O IR

June 15th NO class

6 H 18 H(KR)4[RE 5 BR:BAGEH

June 18th (THU) 4 and 5th period : Opening Lecture
INFEIRFN DAL RALR)

Legal system of pollution control in Japan (Okubo)
INEFFRF (RALR)

Japanese Case—law in the field of environmental pollution (Okubo)




6 H22R(H)3RE4R

June 22th (MON) 3rd and 4th periods

AXAAZAIRETIRIT L5 (R)

[tai—Itai disease and cadmium pollution (Kurasaki)
HEJBOMTELMETTRDORAS AL A (k)

Detoxification of heavy metals and homeostasis of trace elements (Kurasaki)

7THI3AH)3RE4R

July 13th(MON) 3rd and 4th periods

B B I AR E G OTE RIZ DWW T UAHE)

Satellite data utilization for mining sector (Hirose)

FB A =T =R TN WA~ — T T T VOB ~OTE 7k (RH)

Practice: Utilization of open source software and free cellphone application for field survey (Hirose)

6 H29H.7H6.20.2T HXU'8 A3 H(TRTH)D3RE4IR

AAROEES, S0k, HECHIBE, B ARBREE O R EL: ()

KB BRBL C O MERBR B A LR OWIE Db AL ERY R BRETEE OIE S ()
REIHYeLZ DX ROMEL | SOl S THZ T IO HE (EH)

8 ey IR FlS R A ST T RE DR TR T D5 YL D e Al (43 )

F20 T HITITALBE T O FKE AR /AKE TR | ETia Bl (3 LEERR) . BE A7V THREOWTNND R,
FHTELTNET,

June 29 ; July 6, 20 , 27 ; August 3rd (all Monday) : 3rd and 4th period

Japan’s history, culture, geology, geography, and natural environment (Toyoda)

Environmental Geochemistry in Hydrosphere (Toyoda)

History of land water chemistry environmental restoration of lakes in the world (Toyoda)

Evaluation of the influence of pollution in urban areas impacted by radioactive emission into the atmosphere during the
Fukushima nuclear power plant accident (Toyoda)

History of research on geological disposal of radioactive waste (Toyoda)

History of air pollution and countermeasures (Toyoda)

Appreciation/viewing of Under the Dome environmental documentary by Chai Jing (Toyoda)

We also plan to visit Sapporo’s sewerage museum, waterworks museum and/or a recycling factory or the refuse melting furnace
(garbage disposal facility) in Sapporo city in July

EEFE (PE-EE)EDANELSDE Homework

4 H EROEPHEE THLIRER FRRIIEEE], - HIARE SN D EERBRE R AR IRICEE] BRI OB E 7Rl
WBEMBIBIEL TBLZERHEEL, #RICHE T 27200 Tlded  [EEEL COREDORER T HIL00 )L — 7 itam I FE
HNZSINT 52 LM BN A D T-DIZIT kOB,

You are supposed to take the credits of “Introduction to Environmental Science in English” around 10 April, “Introduction to
Global Environmental Management (in English)” to be held in the first half of the summer semester and also Special lecture in
Environmental Science Development(II).

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.

RAEST D BEHE Lk Grading System
ERAOHHIERE (50%)ETE/E, 7V — 735 £ 58 (50%),

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

fh FEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List

SBA—LAR— Websites

AEZE D7R—LR— Websites of Laboratory

{l5% Additional Information

AEFET JICA BB K FAPLlE 7 1y T A2k 5 A RO REGER T,
KAP #7 [Noriko Okubo] (KRB F:KFEBLIE S EEL)

JRVEFNHE Kazuyo Hirose (—e AR NS H T A7 L BHFEFI HIHEHEAR AR [E 5550
This is a core class of JICA Development Studies Program.

[Noriko Okubo: Graduate school of Law and Politics, Osaka University

Kazuyo Hirose: Japan Space Systems, International Cooperation Department




F1 B4 Course Title HiAE BB IR 453 Advanced Course in Geoecological Resources]

SEZEB Subtitle

EE# R Instructor B #— [Yuichi SSHAYAKAWA] (K FRBE tERER BE B 2 2855¢)

{8442 B Other Instructors

L BHFER Course Type RELE PR MR E

BASEEE Year 2020 K& S Course Number 045006

EARS Semester 15214 B {7 Number of Credits 2

B EMRE Type of Class % IR Year of Eligible Student 1~2

xR 2FEl 25X Eligible Department/Class

F2431)2 %' 3—F Numbering Code ENV_ESD 6311

KS¥EI1—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
BB BREEE P GREEE T H)

LARJ)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH SR B)
th % #a—F - £ Middle Category Code, Title 3 Krim

ING¥AO—K -4 Small Category Code, Title 1 N[ -ERET AT A

EE80—K-E5& Language Code, Language 1 MEECTITHfRE

Type

P ERBIEZF DRI E Availability of other 18

faculties

# B EIH Other Information REGAL PR B

F—J—F Key Words
MBI, H, BRI, VE—NEr T GIS

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

23D BH4E Course Objectives

i Eozed | EFEHOLO B A AW HIERBR RS RO BUSICIE, SESERBEFHUIEMAISHEN TS, ITFEOH
WRIFEIX B R ELL, f“ﬂZE’Jfotﬂﬁﬁfiﬁf“@éﬂ{ﬁ'Jb b, H %E(?i@ FHCTHIZT2IGHET, Hbr5m TiEHIL 225
Do KBHZTIT VE—MREL V7, G @@?577 m—Fnb, FIZEEIC BT DR BRI DWW T, A G IENGZEM
INTETEGLRFEEFIZAENL, BIRREFROIS - 53T FIEICOW CHEFLTRD 5, ZOREITIEETIT),

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 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.

¥ 3% H4E Course Goals
Ptk BR B 1 2 81T D H ARER B IF O B« AT IR O W CER AR D D

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

{8 % 5HE 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

. Geoecological landscape change 3

14. Critical zones in terrestrial regions

15. Final assignment and presentation

O CO0 1 O U1 & W DN —

— = =
W N = O

#mEE (FPE-EE)EDANB LS E Homework

Working assignment after lectures and final report

REEE M D E#E LA % Grading System
Attendance and class participation: 40%
Working assignments: 30%

Final report: 30%

fhFEREIE D EH Other Faculty Requirements

-10-




TXAREFE Textbooks

EE 5 Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory
https://sites.google.com/view/yshayakawa/

{i5#% Additional Information

-11-




F1 B4 Course Title SAEZE B 5 B im[ Advanced Course in Climate Change Impacts]

FEZEREA Subtitle

E|EHE Instructor P AAE [Tomonori SATO] (KB HIBRER B Bl FF ZEB5E)

HLH B Other Instructors | fEH B = [Masahiko FUJII(HERER B R} - 0F2265%), GARCIA MOLINOS JORGE[GARCIA
MOLINOS JORGE]

# HFEA Course Type BRETR AR MF
BB Year 2020 K EIZIES Course Number 045007
EARS Semester 271 (k% — | BALL$X Number of Credits 2
A)
B EMRE Type of Class % IR Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_ESD 6341
K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
E ) BRERb GRE R H )
LAR)ILa—FK:LAR)JL Level Code, Level 6 RFPe (& L - FEPIRL) AR E CRENBRNAEORH SR B)
th 530 —F -4 Middle Category Code, Title 3 Krim
INDHEO—K 4 Small Category Code, Title 4 [EPRERBE A2
=553—F -5 & Language Code, Language 1 JEEECITHREE
Type
P ERBIEZF DRI E Availability of other 3 et & Tr
faculties
# B EIH Other Information REGAL PR AR B

F—")—F Key Words

SR E); HERIRDRL; VAY S8, WG, MRn G, IRRTEER; ERER, KA, f3E

Climate change; Global warming; Risks, impacts and adaptation; Extreme weather events; Carbon cycle; Ecosystems; Water
resources; Agriculture

2% d B1Z Course Objectives

RARZEELHERIRRLIZOW T, ZNODIRIR | A=A L 2 7257 B~ D 538 86 TONES IR OB Hal G I 5 H
T2

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

FI:Z B4E Course Goals

RUAEZEEN R TRERBIE I LU BUR OB DI S A BAEL . LT O 4 HBIZOW TR RICHPITE S,
(a) KAEERND AT =K 1

(b) KUEZBF 2O FIEBIMBEO L

(0) KUEZEINZ LD DB &2 —~ DR LY RS

(d) RUBEZEENT b3 2 30 it Bk s

Students learn the following contents from global and regional perspectives. Students can explain the below issues to people
who are not familiar with the issues related with climate change.

(a) Mechanisms of climate change

(b) Research approaches 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

$2 %5 Course Schedule

AR CIRATEICRRAB O AN =X L FBHATHELY RS HEISRIZOWTHERZTT), Bl &P OMIIT, HHRHIERO
e AT LOBRE B LT 57 N —T TR EIT),

GBSO/ N —TTEE), BEIXT R CEGEOHRTITVET)

1) KRB 3 A EUR L (IPCC)
2) K 2T AR T T L

3) RAEZEE O H LA

4) HERF T U LT

5) N —1EE - R

6) AR DAHER LM SR~ D B
7) HEPEAERE SR~ D

8) KE IR ~DH %L

9) LA DLEE~D L

10) MR K 5

11-15) PAEIC kD HFR

*5F 1 B AT —a s N — TR B TH T2 S A3 ZE

-12-




#FEOERIISU TR BB E O RFER R T 5 [ REEHY (BINHTE)

This course covers the mechanisms and recent understanding on climate change in the first part followed by multi—disciplinary
subjects on the impacts of climate change in the second part. Between two parts, students work some group activities to
develop their understanding on the complicated Earth climate system.

The subject of each 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) group works and presentations

6) Impacts on freshwater biodiversity and ecosystems

7) Impacts on aquatic and marine ecosystems

8) Impacts on water resources

9) Impacts on agriculture and food security

10) Extreme weather events

11-15) Students’ presentation sessions

*The first class is for orientation and demonstration of course activities.
*An optional short city tour might be organized for students who wish to visit JMA (Japan Meteorological Agency) office in
Sapporo.

EEFE (PE-EE)EDANELSDE Homework

1, 2 BIFRE DL AR —b (T2 4-5 R ) 258 T 7E,

SIBIT, TN —THEOWE I L CRHIBMEERF M LB L 70D FLIA A,

FASTRBE L TR AT RIBEABNC R T 2B 21T, R TIE BRUCHIRIC DWW TRELA O TR IO, VR,
HISRIZOWTHIATDZE,

Students are required to submit one or two assignment reports which typically requires 4-5 hours for preparations. Additional
time for the preparation of group presentation may be needed as well.

All students need to make a final presentation on the topics related with climate change for selected regions which must
contains impacts, risks, and adaptation measures against the climate change.

BRSO EEE LT % Grading System

TREDEAETHAMZITH

(1) FEFERBLOT L —7"53(35%)

(2) LIR—N35%)

(3) AT BT DFEMRE(30%)

Evaluation will be made by the following principles.

(1) Final and group presentations (35%)

(2) Assignments (35%)

(3) Attitude in the class including the active involvement and discussions(30%)

fh S ERFEIED & Other Faculty Requirements

FAED NEI\IEC TN —T ROBRAT Va2 — VERET D120, IEEES~OHEEVEET D, HEORE L7
THROBIHINT S,

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

TX A -#F & Textbooks

#1. Climate Change 2013: The Physical Science Basis: Working Group I Contribution to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change,Intergovernmental Panel on Climate Change: Cambridge University Press, 2014

#2. Climate Change 2014: Impacts, Adaptation and Vulnerability: Part B: Regional Aspects: Volume 2, Regional Aspects:
Working Group Il Contribution to the IPCC Fifth Assessment Report, Intergovernmental Panel on Climate Change :
Cambridge University Press, 2014

This course does not require a specified textbook. However, students are encouraged to read above references which will be
helpful for summarizing assignments and for preparing presentations. The PDF files of IPCC reports (reference #1 and #2
above) are available at [IPCC’s website.

EE 5 Reading List

S BAR—LR—T Websites
http://www.ipcc.ch/

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

{i§% Additional Information

-13-




FLE 4 Course Title

RS e

[Introduction to Natural Environmental Studies]

FEZEREA Subtitle

E{E# 8 Instructor

i S8 (Shiro TSUYUZAKI] Ok HERBRBE FHERF 2267

{8L4# 8 Other Instructors

R 1% B8[Junjiro NEGISHII(MUERERBERL E0F9ERT), ik A fE[Tomonori SATOJ(HIERER

BERL R TR
# HFEA Course Type BRETR AR MF
BASELEEE Year 2020 ErfE1EIF S Course Number 045008
HR Semester 2% (Fk % — | BAGI# Number of Credits 2
L)
BEWEE Type of Class s 3t &R Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

273124 3—FK Numbering Code

ENV_ESD 6312

K52 —K -2 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

e

BRTLR B BRETEE R )

LARI)ILa—FK L AR)JL Level Code, Level

6 REAPE (&1 B SEPTRH GERIZNEOFH | IHEEERH)

th93¥H3—K - £ Middle Category Code, Title

3 ¥rim

IN3¥EO—K & Small Category Code, Title

1 AR AT A

E 80—k E&E Language Code, Language

2 AARGEM ORFED AV ANARZZE, B RER N 5578 (A AGE

Type STTEGR) 2 ET AR E
P ERBIEZF DRI E Availability of other 1A

faculties

## B EH Other Information BRiR ik B B R B

F—")—F Key Words
ERER, BRER. R, WETGER, ET IV

ecosystem, environment, climate, material cycling, model

2% d B1Z Course Objectives

HARBRBE 2 B 32 B OB e & O T BRBE L AL RE R D FE 1 I B CILRED D B2,

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

¥ 3% H4E Course Goals

BRETLAEREROFEEDMA S 2 F MBI OE T VO N SGEME T D,

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

122 5HE Course Schedule
AR A A B R L)

PNYe SRt K TS
HIA 1] D = ARV — UL
RETE S g & itk o> 5
i & A

A B SR AR IE D SR LR
BYE L E G ER
BREEAH LA RERDISE

KAk — kR AE

—WRAEFEHEE TR

IRBEAL &R RE R

EREREBET VDI

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

Photosynthesis and primary production

-14-




Estimation of primary production
Ecosystem responses to global warming
A fundamental concept of modeling on temporal ecosystem changes

#HFE (FPE-EE)FORNBLSE Homework
ERFHOVNIREF DO AMBRE DN ITFANTEHHL T2,

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

RAEST D BEHE Lk Grading System
A DBINHEE (20%) L L 7R —N80% DRI L~ TEHE %,
You are scored by attitude in the lecture(20%) and report(80%).

fh S ERFEIED & Other Faculty Requirements

T¥ AT F Textbooks

%52 BE Reading List
HERIRRRAL OB/ AEE KK FER s R b ALifiE RS, 2007
TZAEODORMEARES TR W BT XE, 2017

S BAR—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

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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FLB 4 Course Title B4 e /L ¥ —#Eh  Introduction to Renewable Energy]

FEZEREA Subtitle

EE# R Instructor I B2 [Masahiko FUJII] (R ZEF i ERER B AL 2 BF 52 07)

$84% B Other Instructors | #JIl TE&[Masaaki MORIKAWAJ(HIERBREE R 2 %EB2), \A — =l[lchizo YAGII(HiZksR
BERVERZERD), B V2 NAT N EFA[BIJU VASUDEVAN PILLAI(E T-BHERFFERT), K
% 3C#F[Bunsho OHTANI(REERIEHFIERT), Sl B2 [Masayuki SENZAKI(HIERER B}
FWFERD), KT F5M[Hideaki Ohtakel (BE BT AT FERAT KIS FE BT JE £ —)

# HFEA Course Type BRETR R MF

BRAELEEE Year 2020 FMEIES Course Number 045009

EAME Semester 1528 B 518 Number of Credits 2

B EMEE Type of Class it ¥R E R Year of Eligible Student ~

& EF} - US5X Eligible Department/Class

F>731)>4 3—FK Numbering Code ENV_ESD 5201

K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development

5] RER P GREEFHER)

LR a—F:LARJL Level Code, Level 5 KFRE (& 1 - BEPTER) AL B GEREZRNAE O B) | KFpiItiEez
¥FHH

4343 —F & Middle Category Code, Title 2 WREw

IN3¥Ea—K -4 Small Category Code, Title 0 ZOMh (R Er7etm)

=553—F -5 & Language Code, Language 1 JEEECITH R

Type

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information RETAL PR BRRERL B

F—J—F Key Words

ARV — 7R, KT rLX— J), MR IRE, NAF~A KT, K= — k72 h—
RA7 | ARER IRERY A ALGIREL, BRI, LAk

Renewable energy, Potential, Solar energy, Wind power, Geothermal and hot spring water heat, Biomass, Hydropower, Water—
energy—food nexus, Trade—off, Ecosystem, Greenhouse gas, Fossil fuels, Environment, Photosynthesis

23D BH4E Course Objectives
FAERRET X —DHIREFEIZ OV CORE N EREETED D,

Understand comprehensively about current situations and the relevant issues of renewable energy.

FIE B 4E Course Goals

AR R RN —EAJLROB L, TNENO =RV —TERENFF D RHMA IR L oD BAE 5, HIZ CO2 HEZ
T Mk ORI DOE RS 5 — T, Wk P28 NITAERER, KER, RERA~OEREL 5| X EZ 3l ietEnd
HTE, XD S ROBRAFEIZH T TE, HF RG-SR T AA M+ 312AT o7 BT A7 o8 Azt
DLUENRDHD, K TIZENADOZNETOHEANLEREFIRLHERRLSZIZL 20, BAEWRBT LY —O TR LR
JEIZ DWW TORE R FRZRD D,

Installation of renewable energy may contribute to reduce COZ2 emission and creating jobs locally while the unregulated
installation may damage ecosystem, and water and food resources. Therefore, the installation needs to be verified from various
viewpoints after assessing sufficiently the energy potentials and impacts to the environment. Referring to the precedents and
development experiences inside or outside of Japan, this lecture will help understand comprehensively current situations and
issues of renewable energy by recognizing characteristics of each energy source.

$2EEHE Course Schedule
FERARIFLL T D@y,

LA T B 0L 96 — M

N AN N

/KT

HIEN - R SR BN H P L
INAF v AT RILFE—

TRV — IS

4% (CO2 MR | AR I K 20 %)
AERER A~ D

Ko RVF — BB

Topics provided in the lectures are as follows:
Overview of renewable energy

Solar and wind power

Small hydropower

Geothermal and hot spring water energy
Biomass energy
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Energy transformation

Benefits (CO2 reduction, economic ripple effects and so on)
Impacts to ecosystems

Water—energy—food nexus

EFrE (FE-BETHFEDORHNAELESE Homework
+o3 7B E R R<EEND,

Sufficient review of each lecture will be strongly recommended.

RAEEE M D E#E LA % Grading System

8 BILL EOFRITHFE LI &R, B ~DOBINAEFL(25%), FFm~DS M B (25%), LaR—R25%), #ERE5%)IZL
P2,

Students who attend more than 80% of classes are evaluated by participation attitude for the class(25%), contribution

to class discussion(25%), reports(25%) and examination (25%).

fh S ERFEIED & Other Faculty Requirements

T¥ AT F Textbooks

AEEERE Reading List

The Water-Energy—Food Nexus,”Aiko Endo and Tomohiro Oh (Eds.): Springer, 2018

Sustainable low—carbon society,”Fumikazu Yoshida and Motoyoshi lkeda (Eds.) : Hokkaido University Press, 2009
HEVEIRZDSD K pF— BRI PR —FEGBFEET 7 a— S T B R, WIRER, RS T
B4, 2018

KN BEOA—NEREFL 0T,/ AlZLDA— T 7V —ar B iebTRRDBEIIVAT L HF E—, R R
W H P 3R, 2019

SBA—LAR— Websites
https://www.ees.hokudai.ac.jp/index.php?easiestml_lang=en

AE=E DR—LR— Websites of Laboratory
https://www.ees.hokudai.ac.jp/carbon/mfujii/

{i5#% Additional Information
AiEFT JICA BAR K F a7 v /T MBI 5 B AROFERBHEZ T,
This is a core class of JICA Development Studies Program (JICA-DSP).

ARSI IR B T FE ATRE= L — i) LRINATT

BREER AR O P AEITRER EHE SRR B TRETLIL,

This class is the same as “Introduction to Renewable Energy” 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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F1 B4 Course Title IKPEBR F 45 Advanced Course in Hydrological Cycle]
FREEHE Subtitle
EFH A Instructor VefE K8 [Tomonori SATO] CRZRBE I ERER BE Bl A 7E85%)
$BLHE Other Instructors | ZA #1-[Atsuko SUGIMOTO]
FBFEA Course Type RERFREEMEE
BASEEE Year 2020 K& &S Course Number 045010
EAME Semester 15 (F ¥ — | BAIE Number of Credits 2
A)
B EMRE Type of Class % &R Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class
F2731)24 3—FK Numbering Code ENV_ESD 5202
KS¥EI1—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
EED) BRESRF P GREGE 750
LRI aI—F:LARJL Level Code, Level 5 KFRE (& 1 - BEPIER) AL B GEREZRNA O B) | KFpEItiEez
¥FHH
5 ¥E0—F £ Middle Category Code, Title 2 #dm
INDHEO—K 4 Small Category Code, Title 0 ZDM (EMRHD)
EE80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 5578 (A AGE
Type AFHFE) B E T DR
P ERBIEZF DRI E Availability of other 1A
faculties
# B EIH Other Information REGAL PR AR B

F—")—F Key Words
KRIEER, KT, KBRS, KO, ARG
Hydrological cycle, Climatology, Meteorology, Hydrology, Human activities

2% d B1Z Course Objectives

KPEBRICBE T HRART:, KT, KICTFO MR FiR A SIS B i35,

ITHIBRBR IR O NJEA & T BB R DT AR R R T, KOTEERIL, PRI b BRBURIZ 7D LAk 72 2 i) A
=IO T e AN G- L TRAILL TS, S6IZ, fEEROBRE TIIMHEELICE> THEENELIZY, =¥ —-WE
BE A - TN D, RFETIL, AKOEREZ N —ALRNG, BIE T LM R A TR T 5, 512, KBER T LR THE
BBk EARER, FoKE . ARITGERE | KIEREBRELOM BEERICHEREZ Y T,

Students learn fundamentals of hydrological cycle (or water cycle) which involves related sciences, such as climatology,
meteorology, and hydrology. Water is essential for sustaining earth environment and ecosystems including human life. Water
circulation in natural environment is controlled by physics processes that regulates flows and water phase changes at various
spatial extent from basin to global scale, which plays an important role in energy and material transports. 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.

¥l 3% H4Z Course Goals

IKOFEERIZIRAIIEE L FRINEE  KTEER 7 A 2B~ IR B O K IE IR D TR LOVKUEDTE RS A BN K727
HEOWEZBREL, 0B <HIATAHILENTED, R CESLIAMA FEIC, KIZBT 5 B AR ECKE IR SR L
HiER S0 Hi Sk oD BRET [ RE A RT3 5720 OFF 2R 70 B AR -ORR A IE A BRAR L . BFSEICH WA Z LR TED,

Students explain physical and chemical characteristics of water, the mechanism of global- to basin—scale water cycle, and the
role of water cycle in earth climate. Students acquire basic knowledge and research method for solving global and regional
issues related to hydrological cycle, such as natural disasters and water resources.

2 EEHE Course Schedule

ARHETIELL T OFHEIZR > TR EZHED TV, KEFERAREROF —T —RDO—D>ThbI20H, Hx O RROEE TR
BB E L CILE DU, ERREZRO A 10 /0, 7l B ECORKMI L B L ETORR T ROMERBIT,

1. K KRS RO

2. KRH DK

3. RREERE

4. ELEK

5. KRDO KGR ERR ORARSEE - Mg/ - B 5
6. EERBIE D KIEBR &% 1

7. BB O KGR &5 2

8. ARFE WL RISy

9. FEH &I

10. 55

11, R IRERTEER
12. [FINLAEDS R 72 KB B K6 B
13. [RBET NERMEET IV
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14, RETHMERMETH (REREE L EKTEER)
15, KTEBRE A ETEED

Course schedule is as followings. The teacher will explain the latest weather events and weather forecast for the week in about
10 minutes as a practical learning material of the atmospheric water cycle.

. Characteristics of water, water vapor and sea water

. Atmospheric moisture

. Atmospheric stability

. Clouds and precipitation

. Global atmospheric circulation and weather 1

. Global atmospheric circulation and weather 2

. Global hydrological cycle and climate

. Evapotranspiration and soil moisture

. River runoff

10. Snow

11. Isotope and water cycle

12. Hydrological cycle from a viewpoint of isotopes

13. Meteorological model and climate model

14. Climate prediction and weather prediction (Global warming and hydrological cycle)
15. Water cycle and human activities

O© 00 3 O O &= W DN —

EEFE (PE-EE)EDANELSDE Homework

WETIHEEERZRAL, T X TOERHIERRERK TR 2T R—Un BB TEA LT 5, il FEE O T/
LR— MR LBRIR AR TH D), FIomARRZ T, SERNBDOTNLEO KD H 5T —< 2OV TOLR—MAERL
HHo,

Printed materials will be distributed at the class. All materials will be also available at the web site after the class. Students
need to submit assignments in about every two classes and make a final report on the topic which the student is interested in
during the course.

RAEEE M D E#E LA % Grading System

INVTR—REF L AR —MIINZ T, RIS T DRI I LR A ISR 92, BRIFDLRIFLLTO@EY THD,
(/IR — B IO L AR — b (T0%)

(2T DR (30%)

The evaluation will be made by taking account of the reports and assignments (70%) and students’ attitude toward the class
(30%).

fh S ERFEIED & Other Faculty Requirements

TX AL EHFE Textbooks

KR TIIEWVFEIFH O NE LW T2 D FEE DT FANCHR FHITHE LR, Bl 5 RGN AR 5720 LR
—MERRCHEFOBRIZS B ITL THBUE,

This course does not require a specified textbook. The necessary references are found in the lecture materials, which will help
students to summarize reports and studies after the class.

&S EME Reading List
There is no reading list for this course.

SBAR—LAR— Websites
http://wwwoa.ees.hokudai.ac.jp/people/t_sato/personal/edu/class.html

AE=E DR—LR— Websites of Laboratory
http://wwwoa.ees.hokudai.ac.jp/people/t_sato/index—j.html

{l5% Additional Information
If you have questions, please feel free to contact T. Sato (t_sato@ees.hokudai.ac.jp).
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F1 B4 Course Title BR BT B 2 53R Advanced Course in Environmental Geoinformatics]
FREEHE Subtitle
EF#A Instructor RAM AVTAR [RAM AVTAR] (KZBi HERERBERL 20 7557
{8442 B Other Instructors
L BHFER Course Type RELE PR MR E
BASESE T Year 2020 K& S Course Number 045011
EARS Semester 1% H) (F % — | BBGI¥ Number of Credits 2
L)
B EMEE Type of Class fits X E R Year of Eligible Student 1~2
YW &REF} 2S5 Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_ESD 6311
K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
5] RERFP GREEFHER)
LR a—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th93¥H3—K - £ Middle Category Code, Title 3 Wi
IN3}ETI—F -4 Small Category Code, Title 1 A[HARET 2T A
BE83—F-8#8 Language Code, Language 1 BEEECTATHREE
Type
= EREIEZF DT E Availability of other 1 7Af
faculties
18 R EH 1§ Other Information BRETAL PR B R B

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

23D BH4E Course Objectives

The course aims to provide a broad understanding of the spatial analysis techniques and their use in many aspects of global
environment from research to management and policy making. This course is divided into two parts: (1) Principles of Remote
Sensing and (2) Digital Image Processing. 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.

FI:Z B4E Course Goals

The aim of the course is to familiarize students with the theoretical background and practical application of Remote Sensing.
Student will learn the importance of spatial data in global environment. 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.

$2EEHE 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
14. Hands—on—training on satellite data processing —4
15. Final Assignment/Presentation

O 00 3 O U1 v W DN —

—_
_ O

— =
w Do

EFrE (FE-BETHFEDRHNAEESE Homework

Working assignment after every lecture; Final report

RAEST D BEHE Lk Grading System

Attendance and class participation: 30% Working assignment after every lecture: 40% Final report: 30%

fhFEREIE D EH Other Faculty Requirements
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TXAREFE Textbooks

§RZE 15 B 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

SMAR—LR— Websites

AE=E DR—LR— Websites of Laboratory
https://ramenvjnu.wixsite.com/mysite

{i5#% Additional Information
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F1 B4 Course Title KBRS Advanced Course in Water Resources]
FREEHE Subtitle
HEEHE Instructor FI’6 AT [Takayuki SHIRAIWA] (EIRFH AT JERTI BB A AR —> 278l e 2 —)
{8442 B Other Instructors
L BHFER Course Type RELE PR MR E
BASESE T Year 2020 K& S Course Number 045012
EARS Semester 271 (& % — | BAfL$I Number of Credits 2
L)
B EMEE Type of Class fits X E R Year of Eligible Student 1~2
YW &REF} 2S5 Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_ESD 6311
K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
5] RERFP GREEFHER)
LR a—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th93¥H3—K - £ Middle Category Code, Title 3 Wi
IN3}ETI—F -4 Small Category Code, Title 1 AR ARey 2T A
BE83—F-8#8 Language Code, Language 1 BEEECTATHREE
Type
= EREIEZF DT E Availability of other 1 7Af
faculties
18 R EH 1§ Other Information BRETAL PR B R B

F—")—F Key Words
IKRILF, KRS FOKF AKPEER ., K&, RIS F R
Hydrology, Climatology, Glaciology, Hydrological Cycle, Water resource, Watershed governance

2% M B1Z Course Objectives

HIER | CAEULKIEEREZEDEE | WP LK SUF R FEREE LT MR - BRI S0 BRfiF 5, 721 0iE&R T, 2
BOMFENFEEEO KGR EO B LRI E OIS AENENITONTDEFIE 5,

Students learn the water cycle on the earth from both micro— and macroscopic viewpoints based on physics and hydrology.
Then they learn the application of these basic knowledges in solving various types of water resource problems.

Fl|3% H4Z Course Goals

IKPEBR KB TR AU D8 & IR BB RS DIZH 720 | BFH - E IR BLENO B R TED MM AE & 2O 52,
Students understand basic scientific as well as quantitative approaches to solve various types of problems in water cycles and
resources.

$2EEHE Course Schedule

1. 7k H20 O

HER DKoy

K =R —IEER
HFAKEH TR

IRIEBR DA E S

IREA T Ui b - Y B

FEDOH

TR AE R

L U F RS —

0. EB)IisE Bt

. Physics and chemistry of water H20
. Global water distribution

. Water and energy cycles

. Surface and subsurface waters

. History of water cycles

. Land and ocean linkage by water
. "Green dam”

00~ O U1 WM =00~ O WN

. Water resource management
9. Virtual water
10. International river basin management

ERPE (PE-EHEVEDRAELSE Homework
I, JRRIEL CH U NERAG L (TE L AR — MR 28I k0 EEMREEZ R,

Students are requested to review what they learned in the lectures as forms of reports with the help of printed materials.

RAEST D BEHE Lk Grading System
YA~ DOBINBEEE (25%), BHAID/NHE—N25%), BLOHIFRT AMZ LT,
Students will be evaluated by his/her attendance(25%),minor reports(25%) and qualifying test (50%).
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fh FEREIE D EH Other Faculty Requirements

T¥ A ZFF Textbooks

There will be no fixed textbook. Important texts and articles are introduced during lectures.

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory
http://uotsukirin.com

{i§% Additional Information
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F1 B4 Course Title Vil BR B 53R Advanced Course in Watershed Environmental Science]
SEZEB Subtitle
EEHE Instructor MR ¥E AR [Junjiro NEGISHI] (KB HERER 52 AL 2 7ERE)
1B L2 E Other Instructors | K S EA[Shiro TSUYUZAKI(ERER B AL 2 HF 72 E)
# HEA Course Type BRETR AR MF R
BASEEE Year 2020 K& &S Course Number 045013
EAME Semester 2% W (B & — | BAfI#I Number of Credits 2
A)
B EMRE Type of Class % &R ER Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class
F2 73124 3—F Numbering Code ENV_ESD 6302
KS¥EI1—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
EED) BRESRF P GREGE 750
LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 - BEPIRE) B AL E CRRZNAFOFR B | FeiEEFR B)
4343 —F & Middle Category Code, Title 3 Fidm
ING¥AO—K -4 Small Category Code, Title 0 Z D GRAHI7eH D)
HEEO—F-§§E Language Code, Language 2 HARGER OPGED AV HNAZHE | Sl B R ER M S 578 (B ARGE
Type NIIIGEE) B E T HIRE
=P EREISEE DRI E Availability of other 1]
faculties
# B EIH Other Information REGAL PR AP B

F—J—F Key Words
TR AT fE, Wi, DS B, ZEREREERE, R AR T

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

23D BH4E Course Objectives

TR — L TRk % e ERB A2 7 0 e AD BRARE, 2 L C, LA RO T IAE BRI H1 70 92 FIRUZ04R 2 72 PR OS2 e 2
S BRI, LUF O ST BEL TR ER 35,

1. Pitdsod BB B R OMEE Lk RE

2. PR - B E B b Ok 4 I Tk

3. PRELE T 72

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.

FI:Z B4E Course Goals

WA 2 E B R Bl E R ORI ELPITED

FERELHEER EBALTAT0DXERT 7o —F 55 TE5

TRIRER O AL T 5 E R FHIZ#C&5

WA 7R DRSS PR O H IR M LI AR TED
. Capable of describing in detail the structure and function of major landscapes within watersheds
. Capable of explaining major approaches in quantifying the structure and function of watersheds
. Capable of explaining principles and theories in sound watershed management

W N = s W

. Capable of discussing the importance and issues in integrated watershed management

2% E5HE Course Schedule
Ttk DR S & TR EE AR
SN BRERE

B 22 M T
HERESR D% Lk RE
s L7

WV B X OVKIEER
TATIEIEk D R LR RE

9 ML R

10 FeifsE pkae

11 BEOWZE L4

12 FAfME S R

13 IREHE OGS LR
14 TNV —TF A Nwiar
15 #fE

0NN O Uk W=
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. 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

. Agriculture impacts and countermeasures

. Structure and functions of landscape

. Alteration and conservation of landscape

. Complementarity and landscape management
. Theories and cases in watershed management

O 00 3 O U1 v W DN —

—_
_ O

—
[NV RN W)

. Group discussion
. Summary

—
(@]

EFrE (FE-BETHFEDRHNAEESE Homework
KRB EANEEOFNFH S (1 —2 &) ONFELE

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

REEE M D E#E LA % Grading System

B 5o 3 B B 2 R DB D DI A B E AT 975 (il sk 34
1. B INREE (20%)

2. FEIm~DZHN20%)

3. /IR —R20%)

4. FHELIR—h- 7L (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 S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks
HEPICHEELEYT

will be notified in the lecture

& 52 BE Reading List
HETITHEELEYT

will be notified in the lecture

SMAR—LR— Websites

AEZE D7R—LR— Websites of Laboratory

{i5#% Additional Information
http://northland.noor. jp/index_forth_page.html

-25-




F1 B4 Course Title PR A 3n Advanced Course in Environmental Conservation]

FEZEREA Subtitle

EE# R Instructor I SEEA [Shiro TSUYUZAKI] (R Z2Fe HERER B2 AL 2 F 5207

)

{8L4# 8 Other Instructors

L BHFER Course Type RELE PR MR E
BASESE T Year 2020 K& S Course Number 045014
EARS Semester 271 (k% — | BALL$I Number of Credits 2
L)
B EMEE Type of Class fits X E R Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_ESD 6312
K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
5] RERFP GREEFHER)
LR a—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th93¥H3—K - £ Middle Category Code, Title 3 Wi
IN3}ETI—F -4 Small Category Code, Title 1 AR ARy 2T A
BE83—F-8#8 Language Code, Language 2 HAGER OTEREDNAV AR ST R ER I S 35 (B AGE
Type NIIIGE) B E T HIRE
= EREIEZF DT E Availability of other 1 7Af
faculties
18 R EH 1§ Other Information BRETAL PR B R B

F—")—F Key Words
EReR, BB, AL, B, e e

ecosystem, environment, disturbance, succession, conservation, restoration

2% M B1Z Course Objectives

BRI 2O IEL /2 DR - LB R AR T DAL L, DR — VARLFIEIC DWW CERBT 5, BEEEREIEIL, 2 Iy
MBI T D, ZDZEMI7R A A IS S EERRBNZ DWW TR, BEEDOREBIEIC DWW TE LS5, DT, I
M7 TR L E KON OERFEE IR L, TZICAONA LR OEBERIONWTELET 5, 2hh, LS a 5
EUTBRR R AR AR R EE ~OIS H ATREMEIC DWW Tl D,

[ 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.

Fl|3%E H4Z Course Goals
ERER R ML LT BRE R ESCE TTA~DISH 1EH T2 5,

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

$2EEHE Course Schedule

1 EHFUDICERERETED

% 2 [\ ERRECE AT B R

o5 3| BREE-FEAR AR

%4 lE BEO =R —

%5 AEREROSAR

956 [0 HEELIHE T DA RBR OIS

7 E AR A

o 8 [8] AHAAEH SR B

%59 B BOEY

%510 [\] AR R4

% 11 [B] BEEEZARME

55 12 [0] FESE L ARME DO HERA S

%13 [\ FEEEIRELER

% 14 8] RABAERETFLIEHE RS

%15 8] £

. 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
. Biological invasion

. Inter—specific interactions and competition

CO 1 O U1 &~ W DN —
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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

EFrE (FE-BETHFEDRHNAEESE Homework
AEREE AR EONFITEBL TRLZL,

Should know the introduction to ecology before joining this lecture.

RIESEM D E#E LA % Grading System
BREA~DBINEEE (20%)E LR —RMB0%) D kA IZ > TEH 5,

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

fh S ERFEIED & Other Faculty Requirements

TXARZEFE Textbooks
ERPHERT D,

References are indicated in the lecture

AEEERE Reading List

RELLER O B IR —T 22 & ORI AR/ BE M7 1 L& R F IR E, 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
TEEAEOTZD DIEMEARES: WA W BT, 2017

BRI T

The references will be indicated in the lecture

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

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

{i§% Additional Information
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F1 B4 Course Title %7’%@5. BE 253 Advanced Course in Frozen Ground Environments]

EE=TEHB Subtitle [ 155 12 35 1 2 M ER BR 5% 175 ) O B 45 & i M [Acquisition and analysis of geoenvironmental
information in terrestrial areas]

EFH A Instructor )1 5F [Mamoru ISHIKAWA] CKZ B HUBRER B R} FF 5008

HLE B Other Instructors

# HFEA Course Type BRETR AR MF

BB Year 2020 EEIES Course Number 045015

EARS Semester 225 (a0 —2) | BABIEE Number of Credits 2

B EMRE Type of Class % &R ER Year of Eligible Student 1~2

& EFF} VS5 Eligible Department/Class

F2 73124 3—F Numbering Code ENV_ESD 6310

KS¥EI1—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development

EED) BRESRF P GREGE 750

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 - BEPIRE) B AL E CRRZNAFOFR B | FeiEEFR B)

th43#E0—K & Middle Category Code, Title 3 K

ING¥AO—K -4 Small Category Code, Title 1 N[ -ERET AT A

=553—F -5 & Language Code, Language 0 HAGECTITORE

Type

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information REGAL PR AP B

F—J—F Key Words
W AL, AR, KTEER, Ein iR RS

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

23D BH4E Course Objectives

AR T, B AR I BEL TA R 924 4 72 B AR 255 B4 (MU - KB - K S0) BRI 3B L b1, 2 e
o AN— E SROILARIR DB 25 25,

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.

FIE B 4E Course Goals

B AR BR LD FE T IS 301 DB A BRAFE S5, BR - Ak AR 100 /% B KBRS ME A B D ERE B L O NDITIK
T DI RO KGR IBTE 7 EOREBLG A 7 5, HLPERZEAE R TO AL B RO TR OV THE 25,
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 2 51E Course Schedule

1. & faefE oo 58l

2. WG - AR LR 3~ A I - fil A - KU R

3. RUREB) L 2 H)

4. FREICIB T DEN B RDLAE

1. Landscape of cold land region

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

4. Symbiosis in nature of the cold land region

#FrE (FE-BETHFEDRHNAEESE Homework
RRIZRRSZR U,

None

RAEEE M D E#E LA % Grading System
FEEA~DOBSNNEEE(T5%) I L O R — M2 LV EEH 5,

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

fh S ERFEIED & Other Faculty Requirements

TX AT} E Textbooks
MEPICERERA T LB, 2B EEZEEFEN T,

Handout is given and book information is provided in the class

AEEERE Reading List
The Periglacial Environment - 3rd ed.—,Hugh M. French:Wiley, 2007

SMAR—LAR— Websites

B D HR—LR— Websites of Laboratory
http://wwwearth.ees.hokudai.ac.jp/” ishikawa/

{i5#% Additional Information
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F1 B4 Course Title o A REZ AR [ Advanced Course in Applied Ecology]
FREEHE Subtitle
EEHE Instructor Sl B2 [Masayuki SENZAKI] (KB IERBR SR AL 20 5E6%)
{8442 B Other Instructors
F1BFER Course Type RELE PR MR E
BASEEE Year 2020 K& S Course Number 045016
EARS Semester 271 (k% — | BALL$I Number of Credits 2
L)
B EMEE Type of Class fits X E R Year of Eligible Student ~

W& EF} 25X Eligible Department/Class

273> %" 3—FK Numbering Code

K¥EI1—K 4 Major Category Code, Title

R =

LAR))ILa—FK L AR)JL Level Code, Level

th 4331 —K -4 Middle Category Code, Title

IN¥EO—K & Small Category Code, Title

EE80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 5578 (A AGE
Type SAFHFE) B E T DI

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information REGAL PR A AR B

F—J—F Key Words

WS RIE, EREREAE), (REX—F b RERXT A ARERE ., MFE-REHF vy~ jl~rnifes:
biodiversity, global environmental change, conservation target, reserve design, ecosystem management, research—
implementation gap, landscape and macro ecology

2% M B1Z Course Objectives

LM ZARNED FERBE S L BB B | B L OERIRE FIEEZF 5, R LT O RIZOWTHEETRD S 1) AW L ERMED
WRCEL SR &2 DR 2) WS HENEDRFZE MR F — 2 LERBHEER] | 3) Kk 4 TR R TFIELEDZ —7 YR, 4) BT ORARDEL
VR RN N A7 S O

This lecture aims to understand the fundamental concept and drivers in biodiversity and methods in practical conservation. In
particular, 1 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
latest conservation practices.

FI:Z B4E Course Goals

1) SRR O B TR L2 DFFEE T TED

2) B2 DRFZE A — AT I DM S AR O BB R A3 T& 5

I EL IR BFIEOR, #—7 v HEIZFHHTED

1) OO RS LR LT TED

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

$2 %5 Course Schedule

1. Ftoic

2. WS ERIEOH KSR

3. W SRR O E

4. FHEORFZEMZ L B RBIL~DIRE
5. FHEAEH. Bigr. S kTR

6. A= IR L4y WL

7. A RBHOE[LLIEY

8. {EARE - FEDREDOHH

9. EIREE-FROLRED IR

10. BEEOREO R

11, BEEOREDER

12. H-~7urr—NTORE ARERT VA LB
13. AEREROE T, ZV—r A7 T7OFI
14. REOFEEZEEGENE

15. &
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Introduction

Components of biodiversity

Values of biodiversity

Spatial-temporal changes in communities and their responses to disturbances
Interspecific interactions, competition, and invasive species

Habitat loss and fragmentation

Habitat degradation and environmental pollution

Theories in population and species conservation

Cases in population and species conservation
. Theories in conservation of communities
Cases in conservation of communities
Design and management of nature reserves at national/macro scales

O 00 3 O U1 v W DN —

—_
= O

— =
w Do

. Ecosystem restoration and the use of Green Infrastructures
14. Issues in practical conservation
15. Summary

#FrE (FE-BETHFEDRHNAEESE Homework
BB RN RSN T T AN E R L ON A HAR L TR,

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

FAEET D B2 LF % Grading System
FEADOBINREFL(20%) L LR —MBO% D AAEIZ L > TREAM 92,
You are scored by attitude in the lecture (20%) and report (80%).

fh S ERFEIED & Other Faculty Requirements

THX AR ZF]E Textbooks
HFRTPITHEELE T, References will be notified in the lecture.

&S EME Reading List
HFETIZHEELE T, References will be notified in the lecture.

SBA—LR— Websites

B D HR—L_R— Websites of Laboratory
https://masayukisenzaki.wixsite.com/senzaki

{i§% Additional Information
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FLE 4 Course Title

BRI AT S 1 [Methods of Environmental Analysis 1]

FEZEREA Subtitle

E{E# 8 Instructor

B #— [Yuichi SSHAYAKAWA] OR“2B5e i ER BR 55 B2 72 B5%)

{8L4# 8 Other Instructors

L BHFER Course Type RELE PR MR E

BASEEE Year 2020 K& S Course Number 045017
EARS Semester 15214 B {7 Number of Credits 2

B EMRE Type of Class T IR Year of Eligible Student 1~2

YW &REF} 2S5 Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_ESD 5502

KS¥EI1—K 4 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

e

BRTLR R RETEE R )

LARJ)ILa—FK L AR)JL Level Code, Level

5 REEFE (&1 S SEPIR A (A2 AEOFR B) | REFEBEHER
F#FH

th93¥H3—K - £ Middle Category Code, Title

IN¥EO—K & Small Category Code, Title

0 Z D B H72H D)

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

2 AARGEM OREED AV ANAREE, SR E RER A 558 (A ATE

Type SAFEE) B E T DR
= EREIEZF DT E Availability of other 1 7Af

faculties

18 R EH 1§ Other Information BRETAL PR B R B

F—")—F Key Words

TpAMELI, GIS, HEAMIZEHE (Fr—2), GNSS, L—¥ &, HiFEEHI

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

2 %D BE Course Objectives

HELSE) 208 L3R ST SRS B 7R K T — X DOULEEDDALEE - FE ROBER N TE DI DL, T70bh, WO ErE%H
fRLT- BT, HENIEOT-D O FHANESEZ 7O, ELimsUiFRIE A T&Endoc2nz e,

This practical course intends to familiarize students with collection, analysis, and presentation of various data sets necessary
for geographical Master’ s thesis research. Based upon the understanding of research basics, we focus on learning and utilizing
various practical methods including topographic measurement,/mapping.

FIE B 4E Course Goals

Pk ER BEREZ 51T 2 HARBRBE T SO UG - 08T FIEICOWTERABL CEMEAED, A OHBERFTHEIIFE AT 254912
T5,

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.

$2EEHE Course Schedule

JESEEEN A TOWEE, E~OBRET LB T —a B TE,

The course consists of basic classroom lectures/practical works and field works for geography research. It also involves
presentations.

#RFEE (FPE-HE)FEDNBLSE Homework
MEEE 52, IR ETICUR—MERL, LB T —ar 2179,

Assignments, report, and presentations.

RAEST D BEHE Lk Grading System
(D) HE~DOBM, TV T—ay, 1EE(EE50%), BEU2) LAR—F(60WIZED
By (1) attendance, oral presentations and assignments (in total 50%), and (2) reports (50%).

fh FEREIE D E M Other Faculty Requirements

T¥ AT Textbooks

%52 BE Reading List

SBA—LAR— Websites

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

{##% Additional Information

BRI, B R OEREERH (AREET) 12175 90~180 /rDbd &, AN TEIETHHONLDET, BATOREE BT
VR AR LRV ET, T — DA 1A TEFRBRE LT INAL TTEE,

Consists of 90— to 180—-minute meetings including weekend meetings and overnight outdoor practice. Costs for transportation
and insurance are at students’ own expense. Do not forget to subscribe insurance for outdoor practice.
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FLB 4 Course Title BREEMEMT V5783 11 [Methods of Environmental Analysis 11]

FREEHE Subtitle

EEHE Instructor P PR [Teiji WATANABE] (K“2Fe HhERBRBE R 2B 2R

{8442 B Other Instructors

L BHFER Course Type RELE PR MR E

BASEEE Year 2020 K& S Course Number 045018

EARS Semester 2574 B {7 Number of Credits 2

B EMRE Type of Class T IR Year of Eligible Student 1~2

X & 2FEl 25X Eligible Department/Class

F2431)2 %' 3—F Numbering Code ENV_ESD 5501

KS¥EI1—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development

BB BREEE P GREEE T H)

LARILa—K:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B RN EOR B) . KERE LB
ERlE

th 4343 —K -4 Middle Category Gode, Title 5 i - 1Y

INDHEO—K 4 Small Category Code, Title 0 ZDM B EMRH D)

BE83—F-8#8 Language Code, Language 1 BEEECTATHREE

Type

P ERBIEZF DRI E Availability of other 1A

faculties

18 R 1§ Other Information BRETAL PR B R B

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

2% M B1Z Course 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.

Fl|3% H4Z 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.

$2EEHE Course Schedule

1. Lectures: 14 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) World’ s mountain environmental issues: Mountain hazards

(13) The Himalayan Environmental Degradation (THED)

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

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

EEFE (PE-EE)EDHNELSDE 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.

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

fhFEREIE D EH Other Faculty Requirements
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THX AR ZF]E Textbooks
Mountains,” Price, M.F.: Oxford University Press, 2015
/e —, LB — 3%, 2017

AEEERE 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

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

S BAR—LR—T Websites
http://www.teiwatanabe.com

AE=E DR—LR— Websites of Laboratory
http://wwwgeo.ees.hokudai.ac.jp/index.php?easiestml_lang=en

{i§% Additional Information
Lectures and discussion by English only.
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FLB 4 Course Title 1L BR BRI 15 323 [Field and Laboratory Work in Mountain Environments]

SEZEB Subtitle

EFH A Instructor A1 5§ [Mamoru ISHIKAWA] CKZ B HUBRER B R} FF 5008

j8%4# B Other Instructors | J 15 —[Teiji WATANABE](MIERER i BHFA A FERR)

# HEA Course Type BRETR AR MF R

BASEAE R Year 2020 K& &S Course Number 045019

EAME Semester AR E B 518 Number of Credits 4

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

& $F} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESD 6512

K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
5] RER b GREEFHER)

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th93¥H3—K - £ Middle Category Code, Title 5 1. 92

IN3}ETI—F -4 Small Category Code, Title 1 AR AR 27 A

B E83—F-8#8 Language Code, Language 2 HAGER OTEREDONAV AR ST R ER I S 35 (H AGE
Type NIIIGE) B E T HIRE

= EREIEZF DT E Availability of other 1 7Af

faculties

18 R EHIH Other Information BRETAL PR B R B

F—")—F Key Words

L B ARER SR, BARORGE - PR A, WL, KR, HUamRe, AKPEER, @il

Mountain natural environments, nature protection and conservation,frozen ground, permafrost, geomorphic processes, water
cycle, alpine zone

23D BH4E Course Objectives

PO L FLIE T - P LAk s, RS B KOS INCEBI 0 B4 3238 2179, B 3238 DRIZIZENIZBWT, 74—/ R
T — I OFERCHNT OB F& FIEEMRHL, FERICBORINELLT — 2 &b LT —RA U M W RERETT,
RE L HUERe A O, WA, KTESR, ANARURER S OREBS A & ILH COKBREZBL TFES,

Maruyama: This course consists of field surveys and basic lectures. Field surveys are practiced in Mount Maruyama and its
surrounding area in Sapporo City in both non-snow—covered and snow—covered seasons.

Daisetsu Mts: Attend field trip on the area underlain by permafrost, and learn geomorphic processes, vegetation dynamics,
water cycle and anthropogenetic impacts of this area.

FIE B 4E Course Goals

D IFESRICBIT5 BARBRREB IO AL BRED DDV EEFT 5L,

2) 74— ARI—IOEIEF IO, 7 — 2% A OHEO R LR F TEDINNTRHL,

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.

$2EEHE Course Schedule

P L AL - 12 1S, S DB EE %179, BFAMEE ORI ICERNITIBWT, 74—V RU =7 DFEATID £
LD IFIEEREL, EBRZAOPPEELTZT — 2 &b Ll T — R AU N TR R AT,

REWLRFBLOE LAFIZT2IA3H (LWNEHDHWNEIT o MA) OEEH Z1T5, FANTKE LD BRI LTIz
WCOFRREATY, BN TIIT N —T B TT — <2 EOREEITI, FIUEZORREE DB TRRTHEEBITL AR —MAE
5T %o

Maruyama: This course consists of field surveys and basic lectures. Field surveys are practiced in Mount Maruyama in Sapporo
City.

Daisetsu Mts: The students practice field survey in the alpine region of the Daisetsu Mts for three days. Before this, lecturer
provide courses on the nature of this mountains and basic mountaineering skills.

#mEE (FPE-EE)EDANB LS E Homework
e Nk ]
See Course Schedule

BARSE B D E#E L& Grading System

AL 7 — A RIZBTDIEENR L R B E LD T/ T —RA U REER, LR —hOIRHICEY, BERNHIETT5 (50%)
KE L FLH#ZOFEERCL R —Me LI L33 5(50%)

Maruyama: By fieldwork attendance, oral presentation and reports (50%).

Daisetsu Mts: By oral presentation and reports (50%)

fh FEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

EE 5 Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory
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{l5% Additional Information

Bp 4 R Te O B N2 250 1R BN E L TR THE T %, RFEF COEEF IZBEDLRBITINAL TWRWEIZSINATZD
720 I s AR BARBR DR ) 233k D B D,

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

REWLFEEIL 6 A FAIITI, ZZTIEERREHIRA X L3572 | ZaEHE IR T 22085,

Field survey in the Daisetsu Mts will be in the end of June. Since this survey targets the natural protected areas, there is also
possible to limit the number of students.

SEEN LB B O - f VAR - IRV ) 1T IEAR) S A0 L,
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FlEH 4 Course Title A

H SR B br A 15 523 [Field Work in Integrated Observation]

FEZEREA Subtitle

E{E# 8 Instructor

i S8 (Shiro TSUYUZAKI] Ok HERBRBE FHERF 2267

{8L4# 8 Other Instructors

R 1% B8[Junjiro NEGISHII(MUERERBERL E0F9ERT), i A fE[Tomonori SATOJ(HIERER

BRI FSERT)
# HFEA Course Type BRETR AR MF
BB Year 2020 ErfE1E|FES Course Number 045020
EARS Semester 15214 B {7 Number of Credits 2
MR Type of Class % FHHAER Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

F2731)24 3—FK Numbering Code

ENV_ESD 5502

KS¥EI1—K 4 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

e

BRTLR R BRETEE - FE K0

LARJILaA—F:LA)JL Level Code, Level

5 KBE (&1 ST PR CGERERZRNAOFR B | REEFeb@iR
SRl

th93¥H3—K - £ Middle Category Code, Title

IN3¥EO—K & Small Category Code, Title

0 ZOfth (e A Hi7etm)

EE80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 5578 (A AGE
Type AFHFE) B E T DR

P ERBIEZF DRI E Availability of other 1A

faculties

# B EIH Other Information REGAL PR AR B

F—")—F Key Words
[F7E, FPFE, Bhipfl, K5

Identification, plant species, animal species, climate

23D BH4E Course Objectives

MR — /L COBREM FIEE, LRI, JEBNFEL 5

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

regional scale.

¥ 3% H4E Course Goals

AR I DIRIE L « AL D AL A PEAF9 5,

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

122 5HE Course Schedule
D) LB E B O R &
a) HEY D FRIE100 FELL FAH 2 5)

b) B OFEILELFED 2L B L~L D & B i)

o) - EOBI

2) KERBRBIORBEOV TV T HikEREE
3) FmEy 7t RS EE OB FEEE S

1) Identification of plants and animals in Hokkaido
a) plant identification (more than 100 species)

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

c) 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

#HFE (FPE-EE)FORNBLSE Homework
Gy HE X 8 5 D FERRERD 22 7 1T BR L T 2,

Understanding how to use books for species identification, etc.

RAEST D BEHE Lk Grading System

FE~DOBNNFERE (20%) & e #& BIZATHRBR(GOWIZLVFEN 5,
To be evaluated by your attitude during the field training(20%) and examinations conducted on the last day(80%).

fh FEREIE D E M Other Faculty Requirements

TX AL ZF & Textbooks
HAZ L ARFBIOEE PR~ T5

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

EE 5 Reading List

SMAR—LAR— Websites

http://hosho.ees.hokudai.ac.jp/ " tsuyu/top/lecture/taxfield.html,
http://hosho.ees.hokudai.ac.jp/ " tsuyu/top/lecture/taxfield—j.html

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title WA BR BT M B §H A 15 52 ¥ [Field and Laboratory Work in Integrated Environmental
Geography]

EZEA Subtitle

HEZE Instructor P38 6 [Teiji WATANABE] CRF B HIERBREERL 7R 5E85%)

HLE B Other Instructors | A FT[Takayuki SHIRAIWAIUKIRMF - B2 AK—Y7), FJII #—[Yuichi S.HAYAKAWA](H#
S e i)

L BHFER Course Type RELE PR MR E

BASEAE R Year 2020 K& &S Course Number 045021

EAME Semester 1528 B 578 Number of Credits 4

B EMRE Type of Class B IR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESD 5502

K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development

BB BREEE P GREEE FH)

LARI)ILa—FK:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERIZR2NEOR B) . KERBE LB

ElE

th 43—k -4 Middle Category Code, Title 5 1EE . F2Y

IN3¥EO—K & Small Category Code, Title 0 Zofth AL D)

B E83—F-8#8 Language Code, Language 2 HAGER OTEREDNAV AR ST R ER T S35 (H AGE

Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 1]

faculties

18 R EHIH Other Information BRETAL PR B R B

F—")—F Key Words

HIEZRE -~ o7, WO KB - FE B, 7 — 24T, ik, BREEE S

Topographic measurement and mapping, Hydrological observations and discharge measurement, Data analysis, Social survey,
Environmental geography

2% D BE Course Objectives

PSR - BLNZR S, 74— VR T — BT D B R 1k - BT DWW TEE 5,

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

FIE B 4E Course Goals

BpAhCILEENZR FARELEE, JE, fERRAENTEDINNRDIL, HIET — X#2IILHETIHN T —FDMBNTEHIIIZ
5T &,

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.

2% E5HE Course Schedule

FEHIR I C B W TEERE RO B LR AT, A EE ORIZICBWT, KGR, 74— R —7 D FERT —& Ofif
WreOEED FIEEMERL, RERICT — 22T HIEEE1TH, WA EE CIE, BRI by Z2 -7 1 FRIR o) B, A T.ik
BLEDORE, HEONTWE, LIBEBY A= eT —~<I, RBOBRLEH, & (22T —Tay,
e AMLZERE (Fa—2), GNSS, L— IR L), WO T3 OKEOBRBE R - i ENERE), U4/ —21CBT 54k
SPEERLVE RN T, ERRIIGONT — X O FIEIC OV TR 5,

This course consists of (1) basic lectures on landscape observation and description, map interpretation, topographic survey,
and hydrological measurement before the intensive field trip; (2) 5-day field trip to Tokachi area, eastern Hokkaido; and (3)
laboratory analyses on the data—sets obtained in the field. The 5—day field trip focuses on: (1) river environments, human
disturbance and conservation in the Shibusan and Tottabestu rivers, (2) human disturbance in the coastal area; and (3) societal
involvement of Tokachi—Shikaoi Geopark for sustainability, for which students use various kinds of equipment including
discharge measurement and in—situ measurement kit on water qualities, UAV (drone), GNSS, laser scanning, and total station.

#mEE (FPE-EE)EDANB LS E Homework
AL FEE ORIZIZENIZB T, 74— VKT —JDFIERT — X O E0F LD kAT 5,

Pre— and post—laboratory works are required.

RAEST D BEHE Lk Grading System
T4 —/VRIZBIT DIFERRIL(50%) & R A L T2 AR — RO HH(G0WIZ LI §5,
By fieldwork attendance (50%) and reports (50%).

fh FEREIE D E M Other Faculty Requirements

T A -#F & Textbooks

%52 BE Reading List
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SMAR—LR— Websites

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

{l5% Additional Information

FLENTL B R (i - 151 B2 ) 1T AR DRI D28, F M, FHEITM B2 EARR OB H B8 oM
NI FIIZHEPHET 22, 74— VRV —=ZICAR BB LURWRBE THLZE, T — DA A TEFERRE TN
AT 5T, 2020 G5 H I TE,

Accommodations and insurance are at students own expense. Students are requested to prepare field notebook, topography
maps, and other essential materials. To be scheduled in May, 2020 (Subject to change).
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F1 B4 Course Title BR BT It ¥R Introduction to Environmental Adaptation]

FEZEREA Subtitle

E{E# 8 Instructor 8% I B —H[ [Shin—ichiro NORO] (R ZF: Pt i ERBR 52 B A 52 05%)

HLH B Other Instructors | 1 FESC[Tatsufumi OKINOJ(HIERBREE R 2AFZER7), HH  fih[Kazuhiro TOYODA](HEK
BREERLEMFIERD), fiF  TE A Masaaki KURASAKI(MuERBR BERL Z£AF 52z

# HFEA Course Type BRETR AR MF
BB Year 2020 K EIZIES Course Number 045022
EARS Semester 1% H) (F % — | BBRI¥ Number of Credits 2
L)
B EMRE Type of Class % IR Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_ESD 5200
K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
BB BREEE P GREEE FH)
LARI)ILa—FK:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERIZR2NEOR B) . KERBE LB
ElE
th 43—k -4 Middle Category Code, Title 2 A
IN3¥EO—K & Small Category Code, Title 0 ZDM B ERH D)
EE880—K-EEE Language Code, Language 0 HAZETITHRE
Type
=P EREISEE DRI E Availability of other 1]
faculties
18 R EHIH Other Information BRETAL PR B R B

F—")—F Key Words

BREGE)S T RS, R AT A e B, W WRELE O EREE ALFEMEDIVARI T BAA N F /77 /0y
—DFLAE

Environmental adaptation science, Environment and human beings, Biological system, Effects of heavy metals and endocrine
disrupters on the body, Risk assessment of chemicals, Nano—technology for environmental adaptation

2% d B1Z Course Objectives

NEDP RN HIERIR R AR FFL CUOT2DIZiE, BRE O AN E D7 T2 LI, ZITOTZBRE A~ DL A B 2 T
WSILE R DD, ARG T, f“““fy%@f“O)%E,z&foté AR AT DO B - E{Z?-(tf)fai“&@&%ﬁﬂﬁéﬂb BREZIE s D
72D DAL E OE BT /77 /ey — DO IEEIZ OV TES,

In order to preserve our environments sustainablily, 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 biological system
and the circulation and impacts of materials, and also learn the risk assessment and management of chemicals and the basic
technologies for the environmental adaptation.

FI:Z B4E Course Goals

BRETHEISE £ 25 BT, %@%6**&&6&12&yx?lﬁ%iﬁf@fﬁ:}m BREECOWEOIEEROMEE LA ME DV AT &
AR NEEDOF B THMECED, Fo, BESEISIBELRDB 05N, /7 7 /0y — DR OV TR TED,
The goals of this course are to understand the blologlcal system in environments, metabolism mechanism, circulation and
impacts of materials in environments and assessment and management of chemicals and also to understand the basic
nanotechnologies for environmental adaptation.

{8 % 5HE Course Schedule

1) REUTH DD BR B (1)

2) RRUCH A ERFEME (2)

3) BREZ A MR A~ 728 L = oL — -« FURHRLE R (1)
4) BRER A RHRI A 728 LD = 0L — - JFURHRLEH 7T (2)
5) AR AT AR O FEAE

6) WM ELYEH — N B ELIE R &2 O RO % W52 B3k
7) EEBOAREE

8) KB BREE Cor R HER(L

9) 18 RUR FHCC R A NS B RE O TR T o5 Y
10) L7138 BT D i SR BESEW) O Hi @ AL 5y

11) BFEDOIYRTT AR

12) b E OB

13) (L E DVAZ TR AR

14) YA T BAA NI T D2 R 3%

15) Bk

1) Environmental issues involved in air (1)

2) Environmental issues involved in air (2)
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3) New fabrication technologies of energies and raw materials toward environmental load reduction (1)
4) New fabrication technologies of energies and raw materials toward environmental load reduction (2)
5) Basic biological functions and metabolism in mammalian

6) Function of endocrine disrupters — Function of endocrine disrupters and how to use the reaction of endocrine disrupters to
construct the assessment method for chemicals

7) Effects of heavy metals (Hg and As) on living organism

8) Aquatic inorganic geochemistry of elemental behavior in the environment

9) Airborne radioactive contamination in urban areas from the Fukushima nuclear accident

10) Underground disposal radioactive waste from nuclear power plants

11) Food safety risk assessment

12) Chemical management

13) Risk assessment for chemicals

14) Student presentation of risk assessment

15) Examination

EFEEE (FEF-EB)FDORALS E Homework
FRER D UE(iE DT80 DB IS

Studying for an examination at home.

RAEST D BEHE Lk Grading System
23~ DO ERRE(15%) SR BR(85MIZ LV FEAT 32,

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

fh S ERFEIED & Other Faculty Requirements

T A -#F & Textbooks

& 52 BE Reading List
BRI EE ORI LT AL KBEER B R0 : AL R AR, 2007

SWAR—LR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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FLB 4 Course Title B o 4wl Advanced Course in Environmental Adaptation]

FEZERAA Subtitle (B ARFERR)

HE% B Instructor R 1EPA [Masaaki KURASAKI] (K 2Pz MIER BR BBl 2 HF 52 0%)

HLE B Other Instructors | 1 FEC[Tatsufumi OKINOJ(MEREREERL FAH2ERE), B-H  Fn5A[Kazuhiro TOYODAJ(MIER
BB R R AR gEpE), )1l 52 [Toshiyuki HOSOKAWAI(R % 2 B #EMEREAE), 75 R fE
[Takeshi SAITOJ(FREERIHFAMFZERL), B8 E—AR[Shin-ichiro NOROJ(MIERERIZFL A 50B%)

# HEA Course Type BRETR AR MF R
BB Year 2020 FMEIES Course Number 045023
EAME Semester 15 (E % — | BAI¥ Number of Credits 2
A)
B EMRE Type of Class % IR Year of Eligible Student 1~2
xR 2FEl 25X Eligible Department/Class
F2 73124 3—F Numbering Code ENV_ESD 6320
K¥EI1—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
BB BREEE P GREEE T H)
LARI)ILa—FK:LAR)JL Level Code, Level 6 KFPe (& L - FEPIER) AR B CREIIZRNAEORE | SR B)
4343 —F & Middle Category Code, Title 3 Fidm
IN3¥Ea—K -4 Small Category Code, Title 2 BRI E R
Si83—F 58 Language Code, Language 0 HAGETITORZE
Type
=P EREISE DRI E Availability of other 1]
faculties
# B EIH Other Information REGAL PR A AR B

F—J—F Key Words

BRETE)S ., BB AR, EE I, SV AT =g ALEWE DY AT FME S T | HEPEER BT, )
BRbE MAMEES R

environmental adaptation, reducing environmental impact, remediation technique, bioremediation, phytoremediation, risk
assessment, management for chemicals, ocean environment, river environment, radionuclides in the environment and
monitored natural attenuation, roles of essential trace elements

2% d B1Z Course Objectives

BRBARIKBOIZOI AL FWE L ARED DY AL FEWE D ERA~DZEE EROFFOPIHAT =X 2 IHITIT )
BOBHIRLEINEZOWTHESEEDIT, BREEL B IZB T 2 L0 FM R ERRIC OV TEET 2,

The relationship between chemicals and a living organism, the effects of chemicals on a organism and the protection mechanism
against chemicals, and also the regulation and management methods for chemicals as well as the technical matters on
environmental adaptation and remediation in order to reduce environmental impact will be learned.

FI:Z B4E Course Goals

R AMR D7D O ALFWE L EREDOBID & OB, (LW E OBIHIE B L, SOITITEREEL - EEICET S
EI A PN CIRSES R T,

The relationship between chemicals and a living organism, the regulation and management methods for chemicals and the
concept on environmental adaptation and remediation mechanism in order to reduce environmental contaminants will be deeply
understood.

2 EEHE Course Schedule
BREIS SRR

VAL DK UE A BN E o & SO s
AETEE, KRG, TGO B L2051k
St Ol ETE, TIOEE

T U TR RE ~ 0D BRI
T7ANAT 4 =—ay

INAF VAT 4=—ay
[Eipiigsepas s

Ay Sl NES P oYt s i |
WEREL~A 0T TAT v
WAL R L

Z ALV R OB BEIG A (1)
ZAMAEL O BRI (2)
HHACZRIE Y E DV AT FET
AT

BRSO

1. Introduction of environmental adaptation
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. Quaternary climate change restoration and history of civilization
. History of Air, water and soil pollution and its control
. Viewing of “Under the Dome” by Chai Jing
. Bvaluation of effects on higher brain function
. Phytoremediation
. Bioremediation
. Migratory fish and environment
Environmental Problems in vessels

O© 00 3 O O &= W N

—_
— o

. Marine environment and microplastics
. Essential trace elements and health

—
Do

. Environmental application of porous materials (1)
. Environmental application of porous materials (2)
14. Risk assessment of organic chemical pollutants
15. Total discussion

—_
w

#HFE (FPE-EE)FORNBLSE Homework
TEEEOLELINDEIEL3:7T TY,

The required ratio of preparation and review is around 3: 7

RAESE M D E#E LA % Grading System
BT BITHBMNE (M) (50%) & LR —ME0WIZ L > TR 5,

Contributions for lectures(50%) and reports submitted(50%) will be evaluated for decision of grade.

fh S ERFEIED & Other Faculty Requirements

TX A ZFF Textbooks
BREMEH OREEEMNT,/ AuiE KK FEREER SR 2B : ALiE KRS

EE 5 Reading List
I BB ORI KR BB S A et - AL E KR

SMAR—LR— Websites

AEZE D7R—LR— Websites of Laboratory

{i5#% Additional Information
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FLB 4 Course Title B o 4wl Advanced Course in Environmental Adaptation]

FEZERAA Subtitle (FHZER)

HE% B Instructor iR TEPA [Masaaki KURASAKI] (K2 Pz MIERBR BBl 2 HF 52 0%)

B LB Other Instructors | ¥ FE X[ Tatsufumi OKINOJ(ERERBERL A 7E0E), B-H  Fn5h[Kazuhiro TOYODAJ(HER
BRI AR, BF i E—BB[Shin-ichiro NOROJ(HIBRERSEARL I 7E0E), ILH == 5][Koji
YAMADAJ(HUEKBR B2 R}~ FZERT)

# HEA Course Type BRETR AR MF R
BB Year 2020 FMEIES Course Number 045024
EAME Semester 2% W (4 % — | BAfI# Number of Credits 2
A)
B EMRE Type of Class % IR Year of Eligible Student 1~2
xR 2FEl 25X Eligible Department/Class
F2 73124 3—F Numbering Code ENV_ESD 6321
K¥EI1—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
BB BREEE P GREEE T H)
LARI)ILa—FK:LAR)JL Level Code, Level 6 KFPe (& L - FEPIER) AR B CREIIZRNAEORE | SR B)
4343 —F & Middle Category Code, Title 3 Fidm
IN3¥Ea—K -4 Small Category Code, Title 2 BRI E R
Si83—F 58 Language Code, Language 1 BEFE TR
Type
=P EREISE DRI E Availability of other 1]
faculties
# B EIH Other Information REGAL PR A AR B

F—J—F Key Words
environmental remediation, bioremediation, risk assessment, management for chemicals, monitored natural attenuation, and
statistical analysis (t-test, x 2-test, and F-test)

23D H4E Course 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.

Fl|3% H4Z 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.

{8 % 5HE Course Schedule

. Guidance and Environmental Adaptation Science

. Patients with diabetes are increasing year by year in Southeast nations

. Risk assessments of chemical contaminants

. Bioremediation

. Environmental adaptation of marine ecological system (1)

. Environmental adaptation of marine ecological system (2)

. Energy saving in Japan

. Basic statistics for environmental chemistry (1)

. Basic statistics for environmental chemistry (2)

. Basic statistics for environmental chemistry (3)

. Environmental issues involved in air (1)

. Environmental issues involved in air (2)

. New fabrication technologies of energies and rawmaterials toward environmental load reduction
14. Fluorescent and chemiluminescent chemical sensors applied to environmental analysis
15. Student presentation

O© 00 3 O O = W N —

—_
= O

—_
wW DN

EEFE (PE-EE)EDANELSDE Homework
Review of each lecture is essential. In addition, it would take several hours to prepare each report to be submitted in the
classes.

RAEST D BEHE Lk Grading System

Based on class contribution (20 %), submitted reports (60 %), presentation and discussion (20 %) in class room.

fh FEREIE D E M Other Faculty Requirements

T¥ AT Textbooks

EE 5 Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory
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{l5% Additional Information
This course is the English version of the lecture with the same title in Japanese.
You can earn credit from only one of the English version and the Japanese version.
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F1EH4 Course Title B 2t B HdnAdvanced Course in Environmental Metrology]

FEZEREA Subtitle

E|EHE Instructor B-W Fo5k [Kazuhiro TOYODA] (KZ4PE I ERER BB A FE 1T

{84 Z B Other Instructors | 1% HEX[Tatsufumi OKINOJMERBREERAIIFERE), &I 5[ Jun HIROKAWAI(MERBR 57
BHARFZERE), MM IE B [Masaaki KURASAKIJ(HhER B8 8% B AR 2282), 1 3<[Kazuo
JINJAbEE S A AR ZE T

FLB#E5I Course Type RELE PR MR E
BASEAE R Year 2020 K& &S Course Number 045025
EAME Semester 2% W (B & — | BAfI#I Number of Credits 2
L)
B EMEE Type of Class it ¥R E R Year of Eligible Student 1~2
& EFF} VSR Eligible Department/Class
F>731)>4 3—FK Numbering Code ENV_ESD 6320
K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
5] RER P GREEFHER)
LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 - BEPRE) B AL E CRERZRNAFOR B | FeiEEFRB)
4343 —F & Middle Category Code, Title 3 Fidm
IN3¥EO—K & Small Category Code, Title 2 BRI R T
&EEO—F - &5 Language Code, Language 0 HARGETITHRE
Type
=P EREISEE DRI E Availability of other 1]
faculties
18 R EHIH Other Information BRETAL PR B R B

F—")—F Key Words

BREEFHAL KBS, KRG Y, sHEE, RS, Sidh. BREE AR, BURBREHAL 3% P

environmental measurement, water pollution, air pollution, dosimetry, metrology, environment law, statistics, environmental
analytical methods, measuring control

2% D BE Course Objectives

HERBR LA HERF T~ RIEAMORBILZDE 3 LT, ETIIBIEORE AR ORI EZ ELGHILE T2 0L ERHD,
ZOEF T REAMOBURA E BIFHAT 2720 Okk 2 R 5 1EMmE T 5. Fo, BRICET2mERRE AN LR DI1258
DLWEROESZ BT D,

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.

FIE B 4E Course Goals

SESFRBREFUNECZOH EE B, BLOZENOICBEE U7z AR OV CEE 35, BIR G & L O BRERfGR O
BRAETRNE L I D ETHFRDERIIE D B,

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.

{8 % 5HE Course Schedule

5 4 DOBREEHHT OFMERENEND B ML EIEIC OV GRBREZ B0, AREIHEFHA, REUGYLEHL
HRALE O ANR R 53 1 D53 L BURBREHRIZR E OB FED 53 HTEIZ DWW THEME T 5, LERHIVULEK TOIFEMmED
FFROMERRPHIZ U T, Bl 3 DB R LG REHIC OV THERDLITR), B, BROARLT, B3I —EK
DIEBLBI RV, HBIIIAREZ SISOV TORREBIRW, SOt Z 2729,

Schedules: Five 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.

EEFE (PE-EE)EDANELSDE Homework

FARMZALT WBE R O DN TE T E L TRLIENEEL, EF T, FEBEA 0L T R LRI DO REH
BEBLTUNERDD, 70, AT A AROEZFEMEROZEL BRIEL TWDT2D | HARFEDH THEREIT,
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.

BAESE M D E#E LA % Grading System
A~ DBINEEEE (20%) 35k (80%) LT=3> T, 12/20K) T E D EAERBRIT LT 2T AL,
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HONCH T—8 H HPICBREEFHE L R tHJ?EL DORHEFI L BB LI AR ZOEED 12 AoREHRL (R
)%x?ﬁb“( EUE 2 BIZAPHALIZSG ST, EROFHMEEEICE SR DL T, e BT 5, G TE

IRl E T, ERROFHm AL E u%’DGJZﬁa%BKHﬁ‘E) DEVERRBRICA G T RO MEENF 25X H%
2T b, fé:kztzuﬁﬁszx FORNZT TIZER L TWGE T, ERRO R I DWW il F M 21T 5, S Bl 3=

EE 72 EOEFRBRIC OV THZE DS LD ﬁ%iﬁﬂ’lb VET D,

Participation attitude for the class (20%), Exercises (80%); You must have the final examination will be held on Dec.2nd).

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 S ERFEIED & Other Faculty Requirements

T¥ AT F Textbooks

%52 BE Reading List

SBA—LR— Websites

AE=E D7R—LR— Websites of Laboratory

{i5#& Additional Information
10/5(H) H figl AVzoF—ar LEHEEORFO®)h
10/7GK) - Fok TERERBIFRIEML 1
10/12(H)#h Fnk Ff“"fifééwzﬁ
10/14 K) - FnR b2 A
10/19 () #h Fnde b2 R
10/21 (OK) Jekies TEH Véfim"i“;%%ﬁ@rﬂﬂﬁ(fti{zt B4R
10/26 (7)) Jekiey BB TERE . IRENOFHA
10/28 (K) ¥ E—RR (b3 1
11/2(H) 82 B—R8 bZEOREf#E 1)
11/4 (K) - FnoL Kk & 722l S il i 5 &8 BB |
11/9(H) & sl L aE St 1 - ERL AR S HEE TRt
11/11OK) B Fnol TR EH R 11 —3E & 53 8o AT
11/16 (A) B Ffnshl SEBREH A L HH EAE FRET ) (B i L= 3 RTEREIT,
tHRTE. x 2 ME.F BE. RT VU540 8 OB 1TH)
(11/18 1T AR DT IREE : 11/23 138t D B TIREE)
11/25 (K) 87 §ESLT/m~hr o7 o — DR
11/27 (&) 17 FESCIE B AT o Hafft )
12/2 (k) e fkikBr (B W Fosl) (14 R 8 RTE4R, 90 43 C 80 £i%))
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FLB 4 Course Title A RS EFEE [Laboratory Work in Environmental Analysis]

FEZEREA Subtitle

EE# R Instructor B FESC [Tatsufumi OKINO] OR 2B M BRERBE B 2 0F 5208

184 # B Other Instructors | lff EB[Masaaki KURASAKI(HIERER B 70F220%), 21 Frnsk[Kazuhiro TOYODA](HE
EREREERLZ2MFE0E), $5K {-[Hitoshi SUZUKIJ(MhERER BERL£AFZERE), B2 B —HE[Shin-
ichiro NOROJ(HhERER B R 2 72 58)

L BHFER Course Type RELE PR MR E

BASEAE R Year 2020 K& &S Course Number 045026

EAME Semester 1528 B 578 Number of Credits 4

B EMRE Type of Class B IR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESD 5502

K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development

BB BREEE P GREEE FH)

LARI)ILa—FK:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERIZR2NEOR B) . KERBE LB
ElE

th 43—k -4 Middle Category Code, Title 5 1EE . F2Y

INDHEO—K 4 Small Category Code, Title 0 ZDM B ERH D)

B E83—F-8#8 Language Code, Language 2 HAGER OTEREDNAV AR ST R ER T S35 (H AGE

Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 2 Raf

faculties

18 R EHIH Other Information BRETAL PR B R B

F—")—F Key Words
BREEVE YR | BRES AT . ST
Environmental Contaminants, Environmental Analyses, Biological Assessment for Environmental Contaminants

2% d B1Z Course Objectives

BREEOINT, 15 Y E O BT M 7 SN B L2 2 A ROE S 38 LOEEARI) FIEIC DWW T, SRINZIRAF - H1GT228% BIE
LTV,

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.

¥ 3% H4E Course Goals

ST FEB IO DI | BLO BRI B HIED EE 2l L L FEEROEAREZEIGT D,

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

$2 %5 Course Schedule

1. AL A

2. B E B Iy 7 R DAL F S BT

3. BRI R R B 15

4. BRETTE YR RO ARTAR S (RS L 2y 1AW T35)

5. BREEIG YA BB 3 BT IE(LCMS)

6. BREETE Y BWAE A BED G Rl & W B 28 S IR AR E 2 K D R

1. Guidance

2. Chemical determination in beverage and ceramic samples

3. Methods for DNA sequence determination

4. Training of evaluated methods for chemical contaminants including endocrine disrupters using cultured cell system.
5. Analyses of environmental polluted organic substances using LC-MS

6. Synthesis of a material adsorbing environmental pollutants and its characterization using an adsorption/desorption isotherm
measurement

EFEEE (FE-EE)FEORAELS E Homework

Hib > TEEFAFICOWTESEMR TELINA B THADIL, FFEEH G, T XL TR M #EL,

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

RIESEM D EZ#E L% Grading System
FEFWRI0%), EBHDOLR—RB0% 2L &b LI A BN EEE T2,

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

fh S ERFEIED & Other Faculty Requirements

T¥ A ZFF Textbooks
T IR TS,
If necessary, each administrator in each theme may inform it
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%52 BE Reading List

SBA—LAR— Websites

AEZE D7R—LR— Websites of Laboratory

{l5% Additional Information

JBIEFTREAER K104

SREGHI B — X O T B LR B,

Tha maximum number of students is 10.

The students in the department of environmental adaptation science are recommended to take this class.
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F1 B4 Course Title BRIE i FLAE 3 [Methods of Environmental Science Development]

FEZEREA Subtitle

EE# R Instructor B FESC [Tatsufumi OKINO] OR 2B M BRERBE B 2 0F 5208

B UH B Other Instructors | |11 B #4 [Yasuhiro YAMANAKA](H#h Bk B2 82 Bl F 0F 22 B2 ), 4R & 7% — BE [Junjiro
NEGISHU (R BR SRR FF SERT)

# HFEA Course Type BRETR AR MF
BB Year 2020 K EIZIES Course Number 045027
EARS Semester 1% H) (F % — | BBRI¥ Number of Credits 1
L)
B E MR Type of Class T IR Year of Eligible Student ~
W& EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_ESD 5500
K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
BB BREEE P GREEE FH)
LARI)ILa—FK:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERIZR2NEOR B) . KERBE LB
ElE
th 43—k -4 Middle Category Code, Title 5 1EE . F2Y
INDHEO—K 4 Small Category Code, Title 0 ZDM B ERH D)
B E83—F-8#8 Language Code, Language 0 AARGETITHRE
Type
=P EREISEE DRI E Availability of other 2 Raf
faculties
18 R EHIH Other Information BRETAL PR B R B

F—")—F Key Words
WHgEmH #i5 LB T—ary TATFIvIAFIL
Research ethics, statistics, presentation, academic skills

22 M H4Z Course Objectives

TR B ZAT, WFER R A 38R T D7 O I BB I 7078 2 0B % | mmb & o CEET 5,

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

FIE B 4E Course Goals

WD T —~ %R EL . MRFHHZTZTHIENTED,

Wi B2 KD A BEARE L, P98 21T) L CEE T AMBEOX IS E L THIENTES,
ELHRICBT AR A DBHEAT AR TRE T HIENTES,

PR BN R B IR SATI AR R T HIENTED,
KFEFECOVY—F T — 7B R | FIEEHRZ T THIENTED,

AL B DSSB P EE A i CE D, FEMELL L CTAY O T I T DB BN TED
MERFAEST V7 — Nl OSTHEEITOENTED,

FEEHIEAT DB I LOWLEEMEZ T C& | ORI FH A W T A i TE D,

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.

$2EEHE Course Schedule

1. WFROIERE; RFEFETOVY—F U —7 WFREFHEOFRFT, FRSCOMEL. LI S<GERR, AV T T DR E
2. THTIvIAR ), ATARFERITIE, RAZ—FK Ik, SRR

3. fEESFRAYE; (ERMGREARGET 5720 O BEMMNOI TV 72T MERVFRESLT r—MNE

4. FFEE; BETHVREURRE, FLBRFEEEHEE LR, FER L S AR B AT

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: methods of interview and questionnaire with sampling

from population to confirm research hypothesis

4. Statistics; Statistical testing of hypotheses, Descriptive and inferential statistics, Group comparisons and correlation
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analysis

EFrE (FE-BETHFEDRHNAEESE Homework
FNENOEZICBOT, B8NS NS,

Homeworkas are given by instructors.

RIESEM D E#E LA % Grading System
FREIZBIT BB (50%) I LR LGOI L~ TEHi§ 5,

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

fh S ERFEIED & Other Faculty Requirements

TXAREFE Textbooks

E X5 & Reading List

SBA—LR— Websites

B D HR—LR— Websites of Laboratory

{##% Additional Information

SRR I AR N AP EELET,

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

You can earn credit from only one of this course and Fundamental Course in Environmental Science Research.
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F1 B4 Course Title LR R 1 [Introduction to Practical Science for Environment 1]

FEZEREA Subtitle

EE# R Instructor (L EE#R [Yasuhiro YAMANAKA] R Br HBR BR B B A F 5257

$8 4% B Other Instructors | Huiching YulYu HUICHING](EM&®} £ K), Shin-Cheng Yeh[Yeh SHIN-CHENGI(E 2.5
BlERT), M0 W2 0[Yukari HIGUCHIGRER IR )

# HFEA Course Type BRETR AR MF

BB Year 2020 K EIZIES Course Number 045028

EARS Semester 15214 B {7 Number of Credits 2

B EMRE Type of Class % &R ER Year of Eligible Student 1~2

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_ESD 5201

KS¥EI1—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development

EED) BRESRF P GREGE 750

LRI aI—F:LARJL Level Code, Level 5 KFRE (& 1 - BEPIER) AL B GEREZRNA O B) | KFpEItiEez
EL L

5 ¥E0—F £ Middle Category Code, Title 2 #dm

INDHEO—K 4 Small Category Code, Title 0 ZDM (EMRHD)

=553—F -5 && Language Code, Language 1 WEECTITHfRE

Type

P ERBIEZF DRI E Availability of other 1A

faculties

# B EIH Other Information REGAL PR AR B

F—")—F Key Words
PAT 4T VT, ALlfiEiE, B, £t iTRE7e B B (SDGs), 7'rY =/ hX—ANT—=7(PBL)
Sustainability, Hokkaido, Taiwan, Sustainable Development Goals (SDGs), Project-based Learning (PBL)

2% d B1Z Course Objectives

Fifst rl /e sl L VWO HLEDG ZOR B IX, JEFET —AifmE e B 200, BB LA E ORI T 2R ETHI LK
V| WHU OO IR T - 55 2 2 B 57N T D, 2015 ARERERE 2 THRIRS N [ Fo 2 DR AL H S 2:2030 F7 V=¥ [12HTD
Frt v REZ2PHZE BAS(SDG)D 17 BRI, 2 SOHIBORHM A #iam T o2&, BORRE 525, dREZFD 280
TANOHT, BB EREAFE T HUSHOF I X, 2T 22%%° 60% ThD, ALIMEESSE DI ZTW DT,
B I D N 2 e THFEZ BRIR T 572D I THRERL O THD, T h, ZOHEEIL. EREAZRRBROH AL
12, B> TAIET OAEE T A LN HLNWI 28 X D a5,

From the viewpoint of regional sustainability, this course will clarify strong and weak points in Hokkaido and Taiwan through
making proposal a plan to collaborating both regions, with the lecture and team discussion about two regions. 17 goals of
Sustainable Development Goals (SDGs) in “Transforming our world: the 2030 Agenda for Sustainable Development” adopted
by United Nations General Assembly in 2015 give us a common point when discussing sustainability of two regions.

Among 2.8 million visitors to Hokkaido, visitors from Taiwan and the regions Chinese speaking are 22% and 60%, respectively.
How to look from outside of Hokkaido is important for Hokkaido residents to understand our Hokkaido. That is, this lecture
provides a chance for participants to consider that it is difficult for us to explain well-known Hokkaido without international
experiences and/or views.

FIE B 4E Course Goals

CORENKDDETIZ, ZifE X,

1. SDGs ZHIFRBIZE DI Y LD 20 % BfiE T 5L

2. HROPC, dbiEE L BB OWTEIR OO - FEEA AR 28

3. FHIM O TR I SN R iR A ELL

4. BAREYZR BEEICIANT T, k2 22 B E B A oo A 2 L@ 72528
PTELINNTRD,

By the end of this course you will be able to

1. understand how to apply Sustainable Development Goals to regional issues,

2. present advantages and disadvantages of Hokkaido or Taiwan in the world,

3. write short proposal based on short research,

4. collaborate others having various background of disciplines and nationalities for a specific goal.

2 ¥ 5HE Course Schedule

SBR[ CEBEEREREEE [ 48 bY- 5 HEoa—2 &2 H35, WIHIKER), ZoF B & SDGs (235
AFIEE d 1L R 0D, BB O B IR TR A OBURE FESR - TEAER O ALUERE O RIBReBUR & R 7 A
MABIRAET 2, WIZ, FRATCEA 7R S ESME D, A ORI LI, RFERICHE T 2HkH LT —<I1Z DV T
L. & HOBIRIZE ST —~ I, 1T — 2N DORETF— L% 1ED,

2H H2xH4 H BHCKEE R R EDIE, PBL ELCOF —LEE), BARH72T —~ OFERCT — L /a & A ENDOERITIS
U7 R B3RS, 7 ARDEERE I Gt TIT), FAICIE, BIREDOKDYIC, BT ToERIR A W Lo g3k %

-51-




BT 5, (DSDGs DIER L= BEIZ ST, dbHEE & BB OEALM: BN RSN T8, MU il 9524
ETBIENTF — LHROT— L T,

Bl B (BIE B, AWRE 0B S OB - FEEAL MR B U7z, WHUI O BB 328 R I1Co\ T, 30 o7 v —T7 %5k
ZLThb,

FAET, JVRV Ao —var ORI, #im OB O S iEE WD ZENRD N, WFET, BB EZERHIL
REODFRRNERINDGRED), Fox OBKOOEDIF, FiELEBIZ IRV ST U0 FRIER, T moRBRE 75
ZETHhD,

We provide five-days course combining “Introduction to Practical Science for Environment I” and “Methods of Practical
Science for Environment 1”.

In the first day (Monday), we will provide introductive information about this lecture and SDGs (by Prof. Yamanaka) and
current status of nature, economics and society in Taiwan (by Prof. Yeh and Yu) and in Hokkaido (by A. Prof. Fujii and guest
speakers). In the following session, all participants, students and lecturers, will make presentations as interesting topics
relevant to this lecture as well as each self-introduction, and we will make student teams with three to five students per team,
for each topic based on students’ interesting.

In the second to fourth days (Tuesday to Thursday), we will have combination of three components: team activities as Project—
based Learning (PBL), supplemental lectures by request of students who investigating specific topics, team discussions, and
short lectures by guest speakers. We will request students to group presentation reporting their progress toward goals at the
end of course hours. The goals of team activities are (1) to clarify advantage and disadvantage of Hokkaido or Taiwan in
focused goals of SDGs, and (2) to make proposal their plan to collaborating both regions.

In the final day (Friday), students will make 30-minutes group presentation suggesting a plan to collaborating both regions
based on advantage and disadvantage of Hokkaido or Taiwan.

Students will use their preferable language in discussion for better communication, but be required to obtained diverse idea in
English, and to make their presentation in English (strongly required). One of our intention is their experiences of mixed
cultures, disciplines, backgrounds as well as languages.

EFEEE (FE-EE)FEORAELS E Homework

ZOFREOBRLRNC, B OO BIZBERT2HKICET MW R REER T 2L ER DD,

AREANGARER ET, F—AEH~OFEREL T, BEMRT —<E2fi& L, fEemEE2 <2 NI ND,
ZDOA—ADKEDVETIZ, R LI EIZOWT, LR — T2 0B 0155,

INHOFEAIL, ZOR H MR ELBRICH LY T 5,

Before starting this course, you should short presentation about your interesting relevant to this lecture and self-introduction.
From Monday to Thursday, you will be expected to survey interesting and making short report as your contribution of team
activities.

After the end of this course, you will also submit a report about your findings etc.

whose details will be announced at the begin of this lecture.

BRSO EEE LT % Grading System

B LT OIS, ZOFE O BEESDOEREZ R T THRDHID,

L. B DOT N—TFH 20%

2. AR ADOAME B £TOMEAFE 20%

3. F—NEBEZLRE~DERK 40%

4 LR —h 20%

FEEREERL G | SRR Y 1, FURGTE 35,

Your grade will be determined by how well you demonstrate your achievement of the course goals through
1. your final group presentation. 20%

2. your short presentations on Monday to Thursday. 20%

3. your contributing this lecture including team activities. 40%

4. your final report. 20%

We will give you the same grade in “Introduction to Practical Science for Environment I” and “Methods of Practical Science

»

for Environment I

fh S ERFEIED & Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List
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United Nations “Transforming our world: the 2030 Agenda for Sustainable Development” download of pdf is available from the
following URL:
https://www.un.org/ga/search/view_doc.asp?symbol=A/70/L.1

S BAR—LR—T Websites
This course will be provided as part of the Hokkaido Summer Institute., For more information (invited lecturers, course
details, etc.), please visit the website below:, https://hokkaidosummerinstitute.oia.hokudai.ac.jp/courses/CourseDetail=G042

B D HR—LR— Websites of Laboratory

{i§% Additional Information
—HEIC, EERER SRR | 2RI 528,

WY e F — LR E T AN B LD DT, HEDBERGRE T DRI, (L #HE (email: galapen@ees.hokudai.ac.jp)IZ[A.
BEEAR T 52,

HAEL TORWE AT, ZilE7F T LRV a0,

Mandatory Course (Course required to be taken together with this course): Methods of Practical Science for Environment [

Please contact directly to Prof. Yamanaka (email: galapen@ees.hokudai.ac.jp) BEFORE this lecture taking, to arrange suitable
team construction etc. Otherwise, you will not be permitted to have this lecture.
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F1 B4 Course Title BB R 24485 1T [Introduction to Practical Science for Environment I1]

SEZEB Subtitle

EFH A Instructor (i HERS [Yasuhiro YAMANAKA] CR22Be - ER B 55 RS20 728

{8442 B Other Instructors

L BHFER Course Type RELE PR MR E

BASEEE Year 2020 K& &S Course Number 045029

EARS Semester 15214 B {7 Number of Credits 2

B EMRE Type of Class % IR Year of Eligible Student 1~2

xR 2FEl 25X Eligible Department/Class

F2431)2 %' 3—F Numbering Code ENV_ESD 5200

KS¥EI1—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development

BB BREEE P GREEE T H)

LARILa—K:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B RN EOR B) . KERE LB
ERlE

5 ¥E0—F - £ Middle Category Code, Title 2 #dm

INDHEO—K 4 Small Category Code, Title 0 ZDM B EMRH D)

&EEO—F - &5 Language Code, Language 0 HAGETITORE

Type

P ERBIEZF DRI E Availability of other 18

faculties

18 R EH 1§ Other Information BRETAL PR B R B

F—")—F Key Words

TITATT—=07 FERBRER Y Brala = —Tar | FpATee s, i RENE

Active Learning, Practical Science for Environment, science communication, community activities, Sustainable Development,
citizen science

23D BH4E Course Objectives
TR R A B LA RO . B O v A N &5,

This lecture provides basic knowledge and skill for Practical Science for the Environment.

Fl|3%E H4Z Course Goals
EERER BT AP OB I R AT A W 2 5 01270 B,

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

$2EEHE Course Schedule

BT, T — 20N T o r— DG T O W TS, FEilE, ZOREO R THERL THRD 5,
BEELFEOKTECLY, RFEBETOFOS, oIl MRTHIE4% 5,

Students learn analysis of qualitative data and design and analysis of questionnaires. 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.

#HFE (FPE-EE)FORNBLSE Homework
HRIORERDEEELBIZ, EEPPRYHEND,

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

RAEST D BEHE Lk Grading System
T TRIZLAR—RE0EEH L, & EIOEETORERE~OEBET0%EBIZFHET 2,

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

fh FEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List

SMAR—LR— Websites

AEZE D7R—LR— Websites of Laboratory

{l5% Additional Information

CORRIE, EEREREEY I LEBICERSND, BOTESIEERD TOSERER > TODI eI D, &
PR BRI 700 A3, RS EEHIZE M TO— RN M E LN D, FTo, W72 T — Mg ERO D720 12, FHT
2 I #d% (galapen@ees.hokudai.ac. jp) IZ [EHEE S T D Z L,

This lecture will be conduct with Field work Practical Science for the Environment II. 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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FLB 4 Course Title EEER R 4 [Advanced Course in Practical Science for Environment]

SEZFEB Subtitle

EFH A Instructor (i HERS [Yasuhiro YAMANAKA] CR22Be - ER B 55 RS20 728

(B LA Other Instructors | M % 3C[Takafumi HIRATA]

# HEA Course Type BRETR AR MF R

BASEAE R Year 2020 K& &S Course Number 045030

EAME Semester 271 B 518 Number of Credits 2

B EMEE Type of Class fiEs X E R Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESD 6320

K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
BREERRS SRR (BRI 7 550

LAJLa—FR-LARJL Level Code, Level 6 KBt (& - 5P FFRE GEERMRNEOR B WHEfRERE)
th 5 #a—F -4 Middle Category Code, Title 3 Krim

ING$AI—F - £ Small Category Code, Title 2 BRETE LR

B E83—F-8#8 Language Code, Language 0 AARGETITHRE

Type

P ERBIEZE DRI E Availability of other 2 Raf

faculties

18 R EHIH Other Information BRETAL PR B R B

F—")—F Key Words
FECBRIE R, O, R
Practical Science for the Environment, Basic Mathematics, Statics

2% d B1Z Course Objectives
EERBRBERFCTHWS, B0 i maks stz it 33,

We will provide basic knowledge of mathematics and statics used in Practical Science for the Environment.

¥ 3% H4E Course Goals
&L ScfF gt a5 BT MEBERIKROB SO RREHFR LG 2 R R IES T 5,

Students obtained minimum-required basic knowledge of mathematics and statics used in their studies in master course.

2% 51E Course Schedule
K ANL . BUF ORI O T X ANCEM 242t CEB 35,
SAEIZONETOYHEELIRDO T, AT TR RRITIER,

B ) B B - I ML AT 5]

WeEtm: 7 — T — R OB AT — 2 & D43 HT IR A AR LT R

TR IVHR 7RV OB EE M IR IA T BAEL D B

REETELTND,

Each lectures will provide and explain the basics of mathematics and statistical texts and materials.
Since this year is the first year with this content, it has a trial character and is not systematic.

We have a plan to teach as follows.

Mathematics: primary functions, linear response, vector, matrix

Statistics: Questionnaire data processing, order data and its analysis, and interpretation using normal distribution
Excel: Basic operations of Excel and full use of built—in functions

#HFE (FPE-EE)FORNBLSE Homework
FEIDEZEROEE LEHIT EE RO S ID,

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

RAEST D BEHE Lk Grading System
B TRICLAR—RT0%0EEH L, & EIOEETOERE~OEHE G EBIZFHET 2,

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

fh FEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List

SBA—LAR— Websites

AEZE D7R—LR— Websites of Laboratory

{l5% Additional Information

ZOF BT, FEORHAOTDICTI vV EHNDI LR DHD, ZDTD, IRV BAAN—NVENT ) — YV ar kRS
THZENEEND,

In this course, we will use Microsoft Excel to explain methods. Therefore, we required participants bringing their notebook
computer installed Microsoft Excel.
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F1 B4 Course Title LR R 1 [Methods of Practical Science for Environment 1]

FEZEREA Subtitle

EE# R Instructor (L EE#R [Yasuhiro YAMANAKA] R Br HBR BR B B A F 5257

B LB Other Instructors | V- & 3C[Takafumi HIRATA], Huiching YulYu HUICHING](EAERZ K%), Shin—-Cheng
Yeh[Yeh SHIN-CHENG]([E 2 BRI, il @230 Yukari HIGUCHI G K )

# HFEA Course Type BRETR AR MF
BB Year 2020 K EIZIES Course Number 045031
EARS Semester 1% #) (2% — | BAGI¥ Number of Credits 1
L)
B EMRE Type of Class T IR Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_ESD 5501
K52 —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
BB BREEE P GREEE FH)
LARI)ILa—FK:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERIZR2NEOR B) . KERBE LB
ElE
th 43—k -4 Middle Category Code, Title 5 1EE . F2Y
IN3¥EO—K & Small Category Code, Title 0 D (/ﬁ\ B2 0)
EE880—K-EEE Language Code, Language 1 BT
Type
=P EREISEE DRI E Availability of other 1]
faculties
18 R EHIH Other Information BRETAL PR B R B

F—")—F Key Words
YATA4FEVT o, ARG, B, Fifi FTREZRBA%E B f(SDGs), 7Ry =/ X — AT —=27(PBL)
Sustainability, Hokkaido, Taiwan, Sustainable Development Goals (SDGs), Project-based Learning (PBL)

2% d B1Z Course Objectives
Fifot FTREZR MU VO HEG, ZOF BT, JEF LT — Aigm a2 B 2700, BB LALE ORI T 21 E T 52 LItk
V| WIHU D IR T - 55 7 2 BN T D, 2015 ARENER S THRIRS N [F2 DR ZH S 5:2030 F7 V=7 [128T5
Rt vl HEZ2PRZE HAZ(SDGs)D 17 BRI, 2 SOHIEORGi Z#am T oo, AOR 2525, FEZFND 280
TANOHT, BELPERR uﬁ“ﬂﬁfjﬁx%o)u}iﬁﬂ% T ENER 22%%° 60% THD, ALIESNNDE DI A TWDHE
Iltiﬁi_ CWD A& NZE S TR A BRI 272D THOEERL O THD, T72bb ., ZOH#EIT. EFRAYRRBR-CHR S L
T, B<Ho> T DI T OAEEZ I T ENEELWZ L5 X DRI D,
From the viewpoint of regional sustainability, this course will clarify strong and weak points in Hokkaido and Taiwan through
making proposal a plan to collaborating both regions, with the lecture and team discussion about two regions. 17 goals of
Sustainable Development Goals (SDGs) in “Transforming our world: the 2030 Agenda for Sustainable Development” adopted
by United Nations General Assembly in 2015 give us a common point when discussing sustainability of two regions.
Among 2.8 million visitors to Hokkaido, visitors from Taiwan and the regions Chinese speaking are 22% and 60%, respectively.
How to look from outside of Hokkaido is important for Hokkaido residents to understand our Hokkaido. That is, this lecture
provides a chance for participants to consider that it is difficult for us to explain well-known Hokkaido without international
experiences and/or views.

FI:Z B4E Course Goals

CORENKDDETIZ, ZifE X,

1. SDGs ZHUIBEREIZE DI Y TID D0 & B 528

2. RO HP T ALHEEE BB DOV TR DBENL P - B AR 328

3. IR OBFFRIC ISV - R R R A B L

4. BRI BARIZIANS T, BR 4 2 M0 B R B A FF oo N & S5 528
DTEDHIDNTD,

By the end of this course you will be able to

1. understand how to apply Sustainable Development Goals to regional issues,

2. present advantages and disadvantages of Hokkaido or Taiwan in the world,

3. write short proposal based on short research,

4. collaborate others having various background of disciplines and nationalities for a specific goal.

2 EEHE Course Schedule

FEERBER R | CRERERREE 1 26872 5 AMoa—2%#M3 5, I AHRER), ZORH & SDGs IZB35
AP A L EdRD D, BB O BRI L OBUIRZ LB - TG, AR O R BUR A - B0 07 A
MABERET 2, RIT, FEEICF AL BESME N, B EBA b, AERICBET HIKGHL T — <2 OV LA
L, & HOBRIZE ST — v I, 17— 2B ADOFET — 2% 1ED,

2H B2xH4 H BCKEE R RIE B, PBL &L COF —LEE), BARHRT —~ OFESCT — L /g & P AENDOERITIS
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U7 R IsE TS, 7 ARDEERE A AR TTY, FAEITE., FREOKDYIZ, BEEIZHITT T*ﬂ:/ﬂ%%&iu_%é%‘z%
BFEW T2, (1)SDGs O H L= BAZIZ W, dbiffE %-”2: {%{Eu P« JEEAL A B B2 T L, IR E AR E
T HIENT —LERRDT — /L THD,

e B (SR B, ALRE 0B W DAL - JHEAL M2 BT L7z, WHUIR O W@ 3~ 21— =IO\ T, 30 o s v —7 %85k
ZLThbI,

AV DZENHRD DS, WEET, SR EZEGLIL

FAET VRIS — 1 ar DD, HROBICHE LD
SEEEELIT, /mw&;omut%%ﬁ%ﬁﬂz HRORBRETD

R HDIEFRNERINDORELE), Frx DERDOOEDIE,
ZLETHD,

We provide five—days course combining “Introduction to Practical Science for Environment 1” and “Methods of Practical
Science for Environment 1”.

In the first day (Monday), we will provide introductive information about this lecture and SDGs (by Prof. Yamanaka) and
current status of nature, economics and society in Taiwan (by Prof. Yeh and Yu) and in Hokkaido (by A. Prof. Fujii and guest
speakers). In the following session, all participants, students and lecturers, will make presentations as interesting topics
relevant to this lecture as well as each self-introduction, and we will make student teams with three to five students per team,
for each topic based on students’ interesting.

In the second to fourth days (Tuesday to Thursday), we will have combination of three components: team activities as Project—
based Learning (PBL), supplemental lectures by request of students who investigating specific topics, team discussions, and
short lectures by guest speakers. We will request students to group presentation reporting their progress toward goals at the
end of course hours. The goals of team activities are (1) to clarify advantage and disadvantage of Hokkaido or Taiwan in
focused goals of SDGs, and (2) to make proposal their plan to collaborating both regions.

In the final day (Friday), students will make 30-minutes group presentation suggesting a plan to collaborating both regions
based on advantage and disadvantage of Hokkaido or Taiwan.

Students will use their preferable language in discussion for better communication, but be required to obtained diverse idea in
English, and to make their presentation in English (strongly required). One of our intention is their experiences of mixed
cultures, disciplines, backgrounds as well as languages.

EEFE (PE-EE)EDANELSDE Homework

ZOFRH OGRS, B OB EZOFR BICERT2RKICE T AW B R A HER T 50 ER D D,

AREANOGARER ET, F—AEH~OFEREL T, BEMRT —<E2fi& L, fEemEE2 22N nD,
ZOI—ADEDVETIZ, FERLEZIEIZOWT, LR— T 0BRSS,

INHOFERIE, ZOR B M GELRRICEMOE T 5,

Before starting this course, you should prepare your short presentation about your interesting relevant to this lecture and
self-introduction.

From Monday to Thursday, you will be expected to survey specific topics and making short report as your contribution of team
activities.

After the end of this course, you will also submit a report about your findings etc.

whose details will be announced at the begin of this lecture.

AR D EEE LT % Grading System

BofElIE, LT LT, ZORE O BIEE~OEREZ R T THRDDILD,

1. G DT N—TFF 20%

2. AR ADDARMEH ETOMHZRIER 20%

3. T —ANIEEE B TR HE~OERK 40%

4 LR —h 20%

FERBREE R R | LSRRI R 1, FURGEE 35,

Your grade will be determined by how well you demonstrate your achievement of the course goals through
1. your final group presentation. 20%

2. your short presentations on Monday to Thursday. 20%

3. your contributing this lecture including team activities. 40%

4 your final report. 20%

We will give you the same grade in “Introduction to Practical Science for Environment I” and “Methods of Practical Science
for Environment I”

fh FEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List
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United Nations “Transforming our world: the 2030 Agenda for Sustainable Development” download of pdf is available from the
following URL:
https://www.un.org/ga/search/view_doc.asp?symbol=A/70/L.1

S BAR—LR—T Websites
This course will be provided as part of the Hokkaido Summer Institute., For more information (invited lecturers, course
details, etc.), please visit the website below:, https://hokkaidosummerinstitute.oia.hokudai.ac.jp/courses/CourseDetail=G04 1

B D HR—LR— Websites of Laboratory

{i§% Additional Information
—HEIC, EERER R | 2RI 528,

WO F — LR A T HERICM B LD DT, EDBIERGRE T DRI, (L #HE (email: galapen@ees.hokudai.ac.jp)IZ[E.
BEEAR T D2,

EAEL TORWERIE, AT I L WIE a5,

Mandatory Course (Course required to be taken together with this course): Introduction to Practical Science for Environment
[

Please contact directly to Prof. Yamanaka (email: galapen@ees.hokudai.ac.jp) BEFORE this lecture taking, to arrange suitable
team construction etc. Otherwise, you will not be permitted to have this lecture.
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F1 B4 Course Title LB R 18 1 [Methods of Practical Science for Environment I1]

FEZEREA Subtitle

EE# R Instructor (L EE#R [Yasuhiro YAMANAKA] R Br HBR BR B B A F 5257

{BL4# B Other Instructors

WP 77 5a[Takeshi KUSANOJCFLISE 2 e K57 FE  Sha i)

# HEA Course Type BRETR AR MF R

BASEEE Year 2020 K& &S Course Number 045032
EAME Semester 1528 B 518 Number of Credits 1

B EMEE Type of Class BE X E R Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_ESD 5500

K52 —K -2 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

PR =

BRBIRFe (BR BT R

LRJILaA—F:LA)JL Level Code, Level

5 KBE (&1 ST PR CGERERIZNAOFR B) | REEFeb@iR
F#FH

th 43—k -4 Middle Category Code, Title

IN3¥Ea—K -4 Small Category Code, Title

0 O G EHI7Rb D)

B550—K§ 5 Language Code, Language

0 BAGETITORE

Type

2P ERBIESE D AIE Availability of other )

faculties

## B EH Other Information BRiR ik B B R B

F—J—F Key Words
F—222E TBL, 70zl he~ XU AN, EH,

PDCA S AUV, H2E 77 VT —vay, TLByT—iay

Team—based learning, TBL, Project Management, Planing, PDCA cycle, facilitation, presentation

23D BH4E Course Objectives

PR ECERERSIEEORKRE L@, EEZEU T, PATIEER TR L v/ RERAETD

Providing knowledge, mind and skills through practices by collaborating with people working environmental conservation in
coastal area of Ishikari etc.

¥ 3% H4E Course Goals
A REREEIR AP A B OB W T, Hix RERE KR T

Obtaining various experiences in the field of environmental conservation and education

{8 % 5HE Course Schedule

AGEFRIT, FEERER o — Y [ LebicEIND,

IR FER EERAN L LB, F—ANEBZEEL, 77 T —var - I aY e VM RV A NEE TS,

4 H 13 ROTAZ KT, JBIERGKOFIT, (HFITHERE 2L,

This lecture will be conduct with Excise in Practical Science for the Environment I.

With an invited lecturers, Mr. Takeshi Kusano, you will do team activities, and learn facilitation, project management etc by
TBL.

Please come our guidance at April 13, and contact to Prof. Yamanaka, BEFORE you will make your registration.

EWEE (FE-ADFOARESE Homework
F— NEBEED S LT, WD LRI DL BB,

For TBL, you might make some research and work.

RIESEM D EZ#E L% Grading System
M D EHR0%)CZEF(30%), LN —ME0WIZ LD FEE 9D,

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

fh FEREIE D E M Other Faculty Requirements

T A -#F & Textbooks

%52 BE Reading List

SBA—LAR— Websites

AEZE D7R—LR— Websites of Laboratory

{l5% Additional Information

FERBER T — MBI &I XD B IE S e b,
E EHEE OYE(2019 X 4 H 13 A& TENIH AL LV AZLT,
In this year, it will be held only in Japanese.
Prof. Yamanaka (galapen@ees.hokudai.ac.jp), before you will make your registration.

Ryprdemiz R B NEERER BB T — NEEEE ) LRNAE T,

BRI AR O AEITERER EE SRR B CRETLIL,

This class is the same as “Exercise as team activities in Practical Science for Environment” 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.

All graduate students in Hokkaido University are welcome. Please contact to
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F1 B4 Course Title LR R 323 1 [Field Work in Practical Science for Environment 1]

FEZEREA Subtitle

EE# R Instructor (L EE#R [Yasuhiro YAMANAKA] R Br HBR BR B B A F 5257

{BL4# B Other Instructors

WP 77 5a[Takeshi KUSANOJCFLISE 2 e K57 FE  Sha i)

# HEA Course Type BRETR AR MF R

BASEEE Year 2020 K& &S Course Number 045034
EAME Semester 12EE (s —2) | BAGIE Number of Credits 1

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

& FF} - U5X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_ESD 5500

K52 —K -2 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

PR =

BRBIRFe (BR BT R

LRJILaA—F:LA)JL Level Code, Level

5 KBE (&1 ST PR CGERERIZNAOFR B) | REEFeb@iR
F#FH

th 43—k -4 Middle Category Code, Title

IN3¥Ea—K -4 Small Category Code, Title

0 O G EHI7Rb D)

B 550—K§ 5 Language Code, Language

0 BAGETITORE

Type

2P ERBIESE D AIE Availability of other )

faculties

## B EH Other Information BRiR ik B B R B

F—J—F Key Words
F—222E TBL, 70zl he~ XU AN, EH,

PDCA S AUV, H2E 77 VT —vay, TLByT—iay

Team—based learning, TBL, Project Management, Planing, PDCA cycle, facilitation, presentation

23D BH4E Course Objectives

PR ECERERSIEEORKRE L@, EEZEU T, PATIEER TR L v/ RERAETD

Providing knowledge, mind and skills through practices by collaborating with people working environmental conservation in
coastal area of Ishikari etc.

¥ 3% H4E Course Goals
A REREEIR AP A B OB W T, Hix RERE KR T

Obtaining various experiences in the field of environmental conservation and education

{8 % 5HE Course Schedule

AGEFRIT, FEERER o — Y [ LebicEIND,

IR FER EERAN L LB, F—ANEBZEEL, 77 T —var - I aY e VM RV A NEE TS,

4 H 13 ROTAZ KT, JBIERGKOFIT, (HFITHERE 2L,

This lecture will be conduct with Excise in Practical Science for the Environment I.

With an invited lecturers, Mr. Takeshi Kusano, you will do team activities, and learn facilitation, project management etc by
TBL.

Please come our guidance at April 13, and contact Prof. Yamanaka, BEFORE you will make your registration.

EWEE (FE-ADFOARESE Homework
F— NEBEED S 1T, WD LRI DL BB,

For TBL, you might make some research and work.

RIESEM D EZ#E L% Grading System
M D EHR0%)CZEF(30%), LN —ME0WIZ LD FEE 9D,

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

fh FEREIE D E M Other Faculty Requirements

T A -#F & Textbooks

%52 BE Reading List

SBA—LR— Websites

AEZE D7R—LR— Websites of Laboratory

{l5% Additional Information

FERBER R [ L I —RIDREE TR 5720,

E EHEE OYE(2019 X 4 H 13 A& TENIH AL LV AZLT,

In this year, it will be held only in Japanese. All graduate students in Hokkaido University are welcome. Please contact to
Prof. Yamanaka (galapen@ees.hokudai.ac.jp), before you will make your registration.

Ryprdmiz R B TR EER 2T — NGB 328  LRINAE T,

BRI AR O AEITERER EE SRR B CRETLIL,

This class is the same as “Field Work as team acticities in Practical Science for Environment” 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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FLE 4 Course Title

KEREFFE

¥ 11 [Field Work in Practical Science for Environment 11]

FEZEREA Subtitle

E{E# 8 Instructor

(L EE#R [Yasuhiro YAMANAKA] R Br HBR BR B B A F 5257

{8L4# 8 Other Instructors

L BHFER Course Type RELE PR MR E

BASEEE Year 2020 K& S Course Number 045035
EARS Semester 2574 B {7 Number of Credits 1

B EMRE Type of Class B IR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_ESD 5500

KS¥EI1—K 4 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

e

BRTLR R RETEE R )

LARILa—K:LAR)JL Level Code, Level 5 REERE (&4 - BRI MR B GEERNAEORE) | Kebedhmz
ERlE

th 4383 —K -4 Middle Category Code, Title 5 i - 1Y

IN¥EO—K & Small Category Code, Title 0 ZDM B EMRH D)

EE880—K-EEE Language Code, Language 0 HARGETITHRE

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

18 R EH 1§ Other Information BRETAL PR B R B

F—")—F Key Words

TOTA4TT—=0 7 RERERNY, B ala=s —ial | R rTReZRBRYE . T REE

Active Learning, Practical Science for Environment, science communication, community activities, Sustainable Development,
citizen science

23D BH4E Course Objectives
TR R A B LA RO . B O v A N &5,

This lecture provides basic knowledge and skill for Practical Science for the Environment.

Fl|3%E H4Z Course Goals
EERER BT AP OB I R AT A W 2 5 01270 B,

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

$2EEHE Course Schedule

ZOWET, %E%F“fiﬂ%‘fﬁﬁﬁﬁ b e SWE BRI e 7 —~ %5,

FEBREER G 1L Tl BT — 2081 - 7 — RO G AT IOV THS,

HEEFAEDOHFEIZED, k%ﬁmf@%v\ﬁ\ FRLDZLICERT D2 La 5

This course will deal with the specific themes based on the course of “Introduction in Practical Science for Environment 117,
in which students learn analysis of qualitative data and design and analysis of questionnaires.

Students will learn how to learn in graduate school etc, by dialog and discussion between teacher and students.

#HFE (FPE-EE)FORNBLSE Homework
FIE] fE AR HEND,

There are a couple of home works though this course.

RIESEM D E#E LA % Grading System
IR TRIZLA— GO HIL, A IO FEP O E~DOHERE (700 EBIZFHT 75,

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

fh S ERFEIED & Other Faculty Requirements

TXALZFE Textbooks

%52 BE Reading List

SHBE—LR—T Websites
HAERZE DR—LR— Websites of Laboratory

{##% Additional Information
ZORH IR, EEREREIR R
HaZé,

Introduction to Practical Science for the Environment will be required to take together.

Please contact directly to Prof. Yamanaka (galapen@ees.hokudai.ac.jp) BEFORE this lecture starting, to arrange suitable team
construction etc.

I EEBIZBEHTHZENEEND, FANZ L HdZ (galapen@ees.hokudai.ac. jp) |2 [HBHEAR %
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F1 B4 Course Title EEBRBE R 24— y7° 1 [Internship in Practical Science for Environment 1]

FREEHE Subtitle

FFHE Instructor ILif HEfR [Yasuhiro YAMANAKA] Ok 28R Bk Br B Bl b 22 )

{8442 B Other Instructors

L BHFER Course Type RELE PR MR E

BASEEE Year 2020 K& S Course Number 045036

EARS Semester 2574 B {7 Number of Credits 2

B EMRE Type of Class B IR Year of Eligible Student 1~2

xR 2FEl 25X Eligible Department/Class

F2431)2 %' 3—F Numbering Code ENV_ESD 6522

KS¥EI1—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
BB BREEE P GREEE T H)

LARJ)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH SR B)
th 4343 —K -4 Middle Category Gode, Title 5 i - 5N

ING¥AO—K -4 Small Category Code, Title 2 BRiEE IR

EE80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N S 58 (A AGE
Type AFHFE) B E T DR

P ERBIEZF DRI E Availability of other NG

faculties

# B EIH Other Information REGAL PR B

F—J—F Key Words
RN H =2y A B—2 T SRR NEO W, HsIENE, BREER T, JE
Self-proposed Internship, Internship, collaboraion with various people, regional revitalization, environmental science, Practice

23D BH4E Course Objectives
WEAA L H—2 o T HOr AREDAL S — vy TR T, FEETHIIHTo > TOAX N - BUBERE 2 5N T
59,

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

¥ 3% H4E Course Goals
EETDHRES, AF L, AU REeFIfHT 5,

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

$2 %5 Course Schedule

B8R 1] $RE/IA L — oy 138y A ~FEMRE CRELET, BIEEZHLETH01EL. ZORH ORTHEICa 47
FLTTFEVY,

H LI,

RN 2BRER R FEHEL AL 2 — 0y T TR R DR T BRIER PR (R I BRI FHBOIC 361 D80 A ~ R
DRWA 2=y ITBLTH, BLEL GRELEY, BEEZFETLLOIE, & HOFREHEEITHKL TTFIVY,

W AR DS . ZOF B (EEBRER S A 2 —r 3y D2HMNEZIE ., HEBREDEASIZ, ZOoR B I2MA T,
KRR FA L H—r vy T N2BALLESHNRD, ET, BE Oy BRREDRER AL 2 — vy T TSI 55121,
ZOOEDEZOF B 2HAL, I — DREBREREA X — vy T N2HNL 2 TSRS,

[Option 1] This course work is as a course, during three month to a half of year, in EPoCH. Please contact with the instructor
in this course.

Or

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

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

EFEEE (FE-EE)FEORAELS E Homework

GRIR EBEZEDHICHIZ->T, ZL<OBMESLELT S,

GEIN 21% B ORMIA L 2=y T2 io TRV ET,

[Option 1]This fieldwork needs many times during practice of self-proposed internship.
[Option 2] depending on your long internship.

RAEEE M D E#E LA % Grading System
FAEPMER LA Z =2y T B OHAEELGON) , IEENRIRGONZ ST T DA 2 —r vy TS BE OB RESEIZL T,
95,

Grading the report (50%) with supervising teacher and/or coordinator comments on your activities (50%) after internship.
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=P ERBIE DG4 Other Faculty Requirements

T¥ A ZFF Textbooks

EE 5 Reading List

S BAR—LR—T Websites
http://practise.ees.hokudai.ac.jp/

B D HR—LR— Websites of Laboratory

{i5#& Additional Information
E#A 2=y Iz onTiE, ARSI EFRNTTONORER ZHEIRO T A X L AW, T 5, sElidisE
BEITHRTHZE,

As for Option 2, please contact to Prof. Yamanaka (galapen@ees.hokudai.ac.jp), through your supervisor.
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F1 B4 Course Title EEERBE R 224~y 7" 11 [Internship in Practical Science for Environment I1]

FREEHE Subtitle

FFHE Instructor ILif HEfR [Yasuhiro YAMANAKA] Ok 28R Bk Br B Bl b 22 )

{8442 B Other Instructors

L BHFER Course Type RELE PR MR E

BASEEE Year 2020 K& S Course Number 045037

EARS Semester 2574 B {7 Number of Credits 2

B EMRE Type of Class B IR Year of Eligible Student 1~2

xR 2FEl 25X Eligible Department/Class

F2431)2 %' 3—F Numbering Code ENV_ESD 6522

KS¥EI1—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
BB BREEE P GREEE T H)

LARJ)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH SR B)
th 4343 —K -4 Middle Category Gode, Title 5 i - 5N

ING¥AO—K -4 Small Category Code, Title 2 BRiEE IR

EE80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N S 58 (A AGE
Type AFHFE) B E T DR

P ERBIEZF DRI E Availability of other NG

faculties

# B EIH Other Information REGAL PR B

F—J—F Key Words
RN H =2y A B—2 T SRR NEO W, HsIENE, BREER T, JE
Self-proposed Internship, Internship, collaboraion with various people, regional revitalization, environmental science, Practice

23D BH4E Course Objectives
WEAA L H—2 o T HOr AREDAL S — vy TR T, FEETHIIHTo > TOAX N - BUBERE 2 5N T
59,

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

¥ 3% H4E Course Goals
EETDHORES, AF )L, v AU REeF IS5,

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

2 EEHE Course Schedule

(iR 1] A2 — Vo7, oy H ~HERBE CEmLET, BEEZHETIHOIX, ZOREOEEHE o
JRUTTREW,

HLLIL,

(R 2IBRER B FHE R AL X — vy TR E R DRO T BRER B RRCBRBEE FZHEBOIC BT 250y H ~ YE R E
DEYAZ =27 IZELTH, BALLL TRELE T, BEEZFHLEITHLOT, % HOREHEITHARLTTEND,

WE D A IRE O A EERBRIER AL Z =0y | OR 2B RS LR ET, AERE O AIL, EERRER S
L=y 7 LI EOFHABNI G ER0ET, Fio, O BRREDRERIAL Z— 2T BT 6100, EERREE
B —r w7 LI OF4BAL RS E/RDET,

[Option 1] This couse work is as a course, during three month to a half of year. Please contact with the instructor in this
course.

Or

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

On option 1 and 2, you will obtain only 2 credits by Internship in Practical Science for Environment [ for a couple of months,
and additionally obtain 2 credits by Internship in Practical Science for Environment II for a half of years. Or/and you obtain 4
credits of Internship in Practical Science for Environment I and II two more self-proposed internships during a couple of
months.

EEEE (FTE-ETVEDODRNE LS E Homework
RN EBAED DI HT-> T, 2O ELTELT 5,
DRI 2)F5HOEM AL Z—r iy Ik TRV ET,

[Option 1] This fieldwork needs many times during practice of self-proposed internship.
[Option 2] depending on your long internship.
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RAEST D BEHE L% Grading System
FAEPMERLIZA L Z =y T B OHAEELGON) , IEENRIRGONZ ST T DA 2 —r vy S B E OB RESEIZL T,
P95,

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

fh S ERFEIED & Other Faculty Requirements

TXARZFE Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—L_R— Websites of Laboratory

{l5% Additional Information

GE4R 1] BEEGEOFNZ., LT (galapen@ees.hokudai.ac. jp) I ZERE T D&,

IR 2] BRI 52—ty FIT o0 T, ARSI E N T TN A BRETR FEH DA H L AZB T, BT 5, F6M
ISR EH BRI DL,

I

As for option 2, please contact with Prof. Yamanaka(galapen@ees.hokudai.ac.jp) through your supervisor.
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F1 B4 Course Title BBl Fasazr—yav BB ds[Advanced Course of International Science Communication
Methods]

5 &TEB Subtitle

EHIEHE Instructor W Fn5h [Kazuhiro TOYODA] CR 2B Bk B 52 R} A HF FE0E)

1B E Other Instructors | GREVE RALF GUNTHER[GREVE, Ralf]J{&¥a B FF22HT), RAM AVTAR[RAM
AVTAR](HIERERIE R~ 5005%)

L BHFER Course Type RELE PR MR E

BASEAE R Year 2020 K& &S Course Number 045038

EAME Semester 271 B 578 Number of Credits 2

B EMRE Type of Class % IR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESD 6341

K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
BB BREEE P GREEE FH)

LAR)ILa—FK:LAR)JL Level Code, Level 6 RFPe (& L - FEPIRL) AR E CRENBRNAEORH SR B)
th 434 —K -4 Middle Category Gode, Title 3 K

INDHEO—K 4 Small Category Code, Title 4 [EIFRER BEIR 2

=553—F -5 && Language Code, Language HRETITHORZE

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information REGAL PR AR B

F—")—F Key Words
%4‘?%1:1: N jCﬁEEJZ %Enfmﬁﬂ%\é% 9%513 u%%%

Scientific English, writing, presentation, discussion

2% d B1Z Course Objectives

EERREICR OIS ES EFREROAIa = — 2 a HIEOMEEFIAL, #EimL. L ET, LA —LOER, 7 LEBrT
—var, %—P%E’JF‘%_@%EW))%&T@’ FAETPGEOSESERRE LB CEBENR A= — 2 a BRI e TEE
R

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.

FI:Z B4E Course Goals

EEENARR FERIE Cala = — a7 570 DFERNRAX VERE T, Bl EerEx LT —ravk
ATV, REE TR IR EIZ W T TEA L1705,

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% 51H Course Schedule

1LRBR DB COOERBRRE MR RICBETIEERRAL MFEOET, IV —T T =7 THENWT LB T —ay
EHEGEL, JTATT LB T —arZIT0ET, BARANEEFZAEDOMOaIa=r—raid AT NV —7TOFEEEZBELT
fRftsinEd, (T77%;10 A6 11 A)

LiEmmEHEm AL AT T AT IR anr—ard 1 5 1 OF A ATy a A BET A EAN R REZ RO ET, 2 RA7
BARICMLBERAR L EZOET, MBOAE —F L3N a ENIHERHNET, G 77412 A)

3. ST, FWOC, RAEEHEIZR E ORF R OB ARGEZFONE T, BEERI TV OB LB AR, Bk
FRIZIANT T2 AT 72 OVE S, E LU T a— AW LR —MARRRLE T, 4 27FA 1 H)

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; Oct.~Nov.)

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

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; Jan.)
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EWES (FE-AB)EDABESE Homework
DTSR ETIR 5L TOET, FAT 427 DU BILTIL, BRETRIE0 B AR NS/ AN R
DT DT T IFETATA 7 (BT DRI 12T 5L N ET 5, DA T EE A,

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.

BRSO EEE LT & Grading System

ZINRESE (50%)  AFFEOEB R EIITEF B OFTLIRIEE OV R — e N —T"F 4 A va(25%)  BHEMEICE 357
LB T = a B eI N —T T AT v a3 (25%)

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 FEREIE D E M Other Faculty Requirements

T¥ AT F Textbooks

E X5 & Reading List

SMAR—LR— Websites

AEZE D7R—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title BRETHC 25 5)5% 2% 1 [Special lecture in Environmental Science Development 1]

SEZEB Subtitle

EE#A Instructor [ 5-7#88 [Yoshiki YAMAGATA] ([ SZERBERFJE AT U ERBREEAF JE L & —)
{8442 B Other Instructors

FLB#E5I Course Type RELE PR MR E

BASEEE Year 2020 K& S Course Number 045039

EARS Semester 15214 B {7 Number of Credits 2

B EMRE Type of Class % IR Year of Eligible Student 1~2

X & 2FEl 25X Eligible Department/Class

F2431)2 %' 3—F Numbering Code ENV_ESD 6410

KS¥EI1—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
BB BREEE P GREEE T H)

LARJ)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH SR B)
th % #a—F - £ Middle Category Code, Title 4 FrpliEe

ING¥AO—K -4 Small Category Code, Title 1 N[ -ERET AT A

Si83—F 58 Language Code, Language 0 HAGETITORE

Type

P ERBIEZF DRI E Availability of other 18

faculties

# B EIH Other Information REGAL PR B

F+—")—K Key Words
AT AT LT A MIETE b, Bt rTREM: . KB R

Urban systems design, Regional revitalization, Sustainability, Climate change measures

23D H4E Course Objectives

FERDOET L AT LT A A HUBIE ML & KA B th O FE TREMEDBLE D EVAH T,

Study future urban systems design from the point of views of regional revitalization and sustainability focusing on climate
change.

FI:Z B4E Course Goals

NP, mlnb, SUEZEB)RE OEE 7R BN A LD T, R kO Tk 2 & o0 LI Tt Al igZeth iz 9720
3 A RO BT EERANICH D TEERME ThHD, AT, [UELE IR ICET R E R EEL RO D EEHIT,
BARRLH DT AT D MIE RS AT A (GIS)Z HWTIRIT T2 HIER . FROHASRFE S T VAR E SN THEEL, Ml
ik Z> AT AELUTHE X T, RO A FERREA VX CL<7b O BRI E SVDOT FANIT— I ay TR TEE
HIIZHAR T,

Facing difficult problems such as population decline, aging society and climate change, it is extremely important, not only in
Japan but also internationally, to study how to make future citie and regions a sustainable society. In this lectures, students
will learn comprehensively about climate change countermeasures, how to analyze natural and social systems using geographic
information system (GIS), and future socio—economic sustainable scenarios practically in the workshops to design future urban
and regional systems.

{8 % 5HE Course Schedule

RUEZE BT RZIIC 8 & 2B FEEHE FTREPEOBLE DAL i1 P U DO #1232 AT AOEEMUC R T D R BT D FUA T A
FIEEHE A TES,

Students will learn the latest scenario design methods related to the transformation of social systems in cities and regions from
various viewpoints of sustainability including climate change measures.

ZFEPE (FE-HEBONEESE Homework
LA N 8 2

Students are required to hand in reports.

RAEST D BEHE Lk Grading System

ZHEA~OBIMBEE Q%) FEIOF R ~DOBIM - HEREQS%), 7LEr T —a ONEEEN)., LR — 250 K> TRHE S
50

Evaluation: by participation attitude for the class(25%), contribution to class discussion(25%), presentations (25%) and reports
(25%)

fh FEREIE D E M Other Faculty Requirements

TX A -#F & Textbooks

Fioe ATE7R IR Fphas /75 B SUFn - il e 38 - ARIE KPR S, 2009

Fefor I REZR G IR SBfhas 11735 H SUFN » Hh FH T35 - VR FLAEA R 2 - kil R RS, 2010
Frioe AT R IR At T35 B SO - R AR - R B 2 - A R ke, 2011

HAEEERE Reading List

Frigt ATREZR AR DT80 /& H RN - SRR — - R R - B - Al Ko iR, 2012

Urban Systems Design: Creating Sustainable Smart Cities in the Internet of Things Era,”Yoshiki Yamagata and Perry P. J.
Yang: Elsevier, 2020
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Spatial Analysis Using Big Data: Methods and Urban Applications,” Yoshiki Yamagata and Hajime Seya:Academic Press, 2019
Resilience—Oriented Urban Planning: Theoretical and Empirical Insights,” Yoshiki Yamagata and Ayyoob Sharifi: Springer, 2018
Urban Resilience: A Transformative Approach,” Yoshiki Yamagata and Hiroshi Maruyama: Springer, 2016
http://www.cger.nies.go.jp/gcp/ 736HZ v a—RA[EEZR GCP HERY — 7> a7 & k)

SBAR—LAR— Websites
http://yamagatay.jimdo.com/

B D HR—LR— Websites of Laboratory

{i§% Additional Information
9/28(H)~300K) DAL T EL TV D,
This lecture will be held intensively on September 28 (Mon) through September 30 (Wed).
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FLE 4 Course Title

Bl 5 51/ 3% 2% 1 [Special lecture in Environmental Science Development 1]

FEZEREA Subtitle

E{E# 8 Instructor

B [Masahiko FUJIT] (K258 M BRER BIRL 20 7252

{8L4# 8 Other Instructors

e BF[Atsuko SATOIHVZ 4/ =T ML K, LT [ Teppei YAMASHITAI(H A&
KFAEWE R FER)

F1BIEAI Course Type BRELRHEEE R R B

BASE4ERE Year 2020 KR =I&ES Course Number 045040
HR Semester 1524 BT Number of Credits 2
BEMRE Type of Class W ¥t LR Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

F2731)24 3—FK Numbering Code

ENV_ESD 6441

KS¥EI1—K 4 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

e

BRTLR R BRETEE - FE K0

LARJILaA—F:LA)JL Level Code, Level

6 R2EPe (e 1 - S0 MR H CERIZNAOFR B | IF7EFEERH)

th 43—k -4 Middle Category Code, Title

4 FihlGE L

N3$E—K -4 Small Category Code, Title 4 EREE A

EE&0—K - E5& Language Code, Language 1 WEETITHOIE

Type

B IEEDRE Availability of other 1 Af

faculties

## B EH Other Information BRiR ik B B R B

F—J—F Key Words

VERRBT [UEEBNBOR, 7 AV, AV 740 =7 M, EBRECR, ENECR

I N3 ODA, JICA, SCHRRE G| FEERIE, Mmool

Atsuko Sato: Politics of climate change, USA, California State, international politics, domestic politics
Teppei Yamashita: ODA, JICA, practical science, knowledge sharing systems

2% d B1Z Course Objectives

VERRET-: 7 AV OHERIRBEAL OB DNWTE 2 DA 1R 2,

W HARDEBRERS %/ OB REPEIIOWTEE T,

Atsuko Sato: Providing current status of politics relevant to global change in USA.

Teppei Yamashita: To study significance and issues of Japan’s international environmental cooperation.

FI:Z B4E Course Goals

VERRE - BARE BARDBURIREAN =R LEMBIEIZED SERRBORIEIOWCTHE T 5,

W EE AR DIIRFS LD JICA OTEBENCBIL CRBMB AN TEDHL,

Atsuko Sato: Understanding various processes of policy making by comparing US with Japanese politics

Teppei Yamashita: To open a gate of advanced foresight regarding JICA’s operation based on international societal demand.

2 EEHE Course Schedule

VERRECT-: 2 H ) (6/3(K), 6/40K))

AT RIEEEL T — e a— VI N TR

R EREBEIZ BT AT AU A D E

T A ORI 2V T yia AN N T HkE
L TRV T DI &A1) T =T I ORI BB R
CFEEDET AT av

Q1 > W DN~

I 1AM (6/5(4))

ODA &7z ?

JICA LEBRBREE ) /)

SCHERN G & FEE R

MoIFEILEE O%RE

=)

Atsuko Sato: Two—days Lecture (June 3 (Wed) and 4 (Thu))
Introduction: 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 to Obama
Federalism and Climate Change Policy in California

Concluding Discussion

CTI»-BOCJ[\'}»—‘

Teppei Yamashita: One—day Lecture (June 5 (Fri))
1. What’s ODA?
2. JICA and International Environmental Cooperation
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3. Integrated the humanities and science and the practical science
4. Knowledge sharing systems and an intervenient’s contributions
5. Remarks

#HFE (FPE-EE)FORNBLSE Homework
PR IS T E EE PR LD,

Review is necessary after the lectures on each day.

RAEST D BEHE Lk Grading System
BEIIBIDT ATy a ~OERT5%), LAR—M25WIZL > TEHET 5,
Evaluation: by contribution to class discussion (75%) and a report (25%)

fh S ERFEIED & Other Faculty Requirements

T¥ AT F Textbooks
HER OB R A AL
Distributed at the lecture

E X5 & Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory
https://www.ees.hokudai.ac.jp/carbon/mfujii/

{l5% Additional Information

PEEESE RECAT G R, B3R/ — M BT T IR 1A R D,

6/30K)~5(&) DAL TEL TV D,

Students are expected to have the ability to read scholarly articles (handouts) and lecture notes in English.
This lecture will be held intensively on June 3 (Wed) through June 5 (Fri).
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FLB 4 Course Title PR s Bl ZR M [Special lecture in Environmental Science Development III]
SEZEB Subtitle

EF#A Instructor I B [Tsuyoshi KAWAKAMI] (E] 55 @i B (1LO))

B L2 B Other Instructors | #-M F154 [Kazuhiro TOYODA] (K2 HIERBR B2l 2 HF FE0%)

# HEA Course Type BRETR AR MF R

BASEAE R Year 2020 K& &S Course Number 045041

EAME Semester 1528 B 518 Number of Credits 2

B EMEE Type of Class fiEs X E R Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESD 6411

K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
BREERRS SRR (BRI 7 550

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th43#3—K - £ Middle Category Code, Title 4 FrRIGESS

IN3}ETI—F -4 Small Category Code, Title 1 AR AR 27 A

B E83—F-8#8 Language Code, Language 1 JEE TR

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

18 R EHIH Other Information BRETAL PR B R B

F—")—F Key Words
FEREOIGE), @)X 5ocE, 1LO EESEREME, FERE, 77 arF oy VAL

United Nations, Work style improvement, ILO International Labour Standards, Working environment, Action—checklist

2% d B1Z Course Objectives

FEEREE - — R ER BT O E B2 ER NI OV TOFEEZBL T, B2 - ENTOHOEE RO 0HD A LLWERGEDIC
B AR IR 1 A 01T D, FTEE ILO)DLHDEERZ DWW THFZRD D,

— To learn from international activities for improving general and working environments,

— To obtain the knowledge necessary for making safe, healthy and humanistic working environment,

- To understand some examples of the real work of the United Nations (ILO).

FIE B 4E Course Goals

1. —RERBIE BB O BhE AR A AR 35,

2. FEICBIT L HBREUFIEEIOFZEILF O, B & O - @ HiE IS TE5,

3. TrvarF =y I AN W S BBRE O (250 FiEAIT H TE S,

4. T4— VRV OIEBDSE &L TOBOR - 156 £ F T —RELCERT 5,

5. EEERED VLD THD ILO DIFENZ DOV TEEA GRS | EBRAYZR B i JTE BN DV CEE T2,

At the end of the Lecture, students will:

1. Understand the linkage between general and working environments.

2. Learn from improvement activities for better working environments in various countries and be able to apply the knowledge
for their future workplaces and work styles.

3. Be able to use the action—checklist as a simple and practical tool for improving working environments.

4. Recognize how the field level activity and the national policy can work together for making synergy.

5. Obtain the knowledge of ILO activities as a United Nations organization and its technical cooperation activities.

{8 % 5HE Course Schedule

6 A 15 H (A)/FAi~6 A 18 H OK) FRiDE KR

W HIFE AL LT, KRR EKERBYL, 7 AXZANEIE, VA7 HEE L BEEMIEAEZEZ T B, —ERE L SRR O
BEIZDONWTERD, 2 HEBLDY 3 HHOFRIHIZIE, THBLORGEFML T ILO ABBLAETAIGHAL TS
T I varF ey P AN U S B BRBERN - BB 92 A S 32, BGFFRI#% O 2 H B BXL 0N 3 B BARNCIEESM
FERNZFE SN N — T HEEATO,

—SNEANFA BARNFAERF 25 5E T2, R ITEARMITIGETITODNRFEIIREN R BARANFAENHF TEDLIOT
1 H B AGE CTHi R 75,

— W2 BN I TTT L RERFOTFADSINEREL T, FIARZRNEICOWTIZ O TR TEDIDICH E A T2,

— ARGHATIE ILO (E B RS (SB35 7 BB MK T ZHET 20 M. 21 A A ZL THIEIZA VR AR
12, FE O BHEREREEIH B L OBOR S > T/, ARIOEFHER TIX, BEEDIE (1K, 740 —), BliE
E RN RNFRBEY NV RT T TV | BE (RN A RUTUH) | BURKRE (AR) FIZBITAEERELLTO
TEEER AR T D,

— BN B BRI/ — ARE T 4 — Z B EEETREI L, FELHITE X DNEORLT S,

Schedule:

Intentive course from morning on June 15th (Mon.) to noon on June 18th (Thu.)

— On the 1st day, lectures on Minamata disease, asbestos, and recycling and waste collection work will be given to
understand the linkage between general and working environments.
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- On the 2nd and 3rd day mornings, we will visit a factory and an agricultural farm and apply ILO’ s action—checklists to assess
the working environments.

— After each of the action—checklist exercises, group discussions will be carried out for students to identify good points and
the points to be improved in their working environments.

— All the lectures will be carried out in English. When needed, interpretations to Japanese will be added.

— Attendance of students having various academic backgrounds is expected. Additional explanations will be provided to
technically specific terminologies and contents such as medical terminologies for assisting every student in understanding the
contents.

— The lecturer is a senior specialist on working environments working in the ILO office in New Delhi, India. Before arriving at
New Delhi in 2017, he had worked in ILO offices in Thailand and Switzerland. His lectures will place a focus on practical
activities to improve working environments, for example in agriculture (Sri Lanka, Vietnam), the manufacturing sector (Nepal,
Pakistan, Palestine, Philippines) and waste collectors (Fiji, India) and to strengthen national policy (India).

— Many case studies will be used for interactive discussions with students.

EFEEE (FE-EE)FEORAELS E Homework

AGEFDNEINTBLR  SCRITETZDID DN, FeBl72 T8 2058 - PRI T B2, SRV, FE /)L — 75 R R
BINCBINT B ENENZTRDIZD RO HND, LLTFD L0 O =7 (llo.orglZdhD %L DBIEIE RN B E LD,

The lecture covers both natural science and social study aspects, though no prerequisite or special knowledge is required to
understand the lecture. There will be no homework, either. However, students are requested to actively participate in the field
exercise and group work. The ILO websites will provide related information.

RAEST D BEHE L% Grading System

I TN TR DOBNIREE(60%)E E LD DFEFR(40%),
Attendance to the lectures, field exercises and group work (60%)
Presentations in the concluding session (40%)

fh S ERFEIED & Other Faculty Requirements

THFAL-ZFE Textbooks HE T2,

BEHIEERE Reading List

N LHFF oo IRA 224 R, EESMUEOTD OEBEITEIMML LT WK INRFIZE (), EERS7 %R
&) G BT8R ARG, 2014

Ergonomic Checkpoints: Practical and Easy—to—-Implement Solutions for Improving Safety, Health and Working Conditions
2010, International Labour Organisation:International Labour Organisation, 2010

Ergonomic Checkpoints in Agriculture /International Labor Office: International Labor Office, 2014

SBA—LAR— Websites
www.ilo.org (ILO @ 3% & v = 7 ), http://www.ilo.org/tokyo/lang—ja/index.htm (ILO @® H XK FE v = 7 ),
http://www.unforum.org/unstaff/50.html GERI O, H AZE)

AEZE DR—LR— Websites of Laboratory
http://www.unforum.org/unstaff/50.html GERI DI, H AZE)
http://www.ees.hokudai.ac.jp/ems/stuff/toyoda/Seigl.ab_en/Welcome.html

{##% Additional Information

BN 2L DT DTG R S B X O -7 F i~ O INIM ] L2 D, TELIZFEH S INTRET 720,

Attendance to the field exercises and group work is obligatory to obtain the academic units. Partial attendance should be
avoided.
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FLB 4 Course Title BRI R BT A T4 ) B[ Advanced Course in Academic English Writing for Environmental
Sciences]

EZEA Subtitle

HEZB Instructor Va7 ST A [Joseph Karuzis] FLIE A2 - Abg 2[5 K 5P)

LB Other Instructors

# H#EAI Course Type BRETF AR MF R

BASEAE R Year 2020 K& &S Course Number 045042

EAME Semester 1528 B 518 Number of Credits 2

B EMRE Type of Class fits X E R Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESD 5301

K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development

5] RERFP GREEFHER)

LARJILaA—F:LA)JL Level Code, Level 5 KFRE (& 1 - BEPIIER) AL B GEREZRNAE O B) | KFpEItiEez

ElE

4343 —F & Middle Category Code, Title 3 Fidm

IN3¥Ea—K -4 Small Category Code, Title 0 ZDfh R Er7etm)

=553—F -5 && Language Code, Language 1 WEETITHRE

Type

=P EREISE DRI E Availability of other 1]

faculties

18 R 1§ Other Information BRETAL PR B R B

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

2% M B1Z 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.

¥l 3% H4Z 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.

{8 % 5HE 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

Class 4: Presenting and discussing Introduction sections

Class 5: Presentation of models for Methodology sections

Class 6: Practicing writing Methodology sections

Class 7: Presentation and discussion of Methodology sections

Class 8: Presentation of models for Results sections

Class 9: Practicing writing Results sections

Class 10: Presentation and discussion of Results sections

Class 11: Presentation of models for an Abstract

Class 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
Class 15: Review and wrap up

EFrE (FE-BETHFEDRHNAEESE 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.

REEE M D E#E LA % Grading System

Grades will be based on participation (30%) and writing assignments (70%).

fh FEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks
Science Research Writing: A Guide for Non—Native Speakers of English,/Hilary Glasman—deal : Imperial College Press, 2009
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%52 BE Reading List

SBA—LAR— Websites

AEZE D7R—LR— Websites of Laboratory

{l5% Additional Information
Joseph Karuzis is an instructor at several universities in Sapporo. He holds a PhD in philosophy from Hokkaido University.
His main area of research is ancient Greek philosophy, primarily Aristotle. Originally from Boston, Massachusetts, he
currently resides in Sapporo.
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Hh Bk B M F F X

Division of Earth System Science



F1B 4 Course Title HER B B} 5% SCi# ¢ I [Seminar in Earth System Science I1]
FREEHE Subtitle

FF# 8 Instructor B [Chief of the Division] CRFBEERFE R FFT)

1B Y28 Other Instructors | FIX 2 E[All Staffs of the Division (K FPeEr LR FPt)

# HEA Course Type BRETR AR MF R

BASEEE Year 2020 K& &S Course Number 055003
EAME Semester ‘%ﬂi B 518 Number of Credits 4

B EMEE Type of Class ¥ SLRIE) | RERER Year of Eligible Student 1~3
& EFF} VSR Eligible Department/Class HUEKIE B 7 B IL

F2731)24 3—FK Numbering Code ENV_ESS 7702

KS¥EI1—K 4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
EED) BREERL AR (HIER BB 2RI

LRJa—FK:L AL Level Code, Level 7R () FMEH (MBS R 2 S T)
th4>#E0—K & Middle Category Code, Title T HSCEESE

ING¥AO—K -4 Small Category Code, Title 0 HhERFE R} Fim Sl

HEEO—F-§§E Language Code, Language 2 HARGER OGEFEDNAV T NARHE, Sl RER TN 78 (HAGE
Type NIIIGEE) B E T HIRE

fFEEEBEFDTE Availability of other 2 RA]

faculties

## R E 18 Other Information HERE R R GAE B [(ER B ]

F—"J—F Key Words

BeHT O

Recent science papers,
&3 7 — seminar

2% d B1Z Course Objectives
HERE R O E NSO R OBFZEIcfiiiy, BfET5. SHIZ, B4 OB O 300 B 4 O e DR S 2 38 F L,
FEma AL CHMRAIED S,

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

Fl|3%E H4Z Course Goals
L FR L DTERK

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

$2 %5 Course Schedule
a—AHE, HLATZENIDE /NSRRI N—T DHEIZ L > TEMESNLGBI T —IZBML, E ORKEZEEHERITS,
F-BEALIERTDH. EE FEOHEMITIa AL TRARS.

To attend a seminar for the presentation and discussion.

#mEE (FPE-EE)EDANB LS E Homework
H &0 B O3 T —~ IR AR O 7 i BB S 5.

Read reference papers. Prepare a report on recent researches.

RAEST D BEHE Lk Grading System
Ka— AT LIZED LN IS =D FE RN EF LD

Participation and oral presentation

fh FEREIE D E M Other Faculty Requirements

T¥ AT Textbooks

& 52 BE Reading List

SMAR—LR— Websites

AEZE D7R—LR— Websites of Laboratory

{i5#& Additional Information
PZS B OFEII S o — RO Y HEICWEbEDZE. LT —ANAF LV AE RS 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.
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FLB 4 Course Title HERFE Bl F2 45 B A 52 11 [Research in Earth System Science II (for Doctoral Dissertation)]
SEZEB Subtitle

FF# 8 Instructor B [Chief of the Division] CRFBEERFE R FFT)

1B Y28 Other Instructors | FIX 2 E[All Staffs of the Division (K FPeEr LR FPt)

# HEA Course Type BRETR AR MF R

BASEEE Year 2020 K& &S Course Number 055004
EAME Semester HF B 518 Number of Credits 8

B EMEE Type of Class ¥ SLRIE) | RERER Year of Eligible Student 1~3

& EFF} VSR Eligible Department/Class HUEKIE B 7 B IL

F2731)24 3—FK Numbering Code ENV_ESS 7802

KS¥EI1—K 4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
EED) BREERL Rt (HERRE AL 7 )

LRJa—FK:L AL Level Code, Level 7R () FMEH (MBS R 2 S T)

th 4331 —K -4 Middle Category Code, Title 8 Hrhl e

IN3¥Ea—K -4 Small Category Code, Title 0 HuEREERL RIS

E550—K§ 5 Language Code, Language 2 BARFEKR PFEFZEONRAV TINAZIE, Tl AR ERIHEH S7E (AARGE
Type NIIIGEE) B E T HIRE

fFEEEBEFDTE Availability of other 2 RA]

faculties

## R E 18 Other Information HERE R R GAE B [(ER B ]

F—J—F Key Words

T35

Doctoral dissertation

23D BH4E Course Objectives
LR SUERR DT, HIERE R FICBE T 055 k270,

Doctoral dissertation

Fl|3%E H4Z Course Goals
A S

Doctoral dissertation

{8 % 5HE Course Schedule

FBEABOIEEO T, £ BOWET —<ICBET 5@ ER 52780,
To complete doctor’s thesis under a supervisor

Participation in seminars and fieldwork and/or laboratory work

#HFE (FPE-EE)FORNBLSE Homework
HHRIC, % BOMIET —~< 2B oA, BFE, BREBIRD.

Presentation and discussion about individual issue on doctoral dissertation

RAEEE M D E#E LA % Grading System
WFFEDIBREBVFA T, BFFE3EE, RSN e E DA ISR 35,

Doctoral thesis, publications, presentation

fh S ERFEIED & Other Faculty Requirements

TXALZFE Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i5#% Additional Information
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F1B 4 Course Title HERBE Bl 5% SCE# ¢ 1 [Seminar in Earth System Science I ]

FREEHE Subtitle

FF# 8 Instructor B [Chief of the Division] CRFBEERFE R FFT)

1B Y28 Other Instructors | FIX 2 E[All Staffs of the Division (K FPeEr LR FPt)

L BHFER Course Type BRIER AR FE

BASEEE Year 2020 K& &S Course Number 045043

EAME Semester ‘%ﬂi B 518 Number of Credits 4

B EMEE Type of Class ¥ SLRIE) | RERER Year of Eligible Student 1~2

& EFF} VSR Eligible Department/Class HUEKIE B 7 B IL

F2731)24 3—FK Numbering Code ENV_ESS 6612

KS¥EI1—K 4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

EED) BREERL AR (HIER BB 2RI

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 BEPEE) B AL E CRRIZNAFOFR B | FeiEEFRB)
th4>#E0—K & Middle Category Code, Title 6 WFoEHsE

ING¥AO—K -4 Small Category Code, Title 1 HUERBE Rl 5m S e

HEEO—F-§§E Language Code, Language 2 HARGER OGEFEDNAV T NARHE, Sl RER TN 78 (HAGE
Type NIIIGEE) B E T HIRE

fFEEEBEFDTE Availability of other 2 RA]

faculties

## R E 18 Other Information HERE R R GAE B [(ER B ]

F—J—F Key Words
B OWSERL, BIF—
Recent papers, seminar

23D BH4E Course Objectives
HERIE B2 B2 E N O I OWFFEIZfifi, BRI 5. I5I2, H OB O L% B O EOEB IR/ E %
REL, iTimc il CHMATED 5.

Understanding recent progress in science related to master’s thesis

¥ 3% H4E Course Goals
eI ORI FEE ) 0O BRAR

Understanding recent progress in science related to master’s thesis

122 5HE Course Schedule
2HE, bLUIENLVL/NERIT N —T DHBIZI > TEBEINDEIF—IZBIL, EFORELTEE, FHimics
M, FeASBIHERTD. EE HIEIIa—AT IR 5.

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

EFrE (FE-BETHFEDORHNAEESE Homework
FREUENFOT=DIZ B AN SRR R E 2K H B I,

Read reference papers.

RAEEE M D E#E LA % Grading System
K a— AT LIZED NI T —EA~DS N BRI EE > TEHM 5.

Participation and oral presentation

fhFEREIE D E M Other Faculty Requirements

TXAREFE Textbooks

EE 5 Reading List

SWAR—LR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
WA - EE OIS — 2O Y BN hEsZE. bLUFa—ATAZ 2GR 2SO 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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FLE 4 Course Title

HERFE B 2455 ZE 1 [Research in Earth System Science I (for Master’s Thesis)]

FEZEREA Subtitle

E{E# 8 Instructor

BLIgE: [Chief of the Division] (KPR 757

{BL4# B Other Instructors

B A2Z B Al Staffs of the Division](K=FPeBr B R #PE)

# HEA Course Type BRETR AR MF R

BASEEE Year 2020 K& &S Course Number 045044
EAME Semester HF B 518 Number of Credits 8

B EMEE Type of Class ¥ SLRIE) | RERER Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

HOERE PR

F2731)24 3—FK Numbering Code

ENV_ESS 6622

KS¥EI1—K 4 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

FERER R

BRELAL At (M EREE B2 550

LARJILaA—F L)L Level Code, Level

6 R2Pe (e 1 - S0 MR H CERIZNAOR B | F7EFEERH)

th 4331 —K -4 Middle Category Code, Title 6 WFFCiEE

IN3¥Ea—K -4 Small Category Code, Title 2 HHERFE R} FRERINFSE

E550—K§ 5 Language Code, Language 2 BARFEKR PFEFZEONRAV TINAZIE, Tl AR ERIHEH S7E (AARGE
Type AFIEE) B E T HIRE

=P EREISEE DRI E Availability of other 2 Raf

faculties

## R E 18 Other Information HERE R R GAE B [(ER B ]

F—"J—F Key Words
&+
master’s thesis

23D BH4E Course Objectives
&L FRSUVERR DT, HERPERL BT D2 BT,

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

Fl|3%E H4Z Course Goals
& 7msTVERK

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

{8 % 5HE Course Schedule
FREHBOEEDOTIZ, & HOWET — I T o058 L2 2725,
To study master’s thesis under a supervisor.

EEFE (PE-EE)EDANELSDE Homework
BEHE, a— AT LIRSS,
Prepare own data—set according to own research theme.

RAEST D BEHE Lk Grading System
Ba—AZ L, BRSO N D EER R IZH E DWW TR T5.

master’s thesis and presentation

fh FEREIE D E M Other Faculty Requirements

T A -#F & Textbooks

& 52 BE Reading List

SMAR—LR— Websites

AEZE D7R—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title BRI ER [ Fundamental Course in Paleoenvironmental Science]

FEZEREA Subtitle

E|EHE Instructor [UA TEfH [Masanobu YAMAMOTO] (K2 HERBR B2 L 20 52 05%)

{8 L% B Other Instructors | B 5Z[Osamu SEKIURIRFRLEHFFERT), ABF & /A[Tomohisa IRINOJ(HIERER LR EAFFERRD),
(85 78 AlSumito MATOBAJUEIR AT - BiAH—Y7), fitg F5H[Yoshinori HZUKAJEIERLY:

i)
F1BFER Course Type BRI R R B
BASEAE R Year 2020 K& &S Course Number 045045
EAME Semester 15 (F ¥ — | BAIE Number of Credits 2
L)
B EMEE Type of Class it ¥R E R Year of Eligible Student 1~2
& EFF} VSR Eligible Department/Class
F>731)>4 3—FK Numbering Code ENV_ESS 5100
K52 —K -2 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
5] BREE AL SABE (HIER PRI Rl 22 R )
LR a—F:LARJL Level Code, Level 5 KFRE (& 1 - BEPTER) AL B GEREZRNAE O B) | KFpiItiEez
¥FHH
th 4331 —K -4 Middle Category Code, Title 1 FLAEaR
IN3¥Ea—K -4 Small Category Code, Title 0 ZOMh (R Er7etm)
E550—K§ 5 Language Code, Language 0 HAGECTITORE
Type
=P EREISEE DRI E Availability of other 1]
faculties
## R E 18 Other Information HUEKPE R 7 R OB R

F—J—F Key Words
WEREE, WRE, Ve, HERER(L

Paleoenvironment, Paleoclimatology, Paleoceanography, Global warming

123D BE Course Objectives

HERBRIR OISR T T 552 T, BUUEOHERRBEO RN H %, BEOREEZEOB ANLEET LI ENEETHD. Kl
T, HERBIRMI A ED 59 2 CORBEMFE L L TSI, WEREIZE 28k e F MR ka2 15,
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.

FI:Z B4E Course Goals

HREFOIE, B2, @EO AL, BIAEOBRE DO, f$R T HA~OTE H A BfiE 3 5.

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

$2EEHE Course Schedule
RS I REFE ORI (1LAS) Outline of plaeoclimate science
FERH GUAR) [HRET—hA47, Tuaxy, K[EVAT L, 7 4—R /3y 2] Methodology
JESRREROKEZA T gl (LA [20 ftfLiEBE L] Climate changes in historical times - forcing
R ORBELEE) J8& (LUAR) [RAEZELDHE~D AL 737K] Climate changes in historical times - response
TARAT DO B A7V (HI5) [T AAaT ORFMEIRHIOFE L, KIROFEELL TOKFEMIAL, DO A7V DR Ice
core and DO cycles
IREN R AT RB A7 (BF) (RS ETAEE), =7/ VAR, EKAEEEE. KBk KIEEE DAL =
A A] Ice core, greenhouse gas and carbon cycles
FTHERr—VEE) HE % (AR [AEREFEDO S, SST 7ur, Yy 27/l hP AR, bipolar seesaw] Millennial-scale
variability
WD K (BRSEFINLR) - fR5E (IR I ST B) CNEF) LR ERHE O A o - HER - IR R R [FIfL{K 7 2] Isotopes and Earth’s
carbon and water balances
Aty FHAINEKIRELE) (NEF) [MUEEH, B YT X, Imbrie JiROKIKEET /L& LRO4 A3 YE il #]
Milankovitch cycle
T Ay F AN MO ERFIEE L DB CANEF) [7 A 227 OV ZFLERE OALAABIR, MK HELOKR &, SMEICE DM
B2 R H005% 77] Glacial-interglacial cycles and sea level change

EAHEOKHIOM I (BF) [FI2 7 aF o0 b a7z LGM D& IRAE] Worlds of the last glacial
HiER S 2@ C CoREZEA () [T 7 h=v 7 24— )V 5525 8] Secular changes in Earth’s climate
SlEET L EEREY I 2L — a2 (B) [LGM., Mid—-Holocene, LIG, Mid-Pliocene, &5 /L5 —&Z b a2 &de, HE3£D PMIP
Hy7248 53] Climate model and paleoclimatic reconstruction
ETV 7 HBL TR EDRBELEE AT =X 2 (B) [ WUl K5 28 £ & 6] IZHRY] Mechanisms of past climate changes

examined by paleoclimate modeling
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SUEDFER T (BF) [IPCC, WREFDOE|] Projection of climate

EFrE (FE-BETHFEDRHNAEESE Homework
THEEEH IR

One hour for preparation and brushup

FAEET D B2 LF % Grading System
INT AN (40%) , HIRE FFRERE (30%) , LR —h (30%) 2% &R G BIZREAM
Evaluation will be done based on small tests (40%), behavior (30%) and report (30%).

fh S ERFEIED & Other Faculty Requirements

TXAREFE Textbooks

§RE 15 B Reading List

Fx VT T N— S RITNEE A EE, 2008

Earth’s Climate Past and Future,/Ruddiman: W.H.Freeman and Company, 2000
NEERUEDLOTTFL /B Gkt L — w7 %, 2017

SBA—LR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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FLE 4 Course Title

HER T K FJE i iR Fundamental Course in Cold Region Sciences]

FEZEREA Subtitle

E{E# 8 Instructor

52 77 [Tsutomu WATANABE] (IERIREMFRFSERT)

{8L4# 8 Other Instructors

T Z[Kou SHIMOYAMAJURIRRFAFZEAT), A & Z[Yoshiyuki ISHIDURIRFL =S
Fﬁ), BH BUE[Takenobu TOYOTAJKIER FAFSERT), =<F 5 FR[Fumio MITSUDERAJ(K

BB AK—Y7), 1L {E[Shin SUGIYAMAIUEIE R ZFZEPT), B& F{T[Takayuki
SHIRAIWAJUEKIR A - BRAR—7), #% 7& A[Sumito MATOBAJUKIEHF - BRA5—Y7), GREVE
RALF GUNTHER[GREVE, Ralfl({&iRFFEHFZERT), 75 @[ Yoshinori TZUKAJUKIR

BLFHFZEAT), B B[ Toshio SONEIURIERLEAFZEAN, )1l SF[Mamoru ISHIKAWA](Hh
BREREERL A2, PODOLSKIY EVGENY[PODOLSKIY EVGENY]

F BIEAI Course Type BRELRH LR R B

BHEE4EE Year 2020 KB EI&EE Course Number 045046

[ Semester 1% 8 (F ¥ — | BGIE Number of Credits 2
L)

BEMRE Type of Class s ¥t & LER Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

273124 3—FK Numbering Code

ENV_ESS 5102

K¥EI1—K 4 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

e

BREEA A (i ERE B2 550

LARJI)ILa—FK L AR)JL Level Code, Level

5 REEFE (&1 S SRR A (A2 AEOR B) | REFEBEHER
F#FH

th 43 $3—K -4 Middle Category Code, Title 1 Eifim

IN3}ETI—F -4 Small Category Code, Title 0 Zofth AL D)

&85 —F - &7E Language Code, Language 2 AAFEROHGEDO AV ANARZE, BB R E R 5578 (P AGE
Type i%un)%ﬂ%ﬁ#éj&%

P ERBIEZF DRI E Availability of other 1A

faculties

18 R E 1§ Other Information

HERPE R R BR R A H

F—")—F Key Words
K -FEMIEL, T OK, fiRHl

cryosphere, snow, ice, polar regions

23D BH4E Course Objectives

TOK IR AM, RADPOIERZRE THEICELETOIHED—4 %, TOKDBEE G LI BUIRZRO R~ 70 H RIS &1

I LIRBSE, DIFETH MO <SRBT,

A short course of cryosphere science. Briefly introduce the life of snow and selected research topics relating to snow and ice.

¥ 3% H4E Course Goals
SFEXFREKBLIE ORISR, ToKE A HERER BT

\——%ﬁ—j—

TIZPEFET D,

To understand the characteristics of cryospheric phenomena and the role of cryosphere in environment of the Earth.

$2 %5 Course Schedule

TREOE BB S 15 O #E A L= 27T,

1. = E O

BB ERE AT I
. BE-ETZOWE

- KRR

. T AR TR

- JEOKIBR R

K MRS

N O O = W DN

Omnibus—style 15 lectures on the following topics:

. Cold-region science

. Cryosphere and climate system

. Physics of precipitation and snowpack
. Glacier and ice sheet

. Ice—core science

D O = W DN =

. Periglacial environment
7. Sea ice and marine environment

EFrE (FE-BETHFEDRHNAEESE Homework
HEFE I CHLAT SNIZERROA B O/ — MEICHEWTEY

Review handouts and notes

U RBZ s34 GBI R 927 E L TR Z R D 5

RAEEE M D E#E LA % Grading System
HERAOBMEEERLKHAT &

Quizzes, short reports and participation in class

[ /NT AR LR — ME R ELT

R 9%,
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fh FEREIE D EH Other Faculty Requirements

TX¥ AL ZF & Textbooks
FEPICHE BT,

%52 BE Reading List

SBAR—LAR— Websites
http://www.arcus.org/, http://nsidc.org/data/seaice_index/, http://wwwsoc.nii.ac.jp/jssi/

B D HR—LR— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/
https://sites.google.com/site/courseincryosphere/home

{i§% Additional Information
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F1 B4 Course Title KREIFEY B2 It 3G Fundamental Course in Atmosphere—Ocean Physics]
REEHE Subtitle (HAFEW)
EE# B Instructor e IER [Masatomo FUJIWARA] (R Z2Be I ERBR BE AL S2AIF ZER5%)
LB Other Instructors | K5 B —Ef[Keiichiro OSHIMAJUEIE B A ZEFT)
# HFEA Course Type BREER AR MF
BB Year 2020 K EIBIES Course Number 045047
EARS Semester 1% H) (F % — | BBRI¥ Number of Credits 2
L)
B EMRE Type of Class % IR Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_ESS 5100
K52 —K -2 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
BB BREERL Rt (HERRE R )
LARILa—K:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERIZ2NEOR B) . KRB ILHF
ElE
4340 —F £ Middle Category Code, Title 1 Fiqm
INDHEO—K 4 Small Category Code, Title 0 ZDM B EMHD)
BE83—F-8#8 Language Code, Language 0 AARGETITHORE
Type
=P EREISEE DRI E Availability of other 1]
faculties
18 R E1H Other Information HiER B R 7 R B s R B

F—")—F Key Words

RET, WHET, RRAKIELR, MR oR), IR

&), HERIRDE L,

BUEIEER, BUSAEER, A7 v/ ViR, TERERE, WERATE, %

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

FARAUE, UK, BUE T, RRBERE, RRUbS, AU, /R4

2% M B1Z Course Objectives

BEDORKQEMHEOREECTEER - EBAHIREL, TNOEZ IR T D72 DI ER KK - WHED 1% - B FO LT 5, K
RMFEP O ETE LR LR EZ D AN =X LD F 5B 5,

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.

Fl|3%E H4Z Course Goals
KREFLEOREE LG ER - I 2 7Ll T2 K& - MHED N1 F - B Z O 2B 1555,

To understand the basic concepts that describe the dynamical and thermodynamical processes of the atmosphere and ocean.

$2 %5 Course Schedule

(K&m)

1. KO

2. ARBA |

3. KB HA 1

4. REFERE - KR5UbF

5. fEKRRELSY VE

6. KL |

7. RAFEZSE) T GERE(L)

(M)

1. e (B PR B - K OPEE

2. WBTE 7 T 7 A« BRI S - WEIR &
3. WELED S W 5 PR 5 - T

4. INLPRAT « R PG B

5. WiZ#t5 a2l —ar§5b
6. WY -1 - E O

7. TARNAEE

(Atmosphere part)

1. Climate of the Earth

2. Meteorological Phenomena I
3. Meteorological Phenomena Il
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4. Atmospheric Boundary Layer, Atmospheric Chemistry
5. Middle Atmosphere and Ozone Layer

6. Climate Change |

7. Climate Change I (Global Warming)

(Ocean part)

1. Thermohaline circulation, Property of sea water

. Heat and fresh water budgets, Oceanic mixed layer
. Basic equation, Geostrophic current

. Wind—driven circulation, Potential vorticity

. Observation and simulation of the ocean

. Tide, Mixing

. Examination, Review

~N O U1 v W N

EFrE (FE-BETHFEDRHNAEESE Homework
BA SN TV M7 v 7 a—RENTER CORATARNER R 82 FATEE 35,

Review the prints distributed at the lecture and materials uploaded at the website.

REEE M D E#E LA % Grading System
LR —hERERE LIS, KERESHEERZ B CRE IG5,

The evaluation is based on the report and examination both for atmosphere and ocean parts.

fh S ERFEIED & Other Faculty Requirements

TXAREFE Textbooks

EE 5 Reading List

SBA—LAR— Websites
http://wwwoa.ees.hokudai.ac.jp/

AEZE DR—LR— Websites of Laboratory
http://wwwoa.ees.hokudai.ac.jp/

{l5% Additional Information

JRANEL T, KAMRITA W GERFHE ) | MErERRII KR (REHY) T, &y FTHALERD, R IRFER 5 S B 5 0y
ZRI &I 2 FEFTERLTHELN,

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.
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F1 B4 Course Title KREIEEY B2 It 3G Fundamental Course in Atmosphere—Ocean Physics]
REEHE Subtitle (FEFERR)
EE# B Instructor JKH JEK [Genta MIZUTA] CRZFPE HUERBRIZ R FF 5008
BB Other Instructors | 223k ¥ [ Teppei YASUNARI]
# HFEA Course Type BREER AR MF
BB Year 2020 K EIBIES Course Number 045048
EARS Semester 1% H) (F % — | BBRI¥ Number of Credits 2
L)
B EMRE Type of Class % IR Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_ESS 5101
K52 —K -2 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
BB BREERL Rt (HERRE R )
LARILa—K:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERIZ2NEOR B) . KRB ILHF
ElE
F5#$E01—F £ Middle Category Code, Title 1 B
INDHEO—K 4 Small Category Code, Title 0 ZDM B EMHD)
BE83—F-8#8 Language Code, Language | TEETITHRE
Type
=P EREISEE DRI E Availability of other 1]
faculties
18 R E1H Other Information HERPE L I B R A

F—")—F Key Words

Meteorology, Global Energy Balance, Global Warming, General Circulation, Geostrophic Flow, Midlatitude Weather System,
Tropical Meteorology, Weather Forecast, Ozone Layer, Air Pollution, Aerosol, Climate Change, Hazard, Physical
Oceanography, Ocean Dynamics, Air—sea Interaction, Wind—driven Circulation, Thermohaline Circulation

23D BH4E Course Objectives
To study the physics, dynamics, and the thermodynamics of the atmosphere and ocean for the purpose of understanding the
phenomena, structure, circulation and variability of the real atmosphere and ocean

To learn major phenomena in the atmosphere and ocean, and to understand their mechanisms

¥ 3% H4E Course Goals

To understand the basic concepts that describe the dynamical and thermodynamical processes of the atmosphere and ocean

$2EEHE Course Schedule

(Atmosphere part)

. Fundamentals of Atmospheric Physics

. Synoptic Scale and Mesoscale Meteorology

. Atmospheric General Circulation

. Air Pollution I: Physical and Chemical Properties

. Air Pollution II: Emission, Transport, Deposition, and its Impacts
. Climate Change

. Hazards in the Atmosphere

N O O1 & W DN~

(Ocean part)
. The Physical Setting of the Ocean
. Physical Properties of Seawater
. Observed Mean State of the Ocean

. Wind-driven Circulation
. Thermohaline Circulation
. Ocean’s Role in Climate

1
2
3
4. Fundamentals of Ocean Dynamics
5
6
7

#HFE (FPE-EE)FORNBLSE Homework

Review handouts at the lecture or materials on the web site.

REEE M D E#E LA % Grading System

The evaluation is based on the reports and presentations for both atmosphere and ocean parts.

fh S ERFEIED & Other Faculty Requirements
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TXARZEFE Textbooks

§RE 15 B Reading List

An Introduction to Dynamic Meteorology, Third Edition,”Holton, J. E.:Academic Press, 1992

Introduction to Atmospheric Chemistry,” Jacob, D. J.:Princeton University Press, 1999

Atmospheric Chemistry and Physics (From Air Pollution to Climate Change), Second Edition,” Seinfeld, H., and S. N. Pandis:
A Wiley-Interscience Publication, 2006

Descriptive physical Oceanography — an introduction, Sixth Edition,Talley, L. D, G. L. Pickard, W. J. Emery, and J. H.
Swift : Academic Press, 2011

S BAR—LR—T Websites
http://wwwoa.ees.hokudai.ac.jp/

AEZE DR—LR— Websites of Laboratory
https://researchmap.jp/read0142905/?lang=english

http://wwwoa.ees.hokudai.ac.]jp/info/personal/mizuta/

{##% Additional Information

(Important Note)

For preventing the COVID-19 infection, the atmospheric part (Monday class) will be all held online with Zoom. The students
who intend to take this class NEED TO CONTACT Dr. Teppei Yasunari (Arctic Research Center:
t.j.yasunari(at)arc.hokudai.ac.jp; change (at) to @) in advance because he has to tell them the online information such as the
URL of the Zoom meeting before the first class. The reports and presentations will also be held in online formats.
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FLE 4 Course Title

KM LI R

i Fundamental Course in Marine and Atmospheric Chemistry]

FEZERAA Subtitle

KM LI R

Basic Course in Atmospheric and Marine Chemistry

HE# B Instructor

gk IR [Koji SUZUKI] CREABE I ERBRBE R FJElE)

$B 4% B Other Instructors
B IET)

1l 72Z[Sohiko KAMEYAMAIGMUERERSE B FAIFZERE), Bk 7 =[Yuzo MIYAZAKIJ(KIE

FLEFERI Course Type

BRI PR R FTA H

BAEEE Year 2020 EsEZI&E-S Course Number 045049
HAR Semester 158 (F ¥ — | BGI¥ Number of Credits 2

L)
B EMEE Type of Class e YWRER Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

F>731)>4'3—FK Numbering Code

ENV_ESS 5100

K52 —K -8 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

PR =

BREEAL BT (i BRPE B 550

LRI T—F:LARJL Level Code, Level 5 REERTE (&1 - BEPRE) SR B GERERRNAEORB) | Kb di@iz
¥FHH

th 43—k -4 Middle Category Code, Title 1 FEAsaR

IN3¥Ea—K -4 Small Category Code, Title 0 ZOMh &7t m)

E550—K§ 5 Language Code, Language 0 HAGECTITORE

Type

=P EREISE DRI E Availability of other 1]

faculties

## B EH Other Information

HERFE B 7 B B A H

F—J—F Key Words
KA, WEE LS

Atmospheric Chemistry, Marine Chemistry

23D BH4E Course Objectives

KEALZFE LA A B 2 5L 203 35 28 L C, HIERIRARS LI Ik i e BR BR 2L & BRAR -5,
The instructors are going to provide a basic course on atmospheric chemistry and marine chemistry to students for
understanding global or regional environmental changes.

¥ 3% H4E Course Goals
—HDHFR WL T, KREWFEICE

TR AR D2 AR T D,

Students are expected to understand chemical processes in the atmosphere and ocean through a series of lectures.

2 EEHE Course Schedule

(1) REAR O FERE LR =2 SRR
2) A

3) %A

4) RAxT7ma/ L

)

5
6) MK DR R ENE R
T)HHED IR BEBR |

8) MFLED IR A THER 11

9) ME D= HG IR

10) MfEEDY G B

11) Bk O L Z LR ~D % 5
12) Wi — R E AR

13) K& — MR

14) KR —MHEE R IT DS 1
15)

(
(
(
(
(
(
(
(
(
(
(
(
(
(15) R —MBHES U IS T DRGSR 11

0
1
2
3
4
5

KRR 5y DHIERAL O B & R

(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 |
(8) Ocean carbon cycle I
(9) Ocean nitrogen cycle
(10) Ocean phosphorus cycle
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(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

#HEFE (FPE-EE)FORNBLSE Homework
TEZED IS (B, (LU SE) Z R Tl<ZL,

Students should understand the basic concept of chemistry (e.g. mole, chemical reactions).

RAEST D BEHE Lk Grading System
HEB O/NLR =P LUT/NT AN L > TR 5,

Grading is estimated with mini—reports or mini—tests after each lecture.

fh FEREIE D E M Other Faculty Requirements

TX A EF i Textbooks

HIERBR B2 AP - S ETHL T, B, 7o R — A il AL R, 2012
KREALFEAM,D. J. VA7 WERFEHAR, 2002

HELEMERAL 2 T AL R0 s k4, 2014

%52 BE Reading List

SMAR—LR— Websites

AE=E DR—LR— Websites of Laboratory
https://geos.ees.hokudai.ac.jp/bgc/index.html

{i§% Additional Information
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F1 B4 Course Title & E SRRl Advanced Course in Paleoclimatology]
SEZEB Subtitle
EEHE Instructor (UA IEA#H [Masanobu YAMAMOTO] CR“£B tERBRBT R 2hF 2R
{848 Other Instructors | B 52[Osamu SEKIJUEIRABLAAFZERT), A¥F K[ Tomohisa IRINOJ(HERER B Ft A4 ZE15%)
L BHFER Course Type ERERFHEREME A
BASEEE Year 2020 K& &S Course Number 045050
EAME Semester 2% W (B & — | BAfI#I Number of Credits 2
A)
B EMRE Type of Class % &R ER Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class
F2731)24 3—FK Numbering Code ENV_ESS 6301
K4 EI—FK £ Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
EED) BREEARL AR (HIER BB 2RI
LARJa—F:LARJL Level Code, Level 6 KFPE (& L - B A H CRENZRNAOR H MRS B)
4343 —F & Middle Category Code, Title 3 Fidm
ING¥AO—K -4 Small Category Code, Title 0 Z D GRAHI7eH D)
Si83—F 58 Language Code, Language 1 BEFE TR
Type
=P EREISEE DRI E Availability of other 1]
faculties
## R E 18 Other Information HUEKPE R 7 R OB R R

F—J—F Key Words
A, e, MERIEREL

Paleoclimatology, Paleoceanography, Global warming

23D BH4E Course Objectives

HEKBRBEOF R T T 552 T, BAEDORURE B DO R AL BMETHIENEE THD. AR TIE, HREFICETS
TR ) R R T 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.

Fl|3%E H4Z Course Goals

WRIEEOTTE, B2, MEOKEEB OB, 153 TH~0iE HE2BRFET 5.

The goal is to understand the methodology and perspective of paleoclimatology, the outlines of climate in the past, present
and future.

{8 % 5HE Course Schedule

HE M ORERS (1LIAS) Outline of plaeoclimatology

Fikda (ILAR) Methodology

101 H100FEAr— V55258 (1L A) Decadal to centennial-scale climate variability
e TR — L 458 (AN %) Millennial-scale variability in marine realm

Sk HE Ok #1258 (A %) Glacial-interglacial variability

T h= 7 A — V5525 8 (BE) Secular changes in Earth’s climate

& BT 7L (B8) Application of climate model

KD T M (B) Projection of climate

EFEEE (FEF-EB)FDORALS E Homework
T EE BT R

One hour for preparation and brushup

RAEST D BEHE Lk Grading System
T AN (40%) , HIREFHHERE (30%) , LA —h(30%) b L ITHR A RUICREAM
Evaluation will be done based on small tests (40%), behavior (30%) and report (30%).

fh S ERFEIED & Other Faculty Requirements

T¥ AT Textbooks

&S EME Reading List
Earth’s Climate Past and Future,”Ruddiman: W.H.Freeman and Company, 2000

SMAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title W ERA b 2 IR [Fundamental Course in Biogeochemistry]

FREEHE Subtitle

EEHE Instructor g AR Ik [Koji SUZUKI] ORI BRERBE R 52 R%)

B LB Other Instructors | Il 52Z[Sohiko KAMEYAMAJ(HIERER 52 R 2P 2ER0), HK i =[Yuzo MIYAZAKII(KIR
BHFERFSEET)

FBFEA Course Type BEAEEE A E

BB Year 2020 K EIZIES Course Number 045051

EARS Semester 221 (k% — | BALL$X Number of Credits 2
L)

B EMRE Type of Class % IR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESS 5101

K52 —K -2 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

BB BREEFL Rt (HERRE Rl )

LARI)ILa—FK:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERIZR2NEOR B) . KERBE LB

ElE

th 43—k -4 Middle Category Code, Title 1 FLAEaR

IN3¥EO—K & Small Category Code, Title 0 Z DM FEHI72H D)

EE880—K-EEE Language Code, Language 1 BT

Type

=P EREISEE DRI E Availability of other 1]

faculties

18 R EHIH Other Information HiER &R 7 R B s R B

F—")—F Key Words
WAL, KRB, ek LS, W EER . HIBRERBERE

Marine Chemistry, Atmospheric Chemistry, Biogeochemistry, Material Cycling, Global Environmental Issues

2% d B1Z Course Objectives

HIER OB R R E IELSERT 5720 . REUL PO L FO IR E R 21T,

To understand biogeochemical processes on the earth properly, the instructors are going to provide basic lectures on marine
chemistry and atmospheric chemistry.

FIE B 4E Course Goals

HERIRIAL Rk B A T/ & O HIERBR B, KR SRR T A HIER L R RIC OV T, g, —E O
AR TEDLINNTRDZ LA HIRET D,

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.

$2EEHE Course Schedule

TIUIRFR, AR AV Tar BV ATV, 2TV AR (R, R V) IE A LT AME S AR
EDDDVEE D | FIVHEREE HIERBR R [ REIZ DV THERIL, é%nmﬁ‘éo

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.

#mEE (FPE-EE)EDANB LS E Homework
(LD B A (B ARG5S ZBRL T2 s,

Students should know the basic concept of chemistry (e.g. mole, chemical reactions, etc.).

RAEST D BEHE Lk Grading System
KB O/ R — M I TRl 5,

Grades are going to be estimated with mini reports after each lecture.

fh FEREIE D E M Other Faculty Requirements

T¥ A ZFF 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

%52 BE Reading List

S BAR—LR—T Websites
http://www.jma.go.jp/jma/menu/bunyaearth.html

B D HR—LR— Websites of Laboratory
https://geos.ees.hokudai.ac.jp/bgc/index.html

{i§% Additional Information
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FLB 4 Course Title JbMiE s Introduction to Circumpolar North]

FEZEREA Subtitle

EE# R Instructor KA 27 [Atsuko SUGIMOTO] (btssgifset 2 —)

B LB Other Instructors | 7H]  FE[Yasushi FUKAMACHI], K & 2Z[Natsuhiko OTSUKA], X7 & *+ F[Fujio
OHNISHI], PODOLSKIY EVGENY[PODOLSKIY EVGENY], SAUNAVAARA JUHA
MIKAEL[Juha SAUNAVAARA], GARCIA MOLINOS JORGE[GARCIA MOLINOS JORGE], &
& £ % FL [ Minori TAKAHASHI(277 +a2—-7YTHFZE¥ 4 —), LA IE i [Masanobu
YAMAMOTOI(MIERER BE R 201 7ERe), )11 ~F[Mamoru ISHIKAWAJHUERER B2 R AR 7E058),
=4 WEF[Yoko MITANII(Z 4 —/L K& Z—)

FLB#E5I Course Type RELE PR MR E
BASEAE R Year 2020 K& &S Course Number 045052
EAME Semester 2% W (B & — | BAfI#I Number of Credits 2
L)
B EWEE Type of Class fits X E R Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class
F2731)243—FK Numbering Code ENV_ESS 6311
K4 EI—FK £ Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
5] BREE AL SABE (HIER BBl 22 R
LARJa—F:LARJL Level Code, Level 6 KEERBE (&1 BEPRE) B AL E CRRZNAFOR B | FeiEEFR B)
4343 —F & Middle Category Code, Title 3 Fidm
IN3¥Ea—K -4 Small Category Code, Title 1 RS BREEAE Y
BE83—F-8#8 Language Code, Language 1 BEEECATHREE
Type
fFEEEEFDTE Availability of other 1]
faculties
18 R 1§ Other Information HUERIE R P R PR B A A LB A

F—J—F Key Words

bR, HIEKER SR | IRIRAL, KURZEB), REELR., KGR, ARNEE), ACABR L. ALBRIBHE . EFRBOG. FrferopH s
Arctic, Global environment, Global warming, Climate change, Ecosystems, Human activity, Permafrost, Northern Sea Route,
Global politics, Sustainable development

2% D BE Course Objectives
IO ST, AR LA RO R B 5

To learn a concept of the Arctic by the basic lectures from natural and social sciences.

FI:Z B4E Course Goals

JeRIE D W ERA - AW TR DLE T e R BRAE 5

S, AR FREERCBIRY AT D B RT 2

RARZEAL, RRFTET), BURZRE DML EAE 5

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 the Circumpolar North such as climate change, economic activities, stewardship, self-
determination, and globalization

{8 % 5HE Course Schedule

1 Introduction of this course (Geography, Perception of the Arctic, Climate, Vegetation)
2 Physical Oceanography and Sea Ice

3 Ocean Ecosystem

4 Past climate change in the Arctic

5 Population of the Arctic and culture of Indigenous people
6 International politics for the Arctic

7 Greenland in Denmark

8 Economic activities in the Arctic and Hokkaido

9 Climate change and Future risks for environments

10 Vegetation and Carbon sequestration

11 Permafrost

12 Northern Sea Route

13 Contemporary and future changes in Arctic biodiversity
14 Sustainable development of Arctic population

15 Challenges for the Arctic Future

EFrE (FE-BETHFEDRHNAEESE Homework
TkE T, FI-LAR— O H AT

Reading literatures and reports will be due.
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RAEST D BEHE L% Grading System
HEA~DOBIMPBL OV R—MZLOREHN 15

Short reports will be due. Grading will be made based on those reports and attendance to the lectures.

fh FEREIE D E M Other Faculty Requirements

T¥ AT F Textbooks

%52 BE Reading List

SMAR—LR— Websites

AEZE D7R—LR— Websites of Laboratory

{i5#& Additional Information
B AT & A2

Handout will be used.

KBS H LSRR LR AT,

BRI AT O AEITEREREE SRR B CRETLIL,

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 Graduate School of Environmental Science are asked to register this
class as the class of Graduate School of Environmental Science.
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F1 B4 Course Title R AEEE) SRR Advanced course in Paleoclimatology]

& EREH Subtitle W ERAL 0 M1 5 [Advanced Course in Analytical Biogeochemistry]
EEZE Instructor 716 3% [Yoshito CHIKARAISHI] (KIEEHAHFZERT)

HLE B Other Instructors | T— A Z 5 2 B[All Staffs of the Course] K FBEERIFE R F55¢)

# HFEA Course Type BREER AR MF

BB Year 2020 FEIES Course Number 045053

EAR Semester 2571 B {7 Number of Credits 2

B EMRE Type of Class % &R ER Year of Eligible Student 1~2
& FF} - U52X Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_ESS 6311

KS¥EI1—K 4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
EED) BREERL Rt (HERRE AL 7 )

LARJa—F:LARJL Level Code, Level 6 KFPE (& L - B A H CRENZRNAOR H  BHEEEE B)
4343 —F & Middle Category Code, Title 3 Fidm

IN3¥Ea—K -4 Small Category Code, Title 1 RIS BRI E S

=553—F -5 & Language Code, Language 0 HAGECITHRE

Type

=P EREISEE DRI E Availability of other 2 Raf

faculties

## R E 18 Other Information HUEKPE R 7 R OB R R

F—J—F Key Words
L5 HT ., 7 — 2 fiFhT

Chemical analysis, Data analysis

23D H4E Course Objectives

FEEROWFFERR 28I L DO B L 2Pl B L . O FEIC L B L7 DR B BB AT IE T — HRNT IR O 2 B 2
729,

To explain analytical methods for preparation of samples and evaluation of data in geochemistry and environmental chemistry,
with showing analytical instruments in laboratories.

FIE B 4E Course Goals

BT NVRETHEONDLREMND, T —FE 0T - BT T 5FEE2F 5L T, MEKET - BB PRI 2D 5 i iEE
(2215,

To understand analytical methods for preparation of samples and evaluation of data in geochemistry and environmental
chemistry.

B % 5HE Course Schedule

EERARICEENDEE (TE)

IRIVBUL ST BT, T AT IV HT, Sy BERAE 34T . R8RS AT SERHRAT, 7~ N7 o7 RERNARS AT, WS By
Wi A~ —T1  RLEESTHT, S0 6o T S8k - FIAEIOEEEE

infrared absorption spectrometry. atomic spectrometry . radioactive analysis. statistical analysis, chromatography. stable
isotope analysis, organic mass spectrometry, biomarker analysis, size petrography. spectrofluorophotometry

#FrE (FE-BETHFEDRHNAEESE Homework
(LT IS D COFATHER LU E 2D DL TEXHNEET D,

The contents are understandable for students who want to study chemical analysis at the first time.

RAEEE M D E#E LA % Grading System
DO LB OV CO RS I SO CEH 35,

activities and examination

fh S ERFEIED & Other Faculty Requirements

TXAREFE Textbooks

EE 5 Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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FLB 4 Course Title KL FHim[Advanced Course in Atmospheric Chemistry]

& EREH Subtitle BT A ER (L SRR Advanced Course in Recent Biogeochemistry]
EE% B Instructor full 5% [Sohiko KAMEYAMA] (KBt R BR e BH - F JE08)
HLE B Other Instructors

# HEA Course Type BRETR AR MF R

BASEAE R Year 2020 K& &S Course Number 045054
EAME Semester 271 B 518 Number of Credits 2

B EMEE Type of Class fiEs X E R Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESS 6310

K52 —K -2 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
5] ERIBER e (MEBRERFHIX)

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th93¥H3—K - £ Middle Category Code, Title 3 Wi

IN¥EO—K & Small Category Code, Title 1 KA F - BR BT

B E83—F-8#8 Language Code, Language 0H 2!-<;qu79&‘%

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

18 R 1§ Other Information HiER &R 7 R B s R B

F—")—F Key Words
BRI MR LT, REAEZ, WEREE S, WE IR
Biogeochemistry, Marine Chemistry, Atmospheric Chemistry, Material Cycling

2% d B1Z Course Objectives
BT O TR OB B 2 Mk 215570 . BB OO IEIZ B T 58 R E1T,

To obtain the latest knowledge in biogeochemistry, the instructors are going to provide lectures based on the recent research.

§|J§E$m Course Goals
HT% | EMHERALE S BB DR DI DB DWW T, —EOFBANTEDINIRAZ L2 HIEL 45,

After a series of courses, the instructors expect students who will be able to explain the latest trend of biogeochemistry.

$2EEHE Course Schedule

FHEOHE MR (R HERL T R LT REAEF, IWERBEFAE) ORL ORFFEOBN AN OV TR, Eama1To,

The instructors are going to explain and discuss the resent trend of the related research fields (biogeochemistry, marine
chemistry, atmospheric chemistry, paleoenvironment and so on) based on cutting—edge research.

#mPrE (FPE-EEEDAABLSE Homework
B HERLF O 2 BRAR L TR L,

Students should understand the basic knowledge of biogeochemistry.

BB M D E#E LA % Grading System
KRB O/PLUR =M I TR 5,

Grades are going to be estimated with mini reports after each lecture.

fh FEREIE D E M Other Faculty Requirements

T¥ AT Textbooks

EE 5 Reading List

SMAR—LR— Websites

AEZE D7R—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title (b2 S am[ Advanced Course in Chemical Oceanography]
S EH Subtitle bS53 Advanced Course in Chemical Oceanography
EEZE Instructor Pl il (Jun NISHIOKA] (EIEA AT FERT R R ER A — 2B JE 2o 2 —)
HLZE Other Instructors | %17 E[Yutaka WATANABE]JMUEREREERI FZMFFERE), U FEF[Youhei YAMASHITA](H
KRR A SERE)
FLB#E5I Course Type RELE PR MR E
BASEAE R Year 2020 K& &S Course Number 045055
EAME Semester 15 (F ¥ — | BAIE Number of Credits 2
L)
B EMRE Type of Class fiEs X E R Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class
F>731)>4'3—FK Numbering Code ENV_ESS 6310
K52 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
5] BREE AL SABE (HIER B Rl 22 R
LARJa—F:LARJL Level Code, Level 6 KFPE (& L - BEPEL) A H CRENZRNAOE H , BHEEEER B)
4340 —F £ Middle Category Code, Title 3 Fidm
IN3¥EO—K & Small Category Code, Title 1 KA F - BR BT
&EEO—F - &5 Language Code, Language 0 HARGETITHRE
Type
=P EREISEE DRI E Availability of other 1]
faculties
18 R E1H Other Information HiER B R 7 R B s R B

F—")—F Key Words
WA BRI Z: (LSS WEEER. 7 —ZRNT. A, (b —Y— &R

Ocean biogeochemistry, Chemical Oceanography, Material cycle, Data analysis, organic matter, chemical tracers

23D BH4E Course Objectives

WK O F R 5 D53 ARG B A R T D BRI, M O ERA KNI L7 Bk 27 AT BT DUHFEOZREIEIZ DN T
HREITI,

Lecture for chemical material cycle in the Ocean, role of the Ocean for earth system.

¥ 3% H4E Course Goals
HEENOREBLGEOMFE ORI AL R NGB CEAZ L2 BT

It aims to be able to understand various phenomena in the ocean and roles of the ocean from a chemical aspect

{8 % 5HE Course Schedule

AL OB

cHUER S AT LD O

AT RS D3 A % BT DU R L B R
AL D AR LG

COREW IR EAL R OVEER L AW A PE

PR AR Ly D E

R AT O

VHEDRIEYE

RO KPERR AL R — Y —

R -MHFER OYEIE R
HERER LS T3 B N A R 2

- FEM DU~ DB %

B DEFEL 3R

VAT B SR A RE R

YRRV AR AT

—General overview for chemical Oceanography
—QOcean in the Earth system

—QOcean 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
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—Production and degradation of organic matter
—Role of dissolved organic matter in marine ecosystems
—Refractory dissolved organic matter

#HFE (FPE-EE)FORNBLSE Homework
WHEZ DRI TOFAICHL R TELNEET D,

The contents is understandable to student who studies oceanography for the first time.

RAEST D BEHE Lk Grading System

FARRPATL, PUBRAER, LR — A, R RR R, SR S A T,

The grade evaluation is conducted by using the test result, the report evaluation, the presentation, the attitude of teaching,
etc.

fh S ERFEIED & Other Faculty Requirements

TXAREFE Textbooks

§RE 15 B Reading List

MEPEHIERA LY./ T AR Rl - Sk AL, 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

SMAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title HECE A M ER (b 45 im[ Advanced Course in Ocean Biogeochemistry]
SEZRAR Subtitle Advanced Course in Ocean Biogeochemistry
EE% B Instructor Pl il (Jun NISHIOKA] (EIEA AT FERT R R ER A — 2B JE 2o 2 —)
HLZE Other Instructors | %17 E[Yutaka WATANABE]JMUEREREERI FZMFFERE), U FEF[Youhei YAMASHITA](H
KRR A SERE)
L HFER Course Type RELE PR MR E
BASEAE R Year 2020 K& &S Course Number 045056
EAME Semester 2% W (B & — | BAfI#I Number of Credits 2
L)
B EMEE Type of Class fiEs X E R Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class
F>731)>4'3—FK Numbering Code ENV_ESS 6311
K52 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
5] BREE AL SABE (HIER B Rl 22 R
LARJa—F:LARJL Level Code, Level 6 KEERBE (&1 - BEPRE) B AL E CRRZNAFOR B | FeiEEFRB)
4340 —F £ Middle Category Code, Title 3 Fidm
IN3¥EO—K & Small Category Code, Title 1 KA F - BR BT
BE83—F-8#8 Language Code, Language 1 BEEECATHREE
Type
=P EREISEE DRI E Availability of other 1]
faculties
18 R 1§ Other Information HiER B R 7 R B s R B

F—")—F Key Words
Ocean biogeochemistry, nutrient cycle, trace metal cycle, primary production, non—living organic materials, chemical tracers

2% d B1Z Course Objectives

Lecture for the ocean biogeochemical system, role of the system for earth system.

Fl|3%E H4Z Course Goals

It aims to be able to understand the ocean biogeochemical system with chemical aspect.

$2EEHE 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

EFrE (FE-BETHFEDRHNAEESE Homework

The contents is understandable to student who studies oceanography for the first time.

BRSO EEE LT % Grading System
The grade evaluation is conducted by using the test result, the report evaluation, the presentation, the attitude of teaching,
etc.

fh FEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

EEIETEE 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

SMAR—LR— Websites

AEZE D7R—LR— Websites of Laboratory

{i§% Additional Information
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FLE 4 Course Title

AR R ER BT B [ Advanced Course in Ecosystems and Environments]

FEZEREA Subtitle

E{E# A Instructor 714 2 [Yoshito CHIKARAISHI] (IR B ZEFT)

{BL4# B Other Instructors

A B [Atsuko SUGIMOTO], #EiR 161 [Yuko TAKIZAWA]UKIE R EHFFEAT)

# HEA Course Type BRETR AR MF R
BAEEEEE Year 2020 Er S &I FE-S Course Number 045057
HAR Semester 2% (k&% — | BALL#I Number of Credits 2
L)
BRMRE Type of Class % HBER Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

F2731)24 3—FK Numbering Code

ENV_ESS 6311

KS¥EI1—K 4 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

e

BRELAL At (MR B2 550

LARIA—K:L AL Level Code, Level 6 R2EPe (e 1 - S0 MR H CERIZNAOFR B | IF7EFEERH)

4343 —F & Middle Category Code, Title 3 Fidm

ING¥AO—K -4 Small Category Code, Title 1| RREAL T BRIEA

E#50—F- 558 Language Code, Language L SERE TR

Type

B IEEDRE Availability of other 1 Af

faculties

## R IR Other Information HUEKE Bl 7 IR PR H

F—J—F Key Words
Ecosystem, environments, photosynthesis, food webs, stable isotope, organic matter, biogeochemical cycle

2% d B1Z 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.

¥ 3% H4E 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.

$2EEHE Course Schedule

(1) Climate and vegetation changes

(2) Biogeochemical cycles of water in environments

(3) Biogeochemical cycles of carbon and water in ecosystems, including photosynthetic input to food webs.
(4) Biogeochemical cycles of carbon and water in subpolar and polar environments
(5) Vegetation in subpolar and polar environments

(6) Fundamental knowledge of isotope ratios of organic matter

(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

(15) Application of molecular and isotopes: energy cycle

1
1
1
1

#HFE (FPE-EE)FORNBLSE Homework

Homework, reports, etc.

RAEST D B HE L%k Grading System

Homework with handout, and short reports in every lecture

fh S ERFEIED & Other Faculty Requirements

TXAREFE Textbooks

EE 5 Reading List

SMAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title BRI BE A BR 5[ Advanced Course in Biogeochemical Cycles in Ecosystems]
FREEHE Subtitle
EEHE Instructor J1F A [Yoshito CHIKARAISHI] (iR EHEBFZERAT)
84 B Other Instructors | A& T [Atsuko SUGIMOTO], f#&iR 6 7 [Yuko TAKIZAWAJUKIRAL #HFFERT)
# HEA Course Type BRETR AR MF R
BASEAE R Year 2020 K& &S Course Number 045058
EAME Semester 15 (F ¥ — | BAIE Number of Credits 2
A)
B EMRE Type of Class % &R ER Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class
F2731)24 3—FK Numbering Code ENV_ESS 6310
KS¥EI1—K 4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
EED) BREERL Rt (HERRE AL B
LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 - BEPIRE) B AL E CRRZNAFOFR B | FeiEEFR B)
4343 —F & Middle Category Code, Title 3 Fidm
ING¥AO—K -4 Small Category Code, Title 1 RREL T BRI E
B550—K§ 5 Language Code, Language 0 HAGECTITORE
Type
=P EREISEE DRI E Availability of other 1]
faculties
## R E 18 Other Information HUEKPE R 7 R OB R R

F—J—F Key Words

AWE, ARER, KIEER, IRFBIELR, ERMER, LERMMK, HIERERE, HERS 2T A, BRI

biosphere, ecosystem, water cycle, carbon cycle, nitrogen cycle, stable isotope, global environment, earth system,
environment

2% d B1Z Course Objectives

LB OK - BEIFERZDOWTF, AEREREMERBRER L A ME O BAEA RIZOWTEFZTED 5,

To learn water, carbon, and nutrient cycles in biosphere, and to understand interaction between ecosystems and global
environments

FIE B 4E Course Goals

ERER DK, pRFE . DGR R O MR A BT D,

HIERS AT NI 2 O EN 2 PR 2,

2 TE RNLAR b N iR VA 2 BRAR 372

To learn basic knowledge on material (e.g., water, 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

{8 % 5HE Course Schedule

(1) BERDIRHE, B, i, B, KOV A7 AR, KA
(2) £RERN DKW E DENZ

(3) AHER DK - IR FVEER (HFENBAHESR - HU A — 1 ~)
(4) EHEREIR D « KA BR

(5) AL TTIREY U RT DO E B

(6) LEFNLIRE 6 KFliE

(7) FIRLAR S35

(8) RINLIRLLDFHH (R LG, = AT AF )

9) WEE

(10) P EHER

A1) 3PNV E RN T

(12) W EDOUHFERIGEROE T

(13) AmeRtEED AL

(14) PR SR RN

(15) AN TAFaskAb ot

(1) Global C, N, S, O, and water cycles, climate and vegetation
(2) Water and material cycles in ecosystems

(3) Methods of water and material cycles in ecosystems (scaling up from leaf to ecosystem)
(4) Material cycles in high latitude region

(5) Boreal forest and tundra

(6) Stable isotope and & notation

(7) Isotopic fractionation

(8) Calculation of § values
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(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

EFrE (FE-BETHFEDRHNAEESE Homework
T55E, LAR—E
Homework, reports, etc.

RAEEE M D E#E LA % Grading System
BlAT & RN L1, LAR—MEH

Homework with handouts, and short reports in every lecture

fh S ERFEIED & Other Faculty Requirements

TXAREFE Textbooks

EE 5 Reading List

SMAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title KA < KR 4w Advanced Course in Glacier/Ice Sheet Science]

FEZEREA Subtitle

E{E# A Instructor #1010 1E [Shin SUGIYAMA] (IR FHERFZEHT)

1H L2 8 Other Instructors | R [ Toshio SONEJUERIEALEAFZEAT), HIYE ¥ A[Sumito MATOBAIUKIEHTF - BiAH—Y
N, % FE[Yoshinori IZUKAJ(KIRFLHERFZEHT)

# HFEA Course Type BRETR AR MF

BB Year 2020 K EIZIES Course Number 045059

EARS Semester 2571 B {7 Number of Credits 2

B EMRE Type of Class % &R ER Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_ESS 6322

K4 EI—FK £ Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

EED) BREEARL AR (HIER BB 2RI

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 - BEPIRE) B AL E CRRZNAFOFR B | FeiEEFR B)
4343 —F & Middle Category Code, Title 3 Fidm

IN3¥Ea—K -4 Small Category Code, Title 2 TR - ERER

=553—F -5 && Language Code, Language 2 HARGER CHFEDOASAVINARZYE, Sl B R ERITHEHEEE (HAGE
Type NIIIGEE) B E T HIRE

ftFEEEEFDTE Availability of other 1]

faculties

## R E 18 Other Information HUEKPE R 7 R OB R R

F—J—F Key Words
KT, KR, HIEREBRBE, 5, oK, KA L, HEREE

glacier, ice sheet, earth environment, snow, ice, permafrost, paleoenvironment

23D BH4E Course Objectives

BRSO ) — T U REFED KR RIS I3 A 20K RAEDO L E KL TEDO R ESEE 25, ITHEDREIC
Lo TR TLLDOIKIIKIR DG/ N2 28503, ZDEINIZUEIZL > TDHIEDLE D TR, JKIT O FHEL HIRIZ X
STEDORDIENIKREL B0 D, IERIBRRL N OFFReT I, HER_EOIKKKIZE 72 D72A203, ZORBEERIAT5
7o, KA MR 2 E RIS, JKOFEHE, FoOKOWEL (LS ME, [UBEEKITEDBIDY | KA KIEERIZ T
B2 L BT R T DL BB, A O, AT B LUK ORES, #BR, A =X ML OO LS
Wi,

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.

FIE B 4E Course Goals

KA KR S E TN, Z OB ERBEEAEDBRIZ OV TERT 5, KOMMAIMEE ., ka7 iz ko EREEE T, AKX
TTHIFZ 7R E | OKAT K IRIZBE D AR R0 B ARBLRIZ OV TH S,

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, reconstruction of paleoenvironment with ice core, Periglacial
landscape).

{8 % 5HE Course Schedule
COKBDKRR S ?

. KT BN L

- KA DA & [ R
FEEDHIKA~DER

. OKD ) FEPE

. KA K IRFREN D AT =K 2

- IKAAT KR DJE 2 Eh

K OFAEET v

9. FfRE 7V — T RKR

10. TEka T I LD d&UE - BREEAE G

11. Toka7 OWBR A5 47

12. JAKT 5

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

O 3 O U1 v W DN —
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7) Basal ice motion

8) Numerical glacier modelling

9) Antarctic and Greenland ice sheets

10) Paleoclimate reconstruction from ice core
11) Ice core physics and chemistry

12) Periglacial processes

#HFE (FPE-EE)FORNBLSE Homework
BRO BB T, IRHRE O A £ E B LERFEMEZRT, FACSEXETTETDIENEELL,

Homework will be given in a part of the lectures. Please be advised to read the books in the “Reading list” below.

RAEEE M D E#E LA % Grading System
ERICBII D EIGE BRI E ~ O 22 B A (60%) B L OVE B RIEE L R — O R ILE N FE (40%) ZHEdEL L
T, R LIRS LA b Ol 4 i35,

Grade is evaluated based on attitude and activity in the class (60%) and performance in assignment and written report (40%).

fh S ERFEIED & Other Faculty Requirements

TX AT} E Textbooks
ERPICER A TOEEBIC, 2EXELEERN T2,

Handout is given and book information is provided in the class

EEIETEE Reading List

KT (FEREEOK 730 0E8) R, B H L RAD 4 ERE, 1997

The Physics of Glaciers,”W. S. B. Paterson:terworth-Heinemann, 1999
Dynamics of Ice Sheets and Glaciers,”R. Greve and H. Blatter: Springer, 2009

SHBAR—LR— Websites
KR B 7 WF 28 B HP  http://www.lowtem.hokudai.ac.jp/, 1K iR B 7 #F 28 g Ok ¥l - K IR #fF 98 77 — & HP
http://wwwice.lowtem.hokudai.ac.jp/, =FH 4% E HP http://wwwice.lowtem.hokudai.ac.jp/" sugishin/

B D HR—LR— Websites of Laboratory
http://wwwice.lowtem.hokudai.ac.jp/

{i§% Additional Information
HEIHMKIBR AT O R EE - IIMOHEE T IE,

Lectures take place in the Institute of Low Temperature Science.
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FLE 4 Course Title

FEok K S FHER[Advanced Course in Hydrologic Cycle in Cryosphere]

FEZEREA Subtitle

E{E# 8 Instructor

A &2 [Yoshiyuki ISHIT] (IRIERMH2HFFEAT)

{8L4# 8 Other Instructors

BR HHE[Toshio SONEJURIRELZHFZERT), a3 HMasaru MATSUZAWAI( = AHWFZERT

FEH - ARHBFFERT)
# HFEA Course Type BRETR AR MF
BASELEEE Year 2020 ErfE1EIF S Course Number 045060
HR Semester 158 (24— | BEAi# Number of Credits 2
L)
BEWEE Type of Class s 3t &R Year of Eligible Student 1~2

YW &REF} 2S5 Eligible Department/Class

273124 3—FK Numbering Code

ENV_ESS 6320

K52 —K -2 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

e

BREEAL A (i ERE B2 520

LARI)ILa—FK L AR)JL Level Code, Level

6 REAPE (&1 B SEPTRH GERIZNEOFH | IHEEERH)

th93¥H3—K - £ Middle Category Code, Title

3 ¥rim

IN3¥EO—K & Small Category Code, Title

2 ToK -G EF T

E 80—k E&E Language Code, Language
Type

0 BAGETITORE

2 EEEZEDTE Availability of other
faculties

1)

## B EH Other Information

HERFE B 7 B B AR H

F—")—F Key Words
BN, BV, KPEER, AT oA, THERE, RF, T

Heat balance, Snowmelt runoff, Water cycle, Snow distribution, Ground freezing, Blowing snow, Avalanche

2% d B1Z Course Objectives

KNI LU OBESRSSHE GG, FSoA, THEHR, RS KOETNERECI I ~OF AT =X 253,
R IZIBIT DRSO W T OBRETRD D, £k % 7255 0K S F OMEEE &8 AR 36 L OSSR IC B 4 2 Fnifk 2 B 15372,
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.

¥l 3% H4Z Course Goals
EHEICBIT AR v AL T K K EO AR,
Understanding of hydrological processes and snow/ice disasters in cryosphere.

{8 % 5HE Course Schedule

LA OB L

2.V R

3MEDA:

4 AEFVR AN & TR

5B OHRBE)

6.1 E D FEREL ot R

1. ERROIREL R

1.Heat balance of snow melting

2.Snowmelt runoff processes

3.Snow chemistry and acid shock

4.Snow depth distribution and ground freezing
5.Redistribution of snow

6.Mechanisms and countermeasures on blowing snow
7.Mechanisms and countermeasures on avalanche

EFrE (FE-BETHFEDRHNAEESE Homework

FRNCHIER TR PR Z BB L CT<LEbIT, Zil IR B R FREB IS T LI ENEEL,

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.

RAEST D BEHE Lk Grading System

DEZE SOOI, Q/NT AN, QLR —I2EERAEL T, BIEREDOERE LM T 5, TNENORMED LRI,
(1)=20%, (2)=20%, (3)=60%&3 2,

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 S ERFEIED & Other Faculty Requirements

THX AR ZF]E Textbooks
R PITE B AT 35, Handout is given in the class.
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%52 BE Reading List

SBA—LAR— Websites

AE=E DR—LR— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/moshiri/

{i§% Additional Information
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FLB 4 Course Title FELBR S - ST iRl Advanced Course in Meteorology and Climate in Cold Regions]
FREEHE Subtitle
EE# R Instructor 52 77 [Tsutomu WATANABE] (IERIREMFRFSERT)
{8442 B Other Instructors
L BHFER Course Type RELE PR MR E
BASESE T Year 2020 K& S Course Number 045061
EARS Semester 271 (k% — | BALL$I Number of Credits 2
L)
B EMEE Type of Class fits X E R Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_ESS 6320
K52 —K -2 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
5] BREE AL SABE (HIER BBl 22 R )
LR a—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th93¥H3—K - £ Middle Category Code, Title 3 Wi
IN¥EO—K & Small Category Code, Title 2 Tk - FEINE R F
BE83—F-8#8 Language Code, Language 0 AARGECTITHORE
Type
= EREIEZF DT E Availability of other 1 7Af
faculties
18 R EH 1§ Other Information HiERE R 7 BRI R B

F—")—F Key Words
FEmPE | KE, K KRB E ., KR -EmiE BVEH

Cold region, Climate, Meteorology, Atmospheric boundary layer, Land—atmosphere interaction

2% M B1Z Course Objectives

EOKIEIA B DL REL M ITH1T 5K - KUEIC B DD FEEFERER | Rl R KRS O R G 0 R K - [ A8 B H o Fepm 2
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

FI:Z B4E Course Goals

B DEOKE LB DL RELZ TR T 5

<RI BT ARG REEIC b A R R A PRI 5

c RREES BB T RGO A E BT 5

To understand latest change in cryosphere and fundamental processes in the cold region meteorology and climatology, and to
understand fundamentals in the boundary—layer meteorology.

{8 % 5HE Course Schedule
RUEEEOK - M E D BIDY
BT D B oK B A T

< R — BEm AR A AR

- KRR g DR S

— Climate and cryosphere

— Latest change in global cryosphere
— Land—atmosphere interaction

— Boundary-layer meteorology

EFEEE (FE-EE)FEORAELS E Homework

AFZZETIX, BHEMTOMBOMIZ, FRNEAMINTZESLOEEEZHEE NHO DG, HERFR P ICZONEE T
T HHEHIT),

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.

FAEET D B2 LF % Grading System

FEMREY 7R SNREEE | SRREIS KT 28R | ABRR R | LA — Mo O MWL > T 75,

Each student will be graded based on his/her participation in class, understanding of homework materials, presentation and
reports.

fh S ERFEIED & Other Faculty Requirements

TX¥ AL ZF}E Textbooks
i H YV NECHER BRI AR T D,

Students will receive some handouts in class.

%52 BE Reading List

SBAR—LAR— Websites
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B D HR—LR— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/multi-sphere/

{i§% Additional Information
AEFI IR C179,

This course will be held at Institute of Low Temperature Science.
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FLE 4 Course Title

HEEH S K F45 [ Advanced Course in Theoretical Glaciology]

FEZEREA Subtitle

E{E# 8 Instructor

GREVE RALF GUNTHER [GREVE, Ralf] ({iEE A 2E0T)

{8L4# 8 Other Instructors

L BHFER Course Type RELE PR MR E

BASEEE Year 2020 K& S Course Number 045062
EARS Semester 2574 B {7 Number of Credits 2

B EMRE Type of Class % IR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_ESS 6321

KS¥EI1—K 4 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

e

BREEAL A (Mo ERE B2 550

LARJ)ILa—FK L AR)JL Level Code, Level

6 REABE (&1 B SEPTRH GEIRIZNEOFH | IHEEER H)

th93¥H3—K - £ Middle Category Code, Title

3 Ffim

IN3¥Ea—K -4 Small Category Code, Title

2 Tk - HB R

B 550—K§ 5 Language Code, Language
Type

1 HE TR

2 EEEZEDTE Availability of other

1)

faculties

## R IR Other Information HUEKE B IR PR H

F—J—F Key Words
KR KT, MK, Fidu, Bh%, @ik 1%

Ice sheet, glacier, ice shelf, flow, dynamics, continuum mechanics

23D BH4E Course Objectives
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.

FI:Z B4E Course Goals

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.

$2 %5 Course Schedule
The course will be held October 2020 — February 2021 (15 lectures on Thursdays 14:45-16:15). First lecture: 8 October
2020. Some flexibility in the scheduling is possible; this is open to discussion among the course participants.

EFrE (FPE-BETHFEDORHNAEESE Homework
wE. TH,
Repetition, preparation.

FAEET D B2 LF % Grading System
BEE~DOBINRESE (50%) | fERID T AR (50%) .
Performance in class (50%), quizzes (50%).

fh S ERFEIED & Other Faculty Requirements

THX AR ZF]E Textbooks
Dynamics of Ice Sheets and Glaciers,”R. Greve, H. Blatter: Springer, 2009
A shortened version of this textbook will be provided as lecture notes.

AEEERE 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
Fundamentals of Glacier Dynamics,/C. J. van der Veen: CRC Press, 2013

SBAR—LAR— Websites
http://wwwice.lowtem.hokudai.ac.jp/ " greve/, http://wwwice.lowtem.hokudai.ac.jp/repo/course_materials/

AEZE DR—LR— Websites of Laboratory
http://wwwice.lowtem.hokudai.ac.jp/

{l5% Additional Information
Prerequisites: some level of comfort in calculus and linear algebra, reasonably good skills in oral and written English.
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FLB 4 Course Title KEGEER F455m[Advanced Course in Environmental Meteorology]
FREEHE Subtitle

EE# R Instructor 52 77 [Tsutomu WATANABE] (IERIREMFRFSERT)

H L E Other Instructors | JI[F 1EfT[Masayuki KAWASHIMAIUEIE R FHFZERT)

# HEA Course Type BRETR AR MF R

BASEAE R Year 2020 K& &S Course Number 045063
EAME Semester 1528 B 518 Number of Credits 2

B EMEE Type of Class fiEs X E R Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESS 6330

K52 —K -2 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
5] ERIBER e (MEBRERFHIX)

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th 5 #a—F -4 Middle Category Code, Title 3 Krim

IN3¥EO—K & Small Category Code, Title 3 KRMFEE S K )5

B E83—F-8#8 Language Code, Language 0 AARGETITHRE

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

18 R EHIH Other Information HiER &R 7 R B s R B

F—")—F Key Words

ZEEI A — v, B, AV, m—Jib, REIGYL, SE5thE, Sk, BUNCE, BN, EWHE, W, 5, Kk, "\F22)8
—vay, 7L

spatial scale, synoptic, meso, local, air pollution, boundary layer, turbulence, heat budget, carbon budget, cloud physics, rain,
snow, precipitation, parameterization, aerosol

2% d B1Z Course Objectives

HIER R A L 328k 2 7o KRB G2 F D ZERI A — VIZED 3L . TN ENORHEE R KRB I 785 2 2L
fiR32,

Understand the features and the roles of various atmospheric processes on the formation of the atmospheric environment by
classifying them with their spatial scales.

FIE B 4E Course Goals

HIERR KPR 308k 2 2 KRB G O R B FR A W) BRF - 054 BRI CERAR L . T D KERBRBE I 1T 4% &%
BRI FPERM LU NP TE 501725,

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 EEHE Course Schedule

1. BBIATr—L AV A — LD RR RS
1.1 KRBGORZEAr—v
1.2 EYrhEiE

1.3 Z0 %

L4 AT — LV KRR BIG: |
L5 A — L RRBIG 1
1.6 AV A — )L KRG

1.7 AV A — IV RS 1

1.8 A — VR E1EH

2. B—H VAT — L DR IREE
2.1 RREESHE O

2.2 KRB0
2.3 KRB OISR 1
2.4 MR EU S

2.5 iR

2.6 LKL w7 T A

2.7 BhE ORI

1. Synoptic— and mesoscale atmospheric environment
1.1 Scale of atmospheric phenomena

1.2 Cloud microphysics

1.3 Cloud dynamics

1.4 Synoptic—scale phenomena |
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1.5 Synoptic—scale phenomena Il

1.6 Mesoscale phenomena |

1.7 Mesoscale phenomena Il

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 I
2.4 Surface energy budget

2.5 Land surface processes

2.6 Turbulence and surface fluxes

2.7 Similarity laws in the surface layer

#HFE (FPE-EE)FORNBLSE Homework
BRFEFTHNRENT — I OWTHANT T H 2880 IT, fREIE, BUmE BN > THIRZIRO DL,

Prepare in advance for the topics listed in the Course Schedule, and go over the subjects again referring to the handouts.

RAEST D BEHE L% Grading System
EZER LR SN LR — M L0 A AN E T 5,

Attitude in the classroom, and quality of reports.

fh FEREIE D E M Other Faculty Requirements

T A -#F & Textbooks

%52 BE Reading List
AVRRO RGN B AURE NS, 1997
P I VKR OR T/ I IE R RS RS, 2000

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/cloud/kawasima/
http://www.lowtem.hokudai.ac.jp/multi-sphere/index.html

{i§% Additional Information
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FLB 4 Course Title MBS e 4 il Advanced Course in Polar Oceanography]

FREEHE Subtitle

E{E# 8 Instructor FAR 7% [Shigeru AOKI] (KRR F#WFZEHT)

B L2 B Other Instructors | H 11 £ELE[Yoshihiro NAKAYAMAJUERIE R 2AFZEAT), B W BifE[Takenobu TOYOTA]E
IREHFARSET)

# HFEA Course Type BRETR AR MF

BB Year 2020 K EIZIES Course Number 045064

EARS Semester 15214 B {7 Number of Credits 2

B EMRE Type of Class % &R ER Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_ESS 6330

KS¥EI1—K 4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

EED) BREERL Rt (HERRE AL B

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 - BEPIRE) B AL E CRRZNAFOFR B | FeiEEFR B)

4343 —F & Middle Category Code, Title 3 Fidm

ING¥AO—K -4 Small Category Code, Title 3 KRR EW Y - & )15

B550—K§ 5 Language Code, Language 0 HAGECTITORE

Type

ftFEEEEFDTE Availability of other 3 Gkt & T

faculties

## R E 18 Other Information HUEKPE R 7 R OB R R

F—J—F Key Words

PR, ACRGHE, AR — 2, WK, BOK, KK, TREK, K, KRS

Antarctic Ocean, Arctic Ocean, Okhotsk Sea, Sea ice, Land ice, Bottom water, Deep water,
Intermediate water, Climate change

2% d B1Z Course Objectives

M ALHIBIRA I CD | AR =Y 7, TV —2 TR & O Sl EREI R, &SR D EHEHEERY WK BT D, )5 EfE
JE BRI I T R A oK DSEAE L, MR S S FR FLICBE L &> TUD, MoK ol ok 23 R O G 2 R 72 L QO D1 E 4 B iR
T DTN, WK - FOK DR PRI | O R OUHFEIEER L DR EIZ DWW TORER LTI,

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.

FI:Z B4E Course Goals

A~ P B L1 B 2 i M EEVRE O W BRADZ R M2 BRI 5,

WK DIT U BT R 7o E b~ (7 e — V) IRIRD B EBR T 5,
RIS LUK AKIPDKR I £ TODE L EZ BRI IE TR DV TS,
FISIELEIC DUV T O B 4372 O R AES D,

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 EEHE Course Schedule

SR D &I IV BB HEE DR E] (FFA)
HEKAERE & B FE KB A ()

YRGB LABIEEE KR AAVER (BA)
PRI K - P ATk EZ DAL (FA)
TG B L KB (5 AR)
JKHEE T OWELEBLI (FR L)

PRI DFUEE TV 7 ()

SR RHEEERR ELAE A L AR AR 22 E ()
WK DR - iR (M)

HEK O WyE - (L 2RO (B )
WK OB (B-H)

WK DETTV 7 ()

EREDO LT —a o (Z#E)
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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)

EEFE (PE-EE)EDANELSDE Homework

B SN TV MROT v T B — RSN R COATA NG R L2 IG5,
FRETOFRELBE T 25 SCOHRHITLEE H EMICHA, TNERETEXHODOHERET D,
Review the prints distributed at the lecture and materials uploaded in the web site.

Read articles related with the lectures and prepare the presentation.

BRSO EEE LT % Grading System

FENAEOHEME S LEHIZ, B ORI IREZ O T 2612 BT 5, (1) #EZ~OSIMNEEEE, QOMIBIEE T
BEI DRI T2 E R WEERISEONE, QLR —MEEIZ T 2B IR E N BT L > TR T 5, L Z L OFEAT
DEEFRIE, (1)=20%, (2)=40%, (3)=40%&F 5,

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 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%.

fhFEREIE D E M Other Faculty Requirements
S E 7 LT DL DI Y BB ONFES LB

The other faculty students who want to take this course are required to get a permission from the instuctors.

THX AR ZF]E Textbooks
SNENANA o T R
Distributed at the lecture

BELIRDAR

FINRUE X A7 A%< B BRO AR B3
SUPER # A 23U —X, C&R WF5EFT
EH EKRE

#E X157 ¥ Reading List
FIRRUES A T30 A% D HHERDO R E#E, SUPER A= ALY — X/ H A : C&R BF4EHT, 2011

BHAR— LR— Websites
http://wwwoa.ees.hokudai.ac.jp/research/polar.html, http://wwwoa.ees.hokudai.ac.jp/research/ice.html

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title K& FH [ Advanced Course in Atmospheric Dynamics]

FREEHE Subtitle

EEHE Instructor 2 # [Takeshi HORINOUCHI] CR*#Be i ERERBI AL FAF 7260)
{8442 B Other Instructors

FLB#E5I Course Type RELE PR MR E

BASEEE Year 2020 K& S Course Number 045065

EARS Semester AR EH B {7 Number of Credits 2

B EMRE Type of Class % IR Year of Eligible Student 1~2

xR 2FEl 25X Eligible Department/Class

F2431)2 %' 3—F Numbering Code ENV_ESS 6330

KS¥EI1—K 4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
BB BRI AL EBE (HIER B Rl 2 L)

LARJ)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH SR B)
th % #a—F - £ Middle Category Code, Title 3 Krim

ING¥AO—K -4 Small Category Code, Title 3 KRR ED Y - [ )15

Si83—F 58 Language Code, Language 0 HAGETITORE

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

#ii R=EIF Other Information HOERFE BRI AR H | AR - — 2RI A TR

F—"J—F Key Words
KR REGF [AEFE, D)5, ERIR )5
atmosphere, meteorology, climate, dynamics, geophysical fluid dynamics

23D H4E Course Objectives
REIFDOERE, KRR O FERBEELERKKIGER D I15%5 55
Students learn the basics of atmospheric dynamics and the dynamics of major disturbances and general circulation.

FI:Z B4E Course Goals

RGN FORRE, RRFOERBILERKKIEER O 1 F 5B iF 35,

RABGAEFNT LA = A DB TRR T D MERRR T, FEHARIINH T2,

Students are expected to understand the basics of atmospheric dynamics and get ability to study atmospheric phenomena by
themselves.

$2EEHE Course Schedule

* FLpE R0

* e TR ST LD R R GR

* KRB SE LELIT

* M LR T L L

* BB B O Ik

* R E)

* A EIREIED )5 MEE R L E

* RERTGER

* 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
* Atmospheric general circulation

#HFE (FPE-EE)FORNBLSE Homework
TH BRSO MNIEEE T,
B HAOENE, [F28L THERE T2, VAR —REOHE MEZ A,

Read handouts beforehand. Review lectures and solve problems

FAEET D B2 LF % Grading System
FICUR—RERFIZIY, RAEIEHET 2,
Grading mainly by reports

fh S ERFEIED & Other Faculty Requirements

TXALZFE Textbooks

&S EME Reading List
An introduction to dynamic meteorology,”J. R. Holton: Academic Press, 2004

SMAR—LAR— Websites
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B D HR—LR— Websites of Laboratory

{##% Additional Information

TR KU B AR ) 225l b LRI S5 O Tl ks A3 46 2L,

THUERDRAA T P hram ) & RIS T2 2 e EL,

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 % 453w Advanced Course in Ocean Dynamics]

FREEHE Subtitle

EFH A Instructor =3F 5K [Fumio MITSUDERA] (KRB AR SEETH B ER AR — Y 78I 2 —)
{8442 B Other Instructors

L BHFER Course Type RELE PR MR E

BASEEE Year 2020 K& S Course Number 045066

EARS Semester AR EH B {7 Number of Credits 2

B EMRE Type of Class % IR Year of Eligible Student 1~2

xR 2FEl 25X Eligible Department/Class

F2431)2 %' 3—F Numbering Code ENV_ESS 6330

KS¥EI1—K 4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

BB BRI AL EBE (HIER B Rl 2 L)

LARJ)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH SR B)
15 ¥E0—F - £ Middle Category Code, Title 3 Krim

ING¥AO—K -4 Small Category Code, Title 3 KRR EW Y - & )5

EE80—K-E5& Language Code, Language 0 HAGECTITORE

Type

P ERBIEZF DRI E Availability of other 1A

faculties

## R IR Other Information HUEKIE Bl IR BGERL H . miiieg 4 — 2 W a0 e ChHEE

F—J—F Key Words
USAEBR . BVEIRER . AT v /Li B AR —i
potential vortisity (PV), Rossby wave, wind—driven circulation, thermohaline circulation

23D BH4E Course Objectives
TS BR D 3R TTHEIE DS RY S TOB DM, F2, TOEEAN =X NI DIRDLE D% RT vy ViREEF—T
—RELCHET S, SHIT, [IEEENZBITAFEOEENI OV TE XD,

Three dimensional structure of the ocean circulation and its mechanism is lectured from a point of view of PV.

FI:Z B4E Course Goals

CART TR ARBEDS, WDNTHHEO R JENEER - PR L B> TW D EFF 2,

CIRT UL VARBE DS VDN R ERI R IR BTG BR L B0 o T D EBRfE T D,

- MEERER S R BURIR 2 D R ERBUREL R D 2 — /L BFE BAEIZ LD . WIDNTADSL o TO DR BRfIF T2,
CMBPETEBR S RAAE B2 & MIBRHRALEL G L\ DB o > T DD BT,

. Understanding of wind driven circulation from a point of view of PV.

. Understanding of thermohaline circulation from a point of view of PV.

. Understanding of global ocean circulation from a point of view of interactions among phenomena of various scales.

W N = s W

. Understanding of relationship between the global ocean circulation and the global changes.

$2EEHE Course Schedule

- MEPERBRERAE D 70D D HiAfk

. K@ DR BR

. BAE—R

. FREEMRBOAL L T v

. RRE OBEIE R

. KRR DB

. PREIR O B L ARIE
MFFRDORLTE LIRDTE AL
A A

0. REEMOEBRILE D IR H>TNDH DN
. 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?

00~ O Ul WM 00~ U WM~

#HFE (FPE-EE)FORNBLSE Homework
R LRI E DI HE LTI TR AOIHE R 27 4 u—$ DL BRI RED,

It is ideal to review every lecture for about an hour. Especially understanding will be deepened if you derive solutions from
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basic equations of fluid motions.

FAEET D B2 LF % Grading System
HZA~OBMIEE B L OV R —NEG0%), RER(T0%Z I, BA RIS T2,
Attendance+report (30%) and final examination (70%)

fh S ERFEIED & Other Faculty Requirements

TXARZEFE Textbooks
WE VN BT 5,

EE 5 Reading List
Atmospheric and Oceanic Fluid Dynamics,” Vallis: Cambridge University Press, 2006
Ocean Circulation Theory,Pedlosky : Springer, 1996

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory
http://wwwoc.lowtem.hokudai.ac.jp/

{##% Additional Information

(RSB ELESR |, THIERIEAR ) Rm ) 2 S D IBIE L TWAZENEELL,

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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F1EH4 Course Title g EEEn[Advanced Course in Climate Dynamics]

FREEHE Subtitle

EFH A Instructor BA Bo— [Yoichi TANIMOTO] (K=#pe i ERER BB FA 78 F8)
$H:4% B Other Instructors

FLB#E5I Course Type RELE PR MR E

BASEEE Year 2020 K& S Course Number 045067
EARS Semester 2574 B {7 Number of Credits 2

B EMRE Type of Class % IR Year of Eligible Student 1~2

xR 2FEl 25X Eligible Department/Class

F2431)2 %' 3—F Numbering Code ENV_ESS 6330

KS¥EI1—K 4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
BB BRI AL EBE (HIER B Rl 2 L)

LARJ)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH SR B)
th 3% —FK -4 Middle Category Code, Title 3 Krim

ING¥A—K -4 Small Category Code, Title 3 KRR EW Y - & )5

Si83—F 58 Language Code, Language 0 HAGETITORE

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

## R E 18 Other Information HUEK PE R 7 R OB R R

F—J—F Key Words
K, KAEZSE), MEVER, bhEs

climate, climate variability, interaction, radiation process

2 %D BE Course Objectives

SAEOW & DEBNE R T D720 OIEREL LT, B TIXHERORE Y AT AMIBIF DT RN F —RT U AL RV X —
Fi RSSOV TS5, 22T, K& M- BEE O AAEA B L OB RIEE BB G2 05T 5,

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.

¥l 5% H4Z Course Goals

ATENAT DN D RIBIE L AHEE L GRBEITV, KUEDTERSLRIEE BN 35 AR SN O 5 Bl L 4 5
iR 5.

Based on the understanding of the materials shown in the classes in the Ist and 2nd quarters, students are desired to
understand basic concepts and physical processes in the climate system and its variability.

$2EEHE Course Schedule

1. RES AT LOTGRLE AT (3[EIFE )

L RIEY AT BIZBITHERNF =T AL O#E] (BRI E)

. REKWMEFEAE ALAEH &5 (SRIFREE)

. R R A A & (SRIFR )

. 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)

S DN~ N W N

. Land—atmosphere interaction and its role on climate system (3 times)

3

EFrE (FE-BETHFEDRHNAEESE Homework
T, RRUFEY BRI, KRR, e FRRaOFENRZ REL TR E3IL, IMERHIEERER
WL, AN TEREZFED TR 2EHEIL, LEIISCTRNT5.

For preparation, make reviews of the related classes in the first half of the school year. For brush—up, review the handouts.

BB DEZE LA E Grading System
LVAR—haRUZFME9 5,  Evaluated based on reports.

fh FEREIE D E M Other Faculty Requirements

TX A -#F & Textbooks
WEHSV M T 5, To be distributed in the class

%52 BE Reading List

SHBAR—LR— Websites http://wwwoa.ees.hokudai.ac.jp/

AR EDR—LR— Websites of Laboratory http://wwwoa.ees.hokudai.ac.jp/

{l5% Additional Information

R B, RR)FHm, R PR BIEL TOOZENREEL,

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 T 7 B[ Advanced Course in Climate Modeling]

FREEHE Subtitle

EFH A Instructor AT 04 [Tomohiro NAKAMURA] (IR =IFFET bt @B A - — Y 7Bl e 2 —)
H L2 E Other Instructors | JI[F 1EfT[Masayuki KAWASHIMAIUEIE B FEHFZERT)

# HEA Course Type BRETR AR MF R

BASEAE R Year 2020 K& &S Course Number 045068

EAME Semester 271 B 518 Number of Credits 2

B EMEE Type of Class fiEs X E R Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESS 6330

K52 —K -2 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

5] BREE AL SABE (HIER B Rl 22 7))

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th %0 —FK -4 Middle Category Code, Title 3 Krim

IN¥EO—K & Small Category Code, Title 3 KRMFEE S K )5

B E83—F-8#8 Language Code, Language 0 AARGETITHRE

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

18 R 1§ Other Information HiER &R 7 R B s R B

F—")—F Key Words
BUEETV 7 K5, KRR HHFE

Numerical modeling, Climate, Atmosphere, Ocean

2% d B1Z Course Objectives

BMEET V1%, KUES AT LOBELTORER TR O72 D OEERFILTFIED—DTHY, AL a— X DRMRFE R
0, A% FETETEEIRDETHEND, KR T, BANHUEE TV 7 OFER LR DEEH BRI OWTEY, Wi
k2 RSB O RE S BT T NV EENLE R WTFEF, 725 ONTHE R E RABRICHERE T RE 25,

For the understanding of climate system behavior and to obtain useful information on the future climate change, numerical
modeling provides an important research tool. 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 example using such models is presented
and we also learn points of concern on interpreting the results.

FIE B 4E Course Goals

FENIED A S A BRL | R 2 A A ET A L1072 5,

KRR WEET VO EE D,

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% E5HE Course Schedule

CEES 2L — L a AT oN T BEOES RS FO
. R (W HME D) & 7220 kI KR 50571k
. REVELTRFE

. K R SRR R

CBERSMERBIO 2 Rt 3 Rt ~DHEE

. Bk TR EEDESME
MEPEREERDET VS

FRT—OR B A — LY T ET L

L BT T L O

10. REET MBI L BAERE

11. RERET BT DR OR B

12. RRKRIEERET V% TS

13. REAI AT — VBT )V O T-RF3e

O© 00 3 O O W= W N —

-8 DINFIZOWTCIE], 9-13 122V T6[E], A 15 D#EXEIT,
8 IXHAE, 9-13 I E N Y45,
6 ITHEN LD T (BMFATED SLIBITFRVRTWEIND) . /— S50 L,

Introduction and basics of finite differences

Error, accuracy, and stability
Advection and diffusion equations
5. Boundary conditions and extension to 2-D and 3-D problems

1

17

17

1.

2. Initial value problems of ordinary differential equations
3.

4.
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6. Shallow water equation and its finite difference

7. Modeling of ocean general circulation

8. Sources of error: Various schemes and sub—models

9. 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

#HFE (FPE-EE)FORNBLSE Homework
TEIIAREED, BRIOHERKE THRITHER/ — ML ORAT SN 7V M TE R 352N EEND,

Although preparation for the class is not required, reviews after every class are recommended.

BRSO EEE LT % Grading System
FHYBHEDNLENENLR ML, ENODOAFHEFICHEG T 5,
GP will be based on reports.

fh FEREIE D EH Other Faculty Requirements

T¥ A ZFF Textbooks
WE VN T 5, #RTICSERELRINT 5,

%52 BE Reading List

SHBAR—LR— Websites http://wwwoa.ees.hokudai.ac.jp/

WD HR—LR— Websites of Laboratory

{i§% Additional Information

-120-




F1 B4 Course Title HER B AR ) 4536 Advanced Course in Geophysical Fluid Dynamics]
FREEHE Subtitle

EFH A Instructor SR = [Atsushi KUBOKAWA] (K Pe ERER BB = 58 0%)
{8442 B Other Instructors

FLB#E5I Course Type RELE PR MR E

BASEEE Year 2020 K& S Course Number 045069
EARS Semester 15214 B {7 Number of Credits 2

B EMRE Type of Class % IR Year of Eligible Student 1~2

xR 2FEl 25X Eligible Department/Class

F2431)2 %' 3—F Numbering Code ENV_ESS 6330

KS¥EI1—K 4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
BB BREERL Rt (HERRE R )

LARJ)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH SR B)
th % #a—F - £ Middle Category Code, Title 3 Krim

ING¥AO—K -4 Small Category Code, Title 3 KRR EW Y - & )5

Si83—F 58 Language Code, Language 0 HAGETITORE

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

## R E 18 Other Information HUEK PE R 7 R OB R R

F—J—F Key Words
TR S1%, RIEETT AR S50, HUBRIRIA J15. KA. TBEE

Fluid dynamics, rotating fluid dynamics, geophysical fluid dynamics, atmospheres and oceans

23D BH4E Course Objectives

RGO EDYRAVE B D7 OIS TR L2 D Ui 1A F7 5 L [BIRR A 71 % D SRR F IR Z D TV T OFERET T,

This course gives fundamentals of fluid dynamics and rotating fluid dynamics which are necessary for understanding the
dynamics of atmospheric and oceanic phenomena.

¥ 3% H4E Course Goals

TERIERN O R ZBEARL | [R5 R CORMMKDO FRERUTIE SV TREIFED KB N EB G2 E 2 5N559012725,

Upon completion of this course, students will understand fundamentals of fluid dynamics and be able to apply them to large
scale fluid motions in the atmospheres and oceans.

$2EEHE Course Schedule
Part 1 iR 17D EHE

1. IZC®IZ

. PR FERE TR
LIV XA DTERR

L YR iR - TR

. KD

LR

Part 2 [RIFEFEARD )5

7. [FlE R CTOHFRK

8. [AIHER COE KB & Hufr i
9. =< RS

10. Tt ffir s i B 5 FE =X
11. g A —3

12. V8 J5 51k,

D O B W N

12 SRR T ANV, B1EZLIAMNE 1 MY 12 BOHEFREIT, BETIE 15 [BICRIDTE, 16 B HICRBRET
Do
WEAEFE AR DT 3 AT http://wwwoa.ees.hokudai.ac.jp/people/kubok/gfd/gfd.pdf TH 7L a—RTx5,

Part 1 Fundamentals of Fluid Dynamics
. Introduction

. Basic equations

. Bernoulli’s theorem

. Vortex,vorticity and circulation

. Water waves

D O B W DN =

. Viscous fluid
Part 2 Rotating Fluid Dynamics
7. Basic equations for rotating fluid
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8. Shallow water waves in a rotating system and geostrophic flow
9. Ekman layer

10. Quasigeostrophic equation

11. Rossby waves

12. Westward intensification

#mPE (PE-EEENDAABLSE Homework
O ENEICONWT I TFE - EET] TR ERSNS,

The students are expected to prepare for and review the lecture sufficiently every week.

RAEST D BEHE Lk Grading System

FRBR Examination

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks
PAING S T R

Distributed at the lecture. (The text is written in Japanese)

%52 BE Reading List

SBAR—LAR— Websites
http://wwwoa.ees.hokudai.ac.jp/

B D HR—LR— Websites of Laboratory
http://wwwoa.ees.hokudai.ac.jp/people/kubok/

{5 Additional Information
WP ZOREPEEBURL CWD e, MO AT Eariftl LET,

It is assumed that the student taking the class has mastered the fundamental physics and can solve

equations.

simple differential
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F1 B4 Course Title KEHFERRAT 53R Advanced Course in Atmospheric and Oceanographic Data Analysis]
FREEHE Subtitle

HEZE Instructor FHA % [Shigeru AOKI] UEIRFLFWFIERT)

B L2 E Other Instructors | AT Hi[Yasushi FUKAMACHI]

FBFEA Course Type RERFREEMEE

BASEEE Year 2020 K& &S Course Number 045070

EAME Semester 1528 B 518 Number of Credits 2

B EMEE Type of Class fiEs X E R Year of Eligible Student 1~2

& EFF} VSR Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESS 6332

K52 —K -2 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

5] BREE AL SABE (HIER B Rl 22 7))

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)

th93¥H3—K - £ Middle Category Code, Title 3 Wi

INDHEO—K 4 Small Category Code, Title 3 KRMFEE S K )5

B E83—F-8#8 Language Code, Language 2 AARFER OFEFEDANAV HAZHE B R ER A 555 (HAGE
Type NIIIGE) B E T HIRE

P ERBIEZE DRI E Availability of other 3 et & Tr

faculties

18 R EHIH Other Information HiER &R 7 R B s R B

F—")—F Key Words
T—HRRAT, WEE, KRR, WEE, K

Data analysis, Statistics, Atmosphere, Ocean, Climate

2% d B1Z Course Objectives

BRSLBAE T T VO T8 ORTHFE - [T — 212 L CRLEDO NS BRI FIEIC DWW TS,

To learn statistical methods that are frequently applied to the data of atmospheric and oceanic observations and model
outputs.

Fl|3%E H4Z Course Goals
BRI CREMZRF A D72 O D IR IE D IR G TIEIZ DWW T, FDOFIEEEREZIELRIRTED L1
%);&%H:FEITO

To properly understand the methods and results of the basic statistical analysis that are used without detailed explanations.

{8 % 5HE Course Schedule
(KTHH 2B )
. R R
. RS
LAY (BRI FEAT
. FRBE - B
. AT MVIRHT
L IANEN T
. 22 Befifhr (EOF figthr)
About 2 times for each item)
. Basic statistics
. Probability distributions
. Composite analysis
. Correlation / regression
. Spectrum analysis
. Filtering
. Multi-variate analysis (EOF analysis)

N OOk W N

\IG)C)‘IVBO.'J[\')»—‘A

EFrE (FE-BETHFEDRHNAEESE Homework
PR 2 MR 35728, M HEEEZ 52 TEBIZHTDH, FilEIZ X, Ad —_X—UFLREE,

Exercise for review will be given in the classroom occasionally. About a sheet of Ad—size paper per item.

RAEEEE DO E#E L% Grading System

FENKEOEME S EEHIZ, B ORmACIREE RO T 282 HER T2, (1) Eﬁ%/\@?ﬂ][}“bﬁ?, QYRR M
T AT I BT DRI T AR R K CE BN EONE , VAR — RIS D BUHLIR I E N IS L > TR T2, %
NENDOFHMO L FRIL, (1)=20%, (2)=40%, (3)=40%&F 2,

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 assignment and
contents/quality of its report. Ratios are (1)=20%, (2)=40%, and (3)=40%.
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fhFEREIE D E M Other Faculty Requirements
T I E & A L DL DI L B O NFE LB

Approval from student’s advisor required

TX AT} E Textbooks
HREITRRELRD,

Textbook is not assigned.

AEEERE Reading List

ARGIVERNT /B BPRe i SRS, 1977

UNIX/Windows it >7= F2E 15U 7 — 2t/ R LLPE AR — i 4 F e, 2005
K[REFLMHEMIFTHOCSNDL T — 2L/ PHRASE . RAERE 188 A AKG ¥, 2010

Data Analysis Methods in Physical Oceanography 3rd Edition,”W.]. Emery and R.E. Thomson:Elsevier, 2014

S BAR—LR—T Websites
http://wwwoa.ees.hokudai.ac.jp/" yasuf/kougi.html

AE=E D7R—LR— Websites of Laboratory

{l5% Additional Information

REPTV N ERATT D,

HERE R BB RKRUBLERE ) o — A0 AT, BRIV | O—EL TThNA I REUHET — 2 FLREE
ZHETRET IR ET,

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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F1 B4 Course Title = TS S A [Advanced Course in Remote Sensing Applications]
FREEHE Subtitle
EFH A Instructor TLIM A\ [Naoto EBUCHI] (EIERL A Z2RT)
1H L2 8 Other Instructors | HiE =/ [Kosuke HEKII(ERZEAFZERL), B R 1E A[Masato FURUYAI(ERAFZERE)
# HEA Course Type BRETR AR MF R
BASEAE R Year 2020 K& &S Course Number 045071
EAME Semester 15 (E % — | BAI¥ Number of Credits 2
A)
B EMRE Type of Class % &R ER Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class
F2731)24 3—FK Numbering Code ENV_ESS 6300
KS¥EI1—K 4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
EED) BREEARL AR (HIER BB 2RI
LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 - BEPIRE) B AL E CRRZNAFOFR B | FeiEEFR B)
4343 —F & Middle Category Code, Title 3 Fidm
IN3¥Ea—K -4 Small Category Code, Title 0 ZOMh (&7t m)
B550—K§ 5 Language Code, Language 0 HAGECTITORE
Type
=P EREISEE DRI E Availability of other 1]
faculties
## R E 18 Other Information HUEKPE R 7 R OB R R

F—")—K Key Words
VE—hrovr, NIHER, EREA
remote sensing

23D BH4E Course Objectives
VE—NMe v 7O, 7ebTNS, HIERE Z~DIS BN DWW THERZ B 512,

To understand techniques and applications of remote sensing of the earth environment

Fl|3%E H4Z Course Goals
VE—NeL v 7T OBMIT — 5% A 5 O FRIZRI AT 5283 TELIIITT D,

To acquire skills to apply data from remote sensing of the earth environment to researches.

2% E5HE Course Schedule
1. BRI L AYRERL GT)
L1 AT - RO B
1.2. = A7 B &t
1.3. ~ A7 el BELEr
L4, L—X &R
1.5. KL —&
1.6. f BT — 2 & U 7 o 7 AHEE

2. BRI R OBRER EA~OISH (B &)
2.1 B SR THDIEKETKOEHE
2.2 IR RS AT b EZ D RERZEA~DIE

3. GBI L — X —OBRERFEA~OIGH (FE)
3.1 ARBH AL —# —(SAREH{E OB FELL S H L SAR TEEEE 747y MEDJFHL
3.2 SAR E[fg THDIKITEK AR OB RE, KRB FE~D)SH

4. HRIZIDHRKBLI GTR)
4.1 RO B R R L5 R &
4.2 #r ik G R L RGBT
4.3 BRI FR LR T OB
4.4 REER Sy & ik e FE B
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 Satellite Gravimetry/Positioning to Environmental Sciences
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2.1 Changes in ice and ground water by time—variable gravity measurements
2.2 Global Navigation Satellite Systems and their application for atmospheric sciences

3. Applications of Synthetic Aperture Radar to Environmental Sciences
3.1 Principles of SAR imaging, SAR interferometry and pixel—-offset tracking
3.2 Glacier and permafrost dynamics inferred from SAR imageries. Applications to atmospheric sciences

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

#FrE (FPE-BETHFEDRHNAEESE Homework
TEHOLEIRD. FRIOHEIENEE R T 5720 OEBEEITHITEDRLFEL.

No preparation is needed. For complete understanding, review of the notes and lecture materials is strongly recommended.

RAEEE M D E#E LA % Grading System
EA~DOBINBERE (50%) , LAR—FEZITRER (50%) 12 &> TR BT EHE 5,

Attendance and attitudes in the class (50%) and results of reports and/or examinations (50%).

fhFEREIE D E M Other Faculty Requirements

TXAREFE Textbooks

EE 5 Reading List
EENOODLIE— My S ARV E— MU SR B TINE, 2011
Remote Sensing — An Introductory Textbook,” The Remote Sensing Society of Japan: L3777 %>k, 2013

SBA—LR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1B 4 Course Title HERBE B 5515825 1 [Special lecture in Earth System Science 1]
FREEHE Subtitle

EFH A Instructor WER 7288 [Hiroki TOKINAGA] U K520 1 #0922 Fr)

1B L% B Other Instructors | A BHiAMeiji HONDAIGHHE K 2EEE2EER)

# HEA Course Type BRETR AR MF R

BASEEE Year 2020 K& &S Course Number 045072
EAME Semester HF B 518 Number of Credits 2

B EMEE Type of Class fiEs X E R Year of Eligible Student 1~2

& EFF} VSR Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESS 6400

K52 —K -2 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
5] ERIBER e (MEBRERFHIX)

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th43#3—K - £ Middle Category Code, Title 4 FrRIGESS

INDHEO—K 4 Small Category Code, Title 0 ZDM EMH D)

B E83—F-8#8 Language Code, Language 0 AARGETITHRE

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

18 R 1§ Other Information HuERIE R AR A

F—")—F Key Words

T 1 R R KM AR

F—U—R KRQUHEMR BER ., R]UIEEE), {15
T2 PEIEE DO RKIERIG A L BT A5
F—U—RHER EERAE R MK, FEATR

Theme 1: Large—scale Ocean—Atmosphere Interaction

keywords: Ocean—atmosphere interaction, Climate variability, Climate dynamics
Theme 2: Large scale atmospheric circulation variability in mid—to—high
latitudes and extreme weather

keywords: Cold air, Stationary Rossby wave, sea ice, cutoff low

23D H4E Course Objectives

T—<1

T =— =g T IRESO R TR SR AR IR BN AR SN AR A B O KRB BRI, KERMEEROL LS S
L. R[IEEENC S K B% KT T, LIz >T, TNOOWER AN = X LG BRI HZ 813, KUEE B THIZ1TH) L TIEFIC
HETHD, FLITETIE, TNOHORELEACITEEIZ TN OV THIFFERNIERITIT O TS, AR T, BR800
WRIE BT NARIEO FHIZ R T EEHIT, KB KM BRSO I 5% B 0OV TR ik 2 8 5528
ZHEET S,

T—<2

L ZEPLELT P SR E O RKMERIG A B ORME, KRIEERG A o TRITAIFIFREERAIZONT, /1
— e — ANV DR IF ORI DIRHT D, T, LFIERO RGBS T E DI BB R EBL THDH0H0, 47k
— IR AE OISR N E DI KEKIE R G I CE B Z LIEL TWDHO0, KRRIEERSGEEN o TRIR - KB/ L
DIFEZGENEDLH T oA THBT L0 L, THWFEEA I LT, KRERGETE T IR 58 g%
BB,

Theme 1

Basin—scale ocean—atmosphere interaction, such as El-Nifio/Southern Oscillation and Interdecadal Pacific Oscillation, has a
huge impact on climate through drastic changes in atmospheric circulation. Therefore, to better predict climate variability, it is
very important to understand physical mechanisms of their phenomena. Recent studies also suggest that those ocean—
atmosphere interactions will modulate under climate change. By reviewing observational and modeling studies as many as
possible, this lecture will provide students with an opportunity to learn fundamental knowledge about dynamics and
thermodynamics of large—scale ocean—atmosphere interactions.

Theme 2

The purpose of this course is to learn the characteristics of atmospheric

circulation variability in the mid—to—high latitudes, mainly in winter, and

various extreme weather events caused by atmospheric circulation variability

from both global and local perspectives. This course mainly focus on the

following topics: characteristics of dominant variability in the

atmospheric circulation fields in the wintertime Northern Hemisphere,

dynamic and thermodynamic characteristics of atmospheric response to
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anomalous sea—ice extent in the Arctic Sea and the Sea of Okhotsk, and
dynamic processes of extreme weather events such as low temperature and
heavy snow caused by large scale atmospheric variability. , The topic of
“cold” is taken up, and deepen understanding the relationships between
atmospheric circulation variability and extreme weather events.

¥ 3% B4E Course Goals

T—~1

K, REEVE, A REEIZBT D8k 2 70 RRMHFEMHE AAER B GUCBE T2 R0 aalk 28 15 L . 260 )5 - U1 220
IRAH =X DWW THfET 5,

T—<2

TR O KRR BR Y O B R 2 B AR 95, B [RROBEBUBTEIZ OV T KRR RIGEBH O S LEHE T2,

Theme 1

Learn fundamental knowledge of various ocean—atmosphere interactions over the Pacific, Atlantic, and Indian Oceans, and
understand their dynamical and thermodynamical mechanisms.

Theme 2

Understand the characteristics of the large scale atmospheric circulation

variability in mid—to—high latitudes and understand the development

processes of extreme weather events from the view point of the large scale

atmospheric circulation variability.

$2EEHE Course Schedule

T—<1

RIRRER K HEERD B AR O )52« B 520D Feditf

BT R, A RPE, KPEEEORAE S HRA B)
RAEZAL & KK HE A B AR

T—<2

AL ERIE BRI (il D BB O ZEEUR 71

HEKIRZE B S KRB BRI M S22 - B ) 2R

W R D RKIEBRSG AN o TR AT HIFIFR AT KJLR

Theme 1

Fundamental background in dynamics and thermodynamics of large—scale ocean—atmosphere interaction.
Interannual—to—interdecadal variability in the tropical Pacific, Indian Ocean, and Atlantic.

Climate change and ocean—atmosphere interaction.

Theme 2

Seasonal dependence of prevailing variability of atmospheric circulation in the wintertime Northern Hemisphere
Dynamic and thermodynamic characteristics of atmospheric response to sea—ice extent variability

Extreme weather events caused by large scale atmospheric circulation variability in mid-to—high latitudes

#FrE (FE-BETHFEDRHNAEESE Homework

KEMFE B2 IR | YRR P Rram . HEERVRIA 1 FRm O N B L FRNCEE L T2,

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.

RAEST D BEHE Lk Grading System
ViR — N BRI 45,

Evaluated based on reports.

fh FEREIE D E M Other Faculty Requirements

T¥ AT Textbooks
MBI RNIZ O ERAT 32,

Handouts will be distributed in each class.

EE 5 Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory
http://wwwoa.ees.hokudai.ac.jp

{l5% Additional Information

KAWL DFR ISR . VR R . HERIRIA ) R BIE L QOB ZEMLEEL,

It is desirable to take the following lectures: fundamental lecture of atmosphere—ocean physics, advanced course of ocean
dynamics, and geophysical fluid dynamics.
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F1 B4 Course Title HER AL 2245 51 3# 2% 1 [Special lecture in Earth System Science 1]

FREEHE Subtitle

EFH A Instructor JITEA A [Shinsuke KAWAGUCHI] ([E 7R FE BR %6 1 A VEEERFF 9 BR 6 )
$H:4% B Other Instructors

L BHFER Course Type RELE PR MR E

BASEEE Year 2020 K& S Course Number 045073

EARS Semester AR EH B {7 Number of Credits 2

B EMRE Type of Class % IR Year of Eligible Student 1~2

xR 2FEl 25X Eligible Department/Class

F2431)2 %' 3—F Numbering Code ENV_ESS 6400

KS¥EI1—K 4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
BB BRI AL EBE (HIER B Rl 2 L)

LARJ)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH SR B)
th93¥E0—K -4 Middle Category Code, Title 4 Rl T

ING¥AO—K -4 Small Category Code, Title 0 Z D GRA 72 H D)

EE80—K-E5& Language Code, Language 0 HAGECTITORE

Type

P ERBIEZF DRI E Availability of other 1A

faculties

## R E 18 Other Information HUEK PE R 7 R OB R R

F—J—F Key Words
WEPENA, (L HER S, R RER, BREERS AT

Cruise research, Chemical Geoscience, Deep—sea Ecosystem, Environmental Impact Assessment

23D BH4E Course Objectives

NERSOPBITREBICBIATEY, ZORIIISBETETHRITHEE ZLND, REEREOM U]/ BTN H T
S THBELIRDWRERA FIE AL FHIERFAR R BE ORI B R OBUR LBREN BRI Z DU CTHEfR T 5,

Lecture is given for understanding manner of cruise research, viewpoint of chemical geoscience, and driving mechanism of
deep—sea ecosystem for sustainable use of dep—see based on appropriate impact assessment.

¥l 5% H4Z Course Goals

AT FEDONLE ST BEL PR RER O BRI LU FH A B D WITFER T D B2 532, ko NS
BB OHY %, £ BBEZLNLLITT D,

The goal is to understand the potential/limitation of cruise research and acquire the ability to outline/detail how deep—sea
ecosystem works, which helps to consider appropriate use of deep sea in future society.

$2EEHE Course Schedule

L HESVOMIEFRE

. HEREBLFORTZ

. HUERAEF, FRIEE

. R ARESR

. BEEOFIH

. BREECEETA

. Research in science

. Geoscience and the others

. Geochemistry with ratio

. Deep—sea ecosystem

. Use of deep—sea environment
. Environmental Impact Assessment

D O = W N~ O O W —

#HFE (FPE-EE)FORNBLSE Homework
%A ERATAN (BATERD ICX BB 217028,

Lecture note will be available for reviewing.

FAEET D B2 LF % Grading System
LR — N (75%) &3 A~D BN (25%) & FIZFHm 35,
Evaluated based on reports (75%) and class participation (25%).

fh S ERFEIED & Other Faculty Requirements

T¥ AT Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i5#% Additional Information
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FLB 4 Course Title HER BB Bl 5 1] 5 Z2 M [Special lecture in Earth System Science 111]
FREEHE Subtitle

EEHE Instructor YN H# L [Yukari TAKEUCHI] (ZEARHAA BFZEHT)

B L2 B Other Instructors | JE  /1[Tsutomu WATANABEIEIE R A FERT)

# HEA Course Type BRETR AR MF R

BASEAE R Year 2020 K& &S Course Number 045074
EAME Semester AR E B 518 Number of Credits 2

B EMEE Type of Class fiEs X E R Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESS 6400

K52 —K -2 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
5] ERIBER e (MEBRERFHIX)

LR a—F:LAR)L Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th 5 #3—K -4 Middle Category Code, Title 4 FrRIGESS

INDHEO—K 4 Small Category Code, Title 0 ZDM EMH D)

B E83—F-8#8 Language Code, Language 0 AARGETITHRE

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

18 R 1§ Other Information HiER &R 7 R B s R B

F—")—F Key Words
K, TR, S, HMHh

snow, snow avalanche, snowpack, forest

2% d B1Z Course Objectives

AP O L HIRERED VL DEL T, FRRELBRIM T DHMROMERRIC OV TR T2, O LI RIE RS B
DI R ESC RN O RGO R ETA LT BT, EEOTHFHICH L DN Rm ORFEEIE L TH BTk D484
DWW FOWFCEFRTL, BEOMFREOBEREFTREEEE 2.

The disaster mitigation effect of forests on snow avalanches as one of the various function of forests will be lectured. The basic
knowledge of physical characteristics of snowpack and snow avalanche, and characteristics of forest meteorology will be
explained and then the recent study on the braking effect of forests on snow avalanches will also be explained. Interest and
possibility of studies on snow will be shown.

FI:Z B4E Course Goals

FRARDBH DL HARBERED OEDEL T, FA K EZ BT 2HRMAROERRIC DN TH S, Z OO O HRMERFRE LT,
BT OB LI T, TR CE B DR, RN DRGNS R EA B ST 5. BRHRITITTHOFE
B 1k & T 2 DOBEREN DD LA BAEL, TN T DM RN Tz B BN R LT R E OBFEI DWW THD.
The goal of this lecture is to learn the disaster mitigation effect of forests on snow avalanches as one of the various function of
forests. For this goal, it is necessary to acquire the basic knowledge of physical characteristics of snowpack and snow
avalanche, and characteristics of forest meteorology. To understand the two functions of forest such as the prevention of
avalanche release and the braking effect on avalanche, and to know the recent study on the braking effect of forests on snow
avalanches are also the goals.

$2EEHE Course Schedule
(1) TS O ERRE LB
Characteristics and observations of snowpack
s AARDORFEFIEDIILED
Start of snowpack research in Japan
FEEOW B
Physical characteristics of snowpack
TS OB
Observation of snowpack
(2) BHAL AR
Snow avalanches and forest
“HHOFAELYR T O R
Basic knowledge of snow avalanche release and flow
ERORAEEBE R OBIF
Preventive effects of forest on snow avalanche
“BRADIR FEPi DD R

Braking effect of forest on flowing snow avalanche

EFFE (FE-BETHFEDRHNAEESE Homework
FHETITEATTHEERRE B O#R / — M W TEE T 5.

Handouts and lecture note will be available for reviewing.
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RAEST D BEHE L% Grading System
HEA~DBINBEELCL R —MIIESWTEHET 5,

Evaluation will be based on class participation and report.

fh FEREIE D E M Other Faculty Requirements

T¥ AT F Textbooks
MELNGNCTC, BEEEAT 5

Handouts will be distributed in case of necessary.

EE 5 Reading List

S BAR—LR—T Websites
http://www.ffpri.affrc.go.jp/labs/tkmes/

AE=E DR—LR— Websites of Laboratory
http://www.ffpri.affrc.go.jp/labs/tkmcs/

{i§% Additional Information
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FLE 4 Course Title

HER BB B 25 B 58 22 IV [ Special lecture in Earth System Science V]

FEZEREA Subtitle

E{E# 8 Instructor

$B 4% B Other Instructors

# HEA Course Type BRETR AR MF R

BB Year 2020 K EIBIES Course Number 045075
EAME Semester A E B 518 Number of Credits 2

B EMEE Type of Class fits X E R Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

F2731)243—FK Numbering Code

ENV_ESS 6402

KS¥EI1—K 4 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

PR =

BRELAL BT (o BRPE B 550

LARJILaA—F:LA)JL Level Code, Level

6 RFpe (&1 - SEPI) BPTR H CEIRIZNAEOFH | A7 ER H)

th 43—k -4 Middle Category Code, Title

4 FihlGE L

IN3¥Ea—K -4 Small Category Code, Title

0 ZDOM ARIZRH D)

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

2 AARGEM OREED AV ANAREE, SR E R ER T 558 (A AGE

Type SLHEFE) R E T DR
B IEEDRE Availability of other 1 af

faculties

18 R E 1§ Other Information

HhBR PE R R BR R A

F—")—F Key Words

2% d B1Z Course Objectives

Fl|3%E H4Z Course Goals

$2 %5 Course Schedule
2020 4EEEITBAFEL 220,
We will not offer this course in 2020.

EFrE (FE-BETHFEDRHNAEESE Homework

RAEEE M D E#E LA % Grading System

fhFEREIE D E M Other Faculty Requirements

T¥ AT Textbooks

EE 5 Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title HERE B F8 3 1 [Methods of Earth System Science I (Atmosphere—-Ocean and Climate
Dynamics)]

EZEA Subtitle

HEZB Instructor a—2REFE [Chief of the Course] (RFBTERE R FFT)

HLE B Other Instructors | T— A Z 5 2 B[All Staffs of the Course (K FBEERIFE R F55¢)

# HFEA Course Type BRETR AR MF

BB Year 2020 K EIZIES Course Number 045076

EARS Semester HAF B {7 Number of Credits 4

B EMRE Type of Class T &R ER Year of Eligible Student 1~2

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_ESS 6532

K4 EI—FK £ Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

EED) BREERL Rt (HERRE AL B

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 - BEPIRE) B AL E CRRZNAFOFR B | FeiEEFR B)

5 $a3—F £ Middle Category Code, Title b [HH - EH

ING¥AO—K -4 Small Category Code, Title 3 KRR EW Y - & )15

HEEO—F-§§E Language Code, Language 2 HARGER OGEFEDNAV T NARHE, Sl RER TN 578 (HAGE

Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 2 Raf

faculties

## R E 18 Other Information HUEKPE R 7 R OB R R

F—J—F Key Words
TE . WERGRIR, KEMEET — 2T, KRB, BEeT )

2% d B1Z Course Objectives
KEKMBE LS - [RE I FZ T2 L TR BE LD H SO B3RO0 DR 1% F 12205,

This class gives basic techniques for researches in atmosphere—ocean physics and climate dynamics.

¥ 3% H4E Course Goals
KEHGEEYELS: 5 ) FH e T2 ECTHELR A5 R ORI VL, BUEstFE, BHin Tk, Bl TR0 K2 B &
B35,

The students are expected to get basic techniques for researches in atmosphere—ocean physics and climate dynamics.

$2EEHE Course Schedule

CRHE 0T U SRR (2 AL
. HUEREAR #8381 AL

L KRBT — 2 i (1 HAT)
LAY BLNEEE (1 B4

- CRRALB R BLRATEE (1 HAL)
BTV 2TEE (1 HALD

. Computers and Programming language
. Geophysical fluid dynamics

. Analysis of atmosphere—ocean data

. Methods of ozone observation

. Methods of carbon dioxide observation

CDO‘I»&QO[\D)—‘CDCTI»-BQO[\D»—‘

. Numerical modeling of atmosphere and oceans

ﬁﬁ&%’_ﬁ_‘ (?"—"é_' B/EVEDODABESDE Homework
BB ICI RS, PREEICL AR — 2L TH59,  Depends on the theme. Reports required.

ﬁfﬁﬁﬁﬁ@iﬁ&ﬁ;’f Grading System
BEEREOFEIB IOV R — M REIC§ 9%,  Evaluated based on Assignment and written report.

fh FEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks WE7VNliA T 5, Materials are distributed.

EE 5 Reading List

BHAR— LR— Websites
http://wwwoa.ees.hokudai.ac.jp/, http://wwwoa.ees.hokudai.ac.jp/course/guidance/syl/index.html

B D HR—LR— Websites of Laboratory

{l5% Additional Information

’OD{;E IIRKIEE IS - RUE )2 —ADFAEDTD DOLDTHDH, VANIH DS 6 E FREN DAHEN 53 % BT UL
I DALY RIS 11 OBALO—HETHIENTED, MENBEOUIIME, BEFEOFMBLOEEE ONE

ﬁ:ob\‘flifﬁﬁfﬁiﬁélF@fE RMES Fa— AT A ARG B,

This class is for students of “Course in Atmosphere—Ocean and Climate Dynamics”.
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F1 B4 Course Title HER B B 275 % 11 [Methods of Earth System Science I (Atmosphere—Ocean and Climate
Dynamics)]

EZEA Subtitle

HEZB Instructor a—2REFE [Chief of the Course] (RFBTERE R FFT)

HLE B Other Instructors | T— A Z 5 2 B[All Staffs of the Course (K FBEERIFE R F55¢)

# HFEA Course Type BRETR AR MF

BB Year 2020 K EIZIES Course Number 045077

EARS Semester HAF B {7 Number of Credits 4

B EMRE Type of Class T &R ER Year of Eligible Student 1~2

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_ESS 6532

K4 EI—FK £ Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

EED) BREERL Rt (HERRE AL B

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 - BEPIRE) B AL E CRRZNAFOFR B | FeiEEFR B)

5 $a3—F £ Middle Category Code, Title b [HH - EH

ING¥AO—K -4 Small Category Code, Title 3 KRR Y - [ )15

HEEO—F-§§E Language Code, Language 2 HARGER OGEFEDNAV T NARHE, Sl RER TN 578 (HAGE

Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 2 Raf

faculties

## R E 18 Other Information HUEKPE R 7 R OB R R

F—J—F Key Words
HE KRR, R, KE

2% d B1Z Course Objectives

RAMED LT [UE 1P T D L TREEERD B 1 &R I2 T TIEAR T2 LM FR A E 1595,

This class gives an oppotunity to learn advanced techniques and/or knowledge which are necessary for studying atmosphere—-
ocean physics and climate dynamics.

Fl|3%E H4Z Course Goals
& Lm S RO 7D DR I LOVER ) &2 H 12017 5,

The students are expected to get advanced techniques and/or knowledge for their researches in the master course.

$2 %5 Course Schedule
INT N —F I L BT —<BIDOMRS e, BARNEILT —<ICLA0, B3 —HR T, FENLDOTF—<D
EREEAT 5,

Seminar, workshop or group discussion on a specific theme. The students are encouraged to propose the theme.

#HFE (FPE-EE)FORNBLSE Homework
HEREICIVRRD,

Depends on the theme.

Ffﬁ;l:ﬁﬁo)gﬁkji}f Grading System
BB O E LR IIE DV TEHE T 5,

Asslgnment and presentation

fh S ERFEIED & Other Faculty Requirements

T¥ A ZFF Textbooks
AYAEICLD

EE 5 Reading List

SMAR—LAR— Websites
http://wwwoa.ees.hokudai.ac.jp/, http://wwwoa.ees.hokudai.ac.jp/course/guidance/syl/index.html

AEZE D7R—LR— Websites of Laboratory

{l5% Additional Information

ZOEE NI RKIFED T - ] ) P — A2 DT DL O TH D,

FhsmasSEIE, A 1.5 Ref], AT 1 BfrE L, 4 BALISE T HEHE 11 OB D, #E 1 ON 4 BAIZEZ TEELH
Sy T OBALEL TR S,

This class is for students of “Course in Atmospher—Ocean and Climate Dynamics”.
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F1 B4 Course Title HERE L5238 T [Field Work in Earth System Science 1]

SEEMB Subtitle T4—VRNEH

EE# B Instructor a—2REFE [Chief of the Course] (RFBTEREFF FFT)

HLE B Other Instructors | T— A Z 5 2 B[All Staffs of the Course] K FBEERIFE R F55¢)

# HFEA Course Type BREER AR MF

BB Year 2020 K EIBIES Course Number 045078
EAR Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R ER Year of Eligible Student 1~2
& FF} - U52X Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_ESS 6502

KS¥EI1—K 4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
EED) BREERL Rt (HERRE AL 7 )

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 BEPEE) B AL E CRRIZNAFOFR B | FeiEEFRB)
th 4331 —K -4 Middle Category Code, Title 5 1EE . F2Y

IN3¥Ea—K -4 Small Category Code, Title 0 ZOfh (R Er7etm)

=553—F -5 & Language Code, Language 2 AARFER CHFEDOASAV I AR, Sl B R ERITHEH S8 (HAGE
Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 2 Raf

faculties

## R E 18 Other Information HUEKPE R 7 R OB R R

F—J—F Key Words

Sy S

Field observation

2% D BE Course Objectives

AW HERAL S B3 D | R ONELE T ORI - A, F/XENANTOEREIT, AT EDOFEITIES), BIL1%24%
IZEE BEEET D,

To learn field observational methods and laboratory works in biogeochemistry.

To develop practical and observational abilities.

Fl|3%E H4Z Course Goals
MW TEBLIANC B 32 L8 RE I R B F TS

Basic techniques for field observation and sample collection are mastered.

$2 %5 Course Schedule
AR ERA L 2B SR OB, K&K B OB G IERE 255,

To learn observational methods for biogeochemical factors from field samples

EFrE (FPE-BETHFEDRHNAEESE Homework
WA IIE B FE R

Instruction will be made for each student

FAEET D B2 LF % Grading System
BN S~ DB INHEEE (50%) LRI DL7R — (50%) |2 &> TREL 35,
Attitude to participate in field and/or laboratory works (50%) and reports (50%)

fhFEREIE D E M Other Faculty Requirements

TXAREFE Textbooks

EE 5 Reading List

SWAR—LR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title HERE L5238 1 [Field Work in Earth System Science I1]

SEEMB Subtitle TREH

EE# B Instructor a—2REFE [Chief of the Course] (RFBTEREFF FFT)

HLE B Other Instructors | T— A Z 5 2 B[All Staffs of the Course] K FBEERIFE R F55¢)

# HFEA Course Type BREER AR MF

BB Year 2020 K EIBIES Course Number 045079

EAR Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R ER Year of Eligible Student 1~2

& FF} - U52X Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_ESS 6502

KS¥EI1—K 4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

EED) BREERL Rt (HERRE AL 7 )

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 BEPEE) B AL E CRRIZNAFOFR B | FeiEEFRB)
th 4331 —K -4 Middle Category Code, Title 5 1EE . F2Y

IN3¥Ea—K -4 Small Category Code, Title 0 ZOfh (R Er7etm)

=553—F -5 & Language Code, Language 2 AARFER CHFEDOASAV I AR, Sl B R ERITHEH S8 (HAGE
Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 1 #Af

faculties

## R E 18 Other Information HUEKPE R 7 R OB R R

F—J—F Key Words
BB, TRSEE

Field observation, laboratory experiments

2% D BE Course Objectives

WA HUER (L5 36 L O 2 D 43 P 1T 36 1T 2 B A BLI & S N SRR B BLIIRE ) B L OV A2 o i 2852
LEEEET 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.

Fl|3%E H4Z Course Goals
TA— VB K O R O A PR T 5

To understand the bases of field and laboratory experiments

$2 %5 Course Schedule
BREIEUEI ORI T R B L OO 1R 5,

Learn how to collect and analyze environmental samples.

EFrE (FE-BETHFEDORHNAEESE Homework
WA IIE B FE R

Instructions can be provided at each opportunity.

FAEET D B2 LF % Grading System
BN S~ DB INHEEE (50%) LRI DL7R — (50%) |2 &> TREL 35,
Attitude to participate in field and/or laboratory works (50%) and reports (50%)

fhFEREIE D E M Other Faculty Requirements

TXAREFE Textbooks

EE 5 Reading List

SWAR—LR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title HER K F 9238 1 [Field Work in Cryosphere 1]

FREEHE Subtitle

EE# R Instructor 52 77 [Tsutomu WATANABE] (IEIRENFRFSERT)

$H L% B Other Instructors | = — A4 H 2 B[All Staffs of the Course] (KEFEER LA F#FE)

# HEA Course Type BRETR AR MF R

BASEAE R Year 2020 K& &S Course Number 045080

EAME Semester AR E B 518 Number of Credits 2

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

& FF} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESS 6522

K52 —K -2 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

5] BREE AL SABE (HIER B Rl 22 7))

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th93¥H3—K - £ Middle Category Code, Title 5 1. 92

IN¥EO—K & Small Category Code, Title 2 Tk =N RL F

B E83—F-8#8 Language Code, Language 2 HAGER OTEREDONAV AR ST R ER I S 35 (H AGE
Type NIIIGE) B E T HIRE

P ERBIEZE DRI E Availability of other 2 Raf

faculties

18 R EHIH Other Information HiER &R 7 R B s R B

F—")—F Key Words
LK, KT, L, BRAMBLRITIE, 7 — 2 AT

snow and ice, glacier, permafrost, field work, data analysis

2% M B1Z Course Objectives

ORI ZIB T D BRI OV TOBLAIRIAT 2 FE LoD FHKIEME O HBEM AT ZRBRIIZ 5,
— 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.

FIE B 4E Course Goals

EOKEME BT 256 BRI D A B AL E N EIR O Tk E7 X BUE AT FikA 81535,

After the course, participants should be able to carry out field measurements/laboratory experiments/numerical simulations on
phenomena in cryosphere.

122 5HE Course Schedule

oK FBIRER Fa — 2O HE BRIV TS AT L (BUHIE, ok, fITESS) 2 84 07 v —7 125 CE ]
255,
TREDITN—THEDIB1 O FEEIR LT 528,
(1) $ A fatr AFH

(2) GPS (2% rEHs I &

(3) = Wr L)

(4) 1R OB g T

(5) N

6) RIEENICBITDE RO ST

(7) KB DI

Students should take at least one of the following courses:
(1) Numerical analysis using a programming language

(2) High precision survey using GPS

(3) Snow pit observation

(4) River discharge observation

(5) Observation of frozen soil

(6) Laboratory analysis of snow/ice in a cold room

(7) Meteorological observations using a data logger

EEFE (PE-EE)EDANELSDE Homework

- BELR, WMEOLR—NMREESEBIILTTEETHIZE,

- FBENFEA B OGRS TEREL TEE T2/ ZEELN,

— 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.

RAEST D BEHE Lk Grading System

FEE P OB AR (B BN | #eam~DOZNN, B2 55 EEZE) (60%) , IBE LR — A2 I~ THAE 2732,
Score is evaluated based on the attitude in the course (questions, discussion, active enrollment) (60%). performance in written
assignment (40%).
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fh FEREIE D EH Other Faculty Requirements

T¥ A ZFF Textbooks
HENCERERATL, LIS 592,

Materials are distributed in advance and required equipments are prepared by organizing lecturers.

§RE 15 B Reading List

BEBINTART v/ AART K2 A8 EE, 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

SBA—LAR— Websites

AE=E DR—LR— Websites of Laboratory
https://sites.google.com/site/courseincryosphere/home

{%% Additional Information
ARIENL, Tk -EBHBERFa—AOFARITOLOTHD,
BRI RORZ S IEDOFEMIL, I — AW AL VA A=V T YAR, Ih— L=V B @ L Clfg 15,

This course is offered for students of the Course in Cryosphere Science.
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F1 B4 Course Title HIEREOK F

523 11 [Field Work in Cryosphere 11]

FEZEREA Subtitle

E{E# 8 Instructor

52 77 [Tsutomu WATANABE] (IERIREMFRFSERT)

{BL4# B Other Instructors

a— A Y5 4 B[All Staffs of the Course] (RFFEErEE A ¥ FE)

# HEA Course Type BRETR AR MF R

BASEEE Year 2020 K& &S Course Number 045081
EAME Semester 271 B 518 Number of Credits 2

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

& FF} - U5X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_ESS 6522

K52 —K -2 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

PR =

BRELAL BT (i BREE B 550

LARJILa—F L)L Level Code, Level

6 R2Epe (e 1 - S0 MR H GERIIZNAOFR B | FEFEERH)

th93¥H3—K - £ Middle Category Code, Title

5 (ﬁ iQZ

IN¥EO—K & Small Category Code, Title

2 EoK - =N ERT

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

2 AARFER OFEFEDANAV HAZHE B R ER A 555 (HAGE
SEHEFE) R TE T DR

2 EEEZEDTE Availability of other

faculties

2 W]

## R E 1§ Other Information

HhBR PE R R BR R A H

F—")—F Key Words
BPAVBLII, PR B, RS, K3

field observation, snowfall, snow pack, climate, hydrology

2% d B1Z Course Objectives

?*/:/? TR ACEE R B COBRARZ@L T, BEHRRLHEEOWILFRREZIREL | £ ORI Bl BE 41k
595, BT —ZOFATORERLZBL T, AN LA R FEO—BLIZiNEF 5, H ARBEOZEHZ A TOILH)

%n‘iﬁﬁffé_k/”c@%@%jﬁ%& BHID —ETHD,

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.

EUE B4Z Course Goals
M TG LT OY B L PRI E A B2
M HBIG LR S OMIM L PR BUAIEIE RS T 5,
ﬁEEJ: BT DATEY D FEMER 2 TS S 27 5,
BUFEREFLD | HET D,
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

$2EEHE Course Schedule

1. BT W s, F@@E@{E' eI

2. ERE R G OBINFHE

3. AT D B R S

4. BEY TV T L FRI T FEDFEHE

5. BUHFERDOLVFEDET LB T —ar

(AL, RIEEOFFICLY, FEHEALZER T35 A403H5)
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.)

EEFE (PE-EE)EDANELSDE Homework
ﬁ%ﬁﬁk WEDLR—MREEBBIILTTEETIZE,
FEENEZE B O FEEERE CEEL TEE 728088 ELY,
— 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.
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BRSO EEE LT & Grading System

FE P OTOFIZRN (B EIE i~ DS, B2 S EEZE) (60%) . 7L BT —al BRI AR —MA0IZE->T
AR AR 2,

Score is evaluated based on the attitude in the course (questions, discussion, active enrollment) (60%). performance in oral
presentation and written assignment (40%).

=P ERBIE DG4 Other Faculty Requirements

THX AR ZF]E Textbooks
HETOBEERATL, LIS 592,

Materials are distributed in advance and required equipments are prepared by organizing lecturers.

HEE 15 E® Reading List

HEEBINATART Y7/ AART K2 HAEENE, 2010

MBS EREEIEFMEL, KMk, BB &4 E8, 1995
TR SCHLGR, /NP A fh: 4B, 1994

TokotEEL M BTER RS —, BB R SR, 1986

S BAR—LR— Websites
http://wwwearth.ees.hokudai.ac.jp/IAl/moshiri/moshiri2007 .html,
http://wwwearth.ees.hokudai.ac.jp/IAl/fieldcourse.html#moshiri

B D HR—LR— Websites of Laboratory
https://sites.google.com/site/courseincryosphere/

{l5% Additional Information

AR BIXE K - ERERFa — 2D AT DL DO THD,

WBiga— AN OFAL, RKEBRIER B ORI Y IVEABE T 228108 KREFICSINTHIEMNTED, EE
1% 2021 4 1 AICSERET 5T E, abfl7e B RRITERBERIAFENICRA 3 5L 012, LT OEBERRKY: HP (TR 35, 72
B AFE BB KDY % 27 M(ttp: //wwwearth.ees.hokudai.ac. jp/IAl/ ) DIRIRMHEFRL H TH 5,

This course is offered for students in Course in Cryosphere Science.

The field trip will be held in January 2021, and more detailed schedule will be announced later on the web site below.

This course is offered as a part of the Curriculum of Antarctic Science of Hokkaido University
(http://wwwearth.ees.hokudai.ac.jp/IAl/).
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HVEREFER

Division of Biosphere Science



F1 B4 Course Title A BB R i SCE S 1T [Seminar in Biosphere Science 1]

SEZEB Subtitle

FF# 8 Instructor B [Chief of the Division] CRFBEERFE R FFT)

1B Y28 Other Instructors | FIX 2 E[All Staffs of the Division (K FPeEr LR FPt)

L BHFER Course Type BRIER AR FE

BASEEE Year 2020 K& &S Course Number 055005
EAME Semester HF B 518 Number of Credits 4

B EMEE Type of Class ¥ SLRIE) | RERER Year of Eligible Student 1~3
¥ & FF - ISR Eligible Department/Class AEWE R B

F2 73124 3—F Numbering Code ENV_BS 7702

KS¥EI1—K 4 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
EED) BREEFE P CEME R 7B

LRJa—FK:L AL Level Code, Level 7R () FMEH (MBS R 2 S T)
th4>#E0—K & Middle Category Code, Title T HSCEESE

ING¥AO—K -4 Small Category Code, Title 0 LW R Fim S e

EE80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 578 (A AGE
Type T TeiE) HRETDRE

=P EREISEE DRI E Availability of other 2 Raf

faculties

# B EIH Other Information L ER SR B [2MEF B ]

F—J—F Key Words
R LR WIS —

Seminar using research manuscript reading and discussion.

23D BH4E Course Objectives
ML DR A B L TRV B BT DI R R A B R 5D,

To understand the advance of science through the critical reading of research manuscript.

Fl|3%E H4Z Course Goals
BT 2R T OB EEREL T, B SOMIERREOHERE | RS TD,

To develop own research subject, based on the understanding of the advance of science.

122 5HE Course Schedule
B 2R B OEELR, HDOWIIERITOM e iEbi T D,

To select important and/or recent manuscripts related to the research subject, and to read them critically.

EEEE (FPE-EB)EDODNELESDE Homework
BT —DRNIEERLEL B a—7 %,
To review announced manuscript prior to the seminar.

RAEST D BEHE Lk Grading System
JBAERIAER A TN T2,

Evaluate the performance and the attendance of seminar series.

fh FEREIE D E M Other Faculty Requirements

T A -#F & Textbooks

& 52 BE Reading List

SMAR—LR— Websites

AEZE D7R—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title AW B 5 BT 1 [Research in Biosphere Science 11 (for Doctoral Dissertation)]
SEZEB Subtitle

EE# R Instructor B [Chief of the Division] CRFBEERFE R FFT)

1B Y28 Other Instructors | FIX 2 E[All Staffs of the Division (K FPeEr LR FPt)

FBFEA Course Type RERFREEMEE

BASEEE Year 2020 K& &S Course Number 055006
EAME Semester ‘%ﬂi B 518 Number of Credits 8

B EMEE Type of Class ¥ SLRIE) | RERER Year of Eligible Student 1~3
¥ & FF - ISR Eligible Department/Class AEWE R B

F2731)24 3—FK Numbering Code ENV_BS 7802

K4 $EI—FK -4 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
EED) BREEFE P CEME R 7B

LARJILaA—F L)L Level Code, Level 7 ORFRE () MR A R ER B E A T)

th 4331 —K -4 Middle Category Code, Title 8 Hrhl e

N $EO—F -4 Small Category Code, Title 0 A=W BEIFL R IS

BJE3—F-EJE Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 578 (A AGE
Type MUTHEER) BIRE T HIRE

=P EREISEE DRI E Availability of other 2 Raf

faculties

# B EIH Other Information L ER SR B [2MEF B ]

F—"J—F Key Words

W E R TR

Studies on Biosphere Sciences

23D BH4E Course Objectives
FALHSMRRO L WG OEEICESE, MY i A E T2,

An appropriate research subject w111 be set through consultation with students.

Fl|3%E H4Z Course Goals
FRIBIMANE AL S ~OW R EDH D TR E BT D,

To achieve research results with academic originality and social contribution.

{8 % 5HE Course Schedule

EMRZ WSl A OMBEZBRL T, 2072 BAEREE B8, LEIJSUCEREDEEEZITIZEbHD,

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.

#HFE (FPE-EE)FORNBLSE Homework
HOEHICED,

Responsible to each student

RAEEE M D E#E LA % Grading System
B AR A~D A E E T A BB AR A BNZREE T2,

Evaluate the process and the achievement of research subject.

fh S ERFEIED & Other Faculty Requirements

TXALZFE Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title AR R 30 S SE T [Seminar in Biosphere Science 1]

SEZEB Subtitle

FF# 8 Instructor B [Chief of the Division] CRFBEERE R FFE)

1B Y28 Other Instructors | FIX 2 E[All Staffs of the Division (K FPeEr LR FPt)

L BHFER Course Type BRIER AR FE

BASEEE Year 2020 K& &S Course Number 045082

EAME Semester HF B 518 Number of Credits 4

B EMEE Type of Class E¥EmSLRIE) | RERER Year of Eligible Student 1~2

¥ & FF - ISR Eligible Department/Class AEWE R B

F2 73124 3—F Numbering Code ENV_BS 6612

KS¥EI1—K 4 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

EED) BREEFE P CEME R 7B

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 BEPEE) B AL E CRRIZNAFOFR B | FeiEEFRB)
th4>#E0—K & Middle Category Code, Title 6 WFoEHsE

ING¥AO—K -4 Small Category Code, Title 1 W) EL S

EE80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 578 (A AGE
Type T TeiE) HRETDRE

=P EREISEE DRI E Availability of other 2 Raf

faculties

# B EIH Other Information L ER SR B [2MEF B ]

F—J—F Key Words
R LR WIS —

Seminar using research manuscript reading and discussion.

23D BH4E Course Objectives
ML DR A B L TRV B BT DI R R A B R 5D,

To understand the advance of science through the critical reading of research manuscript.

Fl|3%E H4Z Course Goals
BT 2R T OB EEREL T, B SOMIERREOHERE | RS TD,

To develop own research subject, based on the understanding of the advance of science.

122 5HE Course Schedule
B 2R B OEELR, HDOWIIERITOM e iEbi T D,

To select important and/or recent manuscripts related to the research subject, and to read them critically.

EEEE (FPE-EB)EDODNELESDE Homework
BT —DRNIEERLEL B a—7 %,
To review announced manuscript prior to the seminar

RAEST D BEHE Lk Grading System
JBAERIAER A TN T2,

Evaluate the performance and the attendance of seminar series.

fh FEREIE D E M Other Faculty Requirements

T A -#F & Textbooks

& 52 BE Reading List

SMAR—LR— Websites

AEZE D7R—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title LR R B SE T [Research in Biosphere Science I (for Master’s Thesis)]
SEZEB Subtitle

EE# R Instructor B [Chief of the Division] CRFBEERE R FFE)

1B Y28 Other Instructors | FIX 2 E[All Staffs of the Division (K FPeEr LR FPt)

FBFEA Course Type RERFREEMEE

BASEEE Year 2020 K& &S Course Number 045083

EAME Semester ‘%ﬂi B 518 Number of Credits 8

B EMEE Type of Class E¥EmSLRIE) | RERER Year of Eligible Student 1~2

¥ & FF - ISR Eligible Department/Class AEWE R B

F2731)24 3—FK Numbering Code ENV_BS 6622

K5 EI—FK % Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
EED) BREEFE P CEME R 7B

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 BEPEE) B AL E CRRIZNAFOFR B | FeiEEFRB)

th 4331 —K -4 Middle Category Code, Title 6 WFFCiEE

IN3¥Ea—K -4 Small Category Code, Title 2 W BEIRL R RIS

BJE3—F-EJE Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 578 (A AGE
Type MUTHEER) BIRE T HIRE

=P EREISEE DRI E Availability of other 2 Raf

faculties

# B EIH Other Information L ER SR B [2MEF B ]

F—"J—F Key Words

W E R TR

Studies on Biosphere Sciences

23D BH4E Course Objectives
FALHSMRRO L WG OEEICESE, MY i A E T2,

An appropriate research subject w111 be set through consultation with students.

Fl|3%E H4Z Course Goals
FRIBIMANE AL S ~OW R EDH D TR E BT D,

To achieve research results with academic originality and social contribution.

{8 % 5HE Course Schedule

EMRZ WSl A OMBEZBRL T, 2072 BAEREE B8, LEIJSUCEREDEEEZITIZEbHD,

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.

#HFE (FPE-EE)FORNBLSE Homework
HOEHICED,

Responsible to each student.

RAEEEE DO E#E L% Grading System

B IR~ DR E LA S BB AR A HINZEHT T2, 7085, 2 A (THRIR) HDWETA (2F0) I[ZBME & LR U RS~
DENRILEL R — M FE DR GRET D,

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 FEREIE D E M Other Faculty Requirements

T¥ AT Textbooks

& 52 BE Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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FLB 4 Course Title SRR A IR Fundamental Course in Biological Diversity]

FEZEREA Subtitle

E|EHE Instructor $A {= [Hitoshi SUZUKI] RSB M ERER BB F 0 28 5E)

{842 B Other Instructors | KR E Z:[Masahiro OHARAJGR &1846E), /N —5L[Kazuhiro KOGAME](ERZEWFFERT),
/R BB (Itsuro KOIZUMIJ(MIERER BE R 5ERE), #EJR Z2[Hiroshi KAJIHARAJFRZEAF 7
Be), FE FEft[Masayo SOMAJERFEIFZERE), LiHE Bilsao KUDOJOKPERMFIFZERD), 7)1
HEERERRR SR, B LR A D)

# HFEA Course Type BRETR R MF
BRAELEEE Year 2020 K EIBIES Course Number 045084
EAME Semester 2% W (B & — | BAfI# Number of Credits 2
A)
B EMRE Type of Class % &R ER Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class
F2731)24 3—FK Numbering Code ENV_BS 5102
K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science
BB BREFE T CEMER T HR)
LARJILa—K:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEBERIZ2NEOR B) . KERBEILHF
¥FHH
th 5 #a—F -4 Middle Category Code, Title 1 ELRER
INDHEO—K 4 Small Category Code, Title 0 ZDM EMRH D)
BE83—F-8#8 Language Code, Language 2 HAGER OTEREDNAV AR ST R ER T S 35 (B AGE
Type AFFE) B E T DI
P ERBIEZF DRI E Availability of other 1A
faculties
# B EIH Other Information LR PR HR B [ B ARGERR S SRR AR c& 58 A ]

F—")—F Key Words

WS ERME, BABRIZARNE, B bRy, TIEIAY . Bl L. . ML B KA B

Biodiversity, genetic variation, terrestrial plants, soil microorganisms, algae, mammals, birds, fishes, insects, freshwater
organisms, marine animals

2% D BE Course Objectives

BIfE, HER BICAE BT 24T 5 S ESITOD, ITFEO ARITEBNCL R 2 HIERERBE A B LY, 2udlcEid L
TWD. RHEFE T, SEIEREYFECOWT, TOLHEMEOBIREZRF T HEEHIS, ARSI 2B 2
DERIZOVTHRLS.

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.

¥ 3% H4E Course Goals
BAEMBEO SOV TERMT AL EBIT, BRI OV THERET 5.

Students should understand the present status of diversity of various taxa and the importance of genetic diversity.

122 5HE Course Schedule
AHEHIE FASTEIC LA (4 3% H R 0> I FKIRE FIBIR) & ERRIC 115 3 (1 W FIKIE H ARR) 20U B2 5, 22/ 1
PEFBIEDT=DOIT, EHLEN1DEERINT D,

This lecture provides two classes of in Japanese and in English. You can choose one of them as you wish.

[ AAGESE]

SRR, FRZEL T ORI OV T, FRBABRIZARMEIC DWW TR T2,
1 HAZ L AEEEMEOTH B LB EO UL AR —R OFREIT)
e LA

W77 7k

b @iy

MR LA

=

bk A

HEFEEY)

BIRHIZARME

WHEHICED AV R —h RS

Ok W N

© 00 ~N O
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1) Orientation

2) terrestrial plants

3 marine plankton

4) Algae

5) Animals

mammal

bird

fish

insect

6) Land water organism
7) marine life

8) genetic diversity

9) Presentation of selected “Reports” prepared by students

EFEEE (FE-EE)FEORAELS E Homework
FBROREOTE HEEELT, 2-3 FffRE D B 2R NLEEND,
Studies for 2—3 hours are encouraged for preparation and review in each lecture.

RAEST D BEHE Lk Grading System

FRIELT, RO 7 FILL Lo 2 SRR O &kl 95, REA~DOSBMIEE(30%) I LA —MT70%)IZ Lo THE
45, LAIR—=FTIIREDOT =<2 OV TOBMEDE EVE N5,

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 S ERFEIED & Other Faculty Requirements

TX AL FE Textbooks

EE 5 Reading List

SWAR—LR— Websites

B D HR—LR— Websites of Laboratory

{##% Additional Information

RFpeemiz R B [ 2RI PR~ A O L HENE ) LRINE T,

BRI AT O P AEITERER A SRR B CRETLIL,

This class is the same as “Fundamental Lecture in Biological Diversity (in Japanese)” 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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F1 B4 Course Title A e Lt Fundamental Course in Ecology]

FEZEREA Subtitle

EE# R Instructor HEJ1l %84T [Shigeyuki KOSHIKAWA] CR 220557 i BR B 55 B2 22 60

{84 Z B Other Instructors | BF [ [ [Takashi NODAIJ(MUERBREE AL 2 FENE), AHYy [E—ER[Shinichiro AIBAJ(MERBR 5
BFBF ), ¥ M M — [Ryuichi MASUDAJ(HE %= BF 22 %), ¥ 0 fd & [Takeo
HORIGUCHI(BRZMF5e8%), #T 1& —[Shinichi AKIMOTOJ(BS27F2R%), KR He[Masashi
OHARAJ(HIERBR AL 2 2E07), ol B [Masayuki SENZAKI(MIERBREERL2AFSERD), A
1% FER[Takuya KUBOJ(HMIERBREE B 52157

FIBE5I Course Type i A=
BB Year 2020 K EIBIES Course Number 045086
EARS Semester 2% (& % — | BAfL#I Number of Credits 2
A)
B EMRE Type of Class % IR Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_BS 5102
K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
BREERRS RERFbE (W ERFHR)
LARILa—K:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERIZR2NEOR B) . KERBE LB
E3Rl
4343 —F & Middle Category Code, Title 1 Fiam
IN3¥Ea—K -4 Small Category Code, Title 0 Ffth &7t m)
BE83—F-8#8 Language Code, Language 2 AARFER OFEFEDANAV HARHE B R ER A 555 (HAGE
Type NIIIGE) B E T HIRE
fFEEEEFDTE Availability of other 1]
faculties
18 R EHIH Other Information W PE R I B R A

F—J—F Key Words
il FEME, EAEE, BRETEIS, IR

evolution, speciation, bio—diversity, adaptation, extinction

123D BE Course Objectives

BIE, Bk BICA BT AEMEIIET 5 EHEESILCWAD, ITEO A BTEENIE R §- A MERERBEA S L Sz L
TWD, R T, VOB DL ARNE, EMLERIEORI 72D ONAEIROME, BRELHEIS OBIRAIHEE
Exrgie, ARETFOIRBERONTRGE OB M2 5,

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.

FI:Z B4E Course Goals

FAT=B NEE B DT AW D, ED IO AR B I BB ZH L L TWODNEW) | AEREF O ILRET R A B AR 45,
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.

$2EEHE Course Schedule

1) ZFEILATHEME (415]) KE4) - B

) HEALETE b (48] fEW)- B, Bh, WL

3) ML LA (20]) FMEENY, Bl
4) NENEBY DA ~D B L r A5 (2]8])
5) AW ZAFEREATIE (2[8])
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)

EFrE (FE-BETHFEDRHNAEESE Homework
FROREDTE EH LU T, 4.5 B ED H EFENREENS,

Four to five hours homework is desired as preparation/review of each class

Fﬁﬁ%‘ﬂﬂﬁo)gﬁkﬁ’f Grading System
WEEIOFRZEIZBITIEME, QRE~OBMERE, Q) FHRLF—FONFIZL>TRET 5, TNENOFAGO =
%, (D=10%, (2)= 30%, (3)=60%&792,

Attendance and written report

fhFEREIE D EH Other Faculty Requirements
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TXARZEFE Textbooks
BRERIRFICHE R

EE 5 Reading List

SMAR—LR— Websites

AE=E D7R—LR— Websites of Laboratory

{l5% Additional Information

I —2—H#IZEVEM (Monday and Wednesday in Winter Term), A= HE2FEfE s (BRETRL F0) & AR A WA las (B2
B X EBEHNCNAEBFCR2DT, W I — OB OB BEIFATRET T,

Monday and Wednesday in Winter Term. [Fundamental Course in Ecologyl(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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F1 B4 Course Title oy AW IR [Fundamental Course in Molecular Biology]

FEZERAA Subtitle (HAFEMR)

HE% B Instructor )1l IEFE [Masaaki MORIKAWA] (OK =202 i BR B B B 2 00F 52 B2)

B LB Other Instructors | #&H: F~[Manabu FUKUIJEIEARL A ZEAT), 1L f—[Kenichi YAMAZAKI(MERERBERL £
BFIERE), SR FEAS [Yasuhiro KASAHARAJ(EKIE B 224 92 7T), % A& 1 Al [Masanori
OCHIALU IR B AW 327, /NE A #R[Hisaya KOJIMAJURIE B 20920, BRE i+
[Kenji WASHIOJ(HUEREREER} FF9ERT), =i 1 1-[Kyoko MIWAJ(HUERER BERLFEHFSERL),
i B 3T [Yoshifumi YAMAGUCHI( K iR & 22 #F 92 Fr ), ¥ % & % [Tomohiro
WATANABEJUEIEFF F0F R

FBFEA Course Type RERFREEMEE

BB Year 2020 K EIBIES Course Number 045087

EARS Semester 15714 B {7 Number of Credits 2

B EWEE Type of Class fits X E R Year of Eligible Student 1~2

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 5101

K4 EI—F -4 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

5] BREEEN R (CEME R IR

LARJILaA—F:LA)JL Level Code, Level 5 REERE (&4 - BEPRE) BEMAL B GERERRNAEORB) | Kb d@iz
¥FHH

th 4343 —K -4 Middle Category Gode, Title 1 L

ING¥AO—K -4 Small Category Code, Title 0 %@ﬂﬁ( WAL D)

B 550—K§ 5 Language Code, Language THTE3E

Type

P ERBIEZF DRI E Availability of other NG

faculties

# B EIH Other Information AW R R BB H

F—J—F Key Words

SFEWT, B, TR, A ORERIERNT, A OMERIGM, B BEMETEL, BB TE, A4 TV DAL,
W AR AT, A —, B R, BOEERIEE, Biiii

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

2% M B1Z Course Objectives
Y FORBEFRB L O TFEAER B LS E 2B L TG T 5,

To obtain basic knowledge and experimental techniques on molecular biology through lecture and laboratory works.

FI:Z B4E Course Goals

DFEMTEIVE AL OLEL TR X, HOOMEREOHEREIZIE H Tx5,

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
1) ~5) 73 AW BT A 5705k RR, BEOY 6) ~15) HpEsE,
1)~5) Lecture about Molecular biology and 6)" 15) Basic laboratory work.

£FerE (?"—"é_' B/EVEDODABESDE Homework
Bt B EHZ I > CEDOHREEFR R 95,

To be mdlcated in the class.

RAEEEE DO E#E L% Grading System
?)J B VERTEIC BT DR O AL 503, WA TIERSFHBO RS LI,
HEREA~O TR E AR F LD T ML R — MO SERE N Lo TR 5,
Beginners are recommended to attend the class but it is not compulsory.
Evaluation will be performed based on the degree of active attendance to laboratory works and completion of the experimental
reports.

fhFEREIE D EH Other Faculty Requirements

TX AL EHFE Textbooks

Ty~ UL 85 11 R Lisa A. Urry [1E2#] ; AN B LE2ER]: SRR, 2018
Campbell Biology, 11th Edition,”Lisa A. Urry et al.:Pearson, 2016

o> Rk 3 B RAR LT 775,

Other materials maybe used when necessary.

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory https://noah.ees.hokudai.ac.jp/emb/HP/
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{l5% Additional Information
Tl EE L4 A 8 AOE I HIATOHAX L ACLTHET 5L
Students should attend the first class for guidance on 8th April.
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F1EH4 Course Title 55 - A iR Fundamental Course in Molecular Biology]

FEZERAA Subtitle (FHZER)

HE% B Instructor )1l IEFE [Masaaki MORIKAWA] (OK =202 i BR B B B 2 00F 52 B2)

$H2Z B Other Instructors | @ #[Manabu FUKUIUERIRELFHFZERT), [k fE—[Kenichi YAMAZAKI(H#IEREREEFR} 5
BFIERE), SR FEAS [Yasuhiro KASAHARAJ(EKIE B 224 92 7T), % A& 1 Al [Masanori
OCHIALU IR B AW 327, /NE A #R[Hisaya KOJIMAJURIE B 20920, BRE i+
[Kenji WASHIOJ(MUERERBER} M 7ER%), —# I 1-[Kyoko MIWAJ(HIERER TR A IER),
i B 3T [Yoshifumi YAMAGUCHI( K iR & 22 #F 92 Fr ), ¥ % & % [Tomohiro
WATANABEJUEIEFF F0F R

# HFEA Course Type BREER AR MF

BB Year 2020 K EIBIES Course Number 045088

EARS Semester 15714 B {7 Number of Credits 2

B EMEE Type of Class fits X E R Year of Eligible Student ~

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 5100

K4 EI—F -4 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

5] BREEEN R (CEME R IR

LARJILaA—F:LA)JL Level Code, Level 5 REERE (&4 - BEPRE) BEMAL B GERERRNAEORB) | Kb d@iz
¥FHH

th 3% —FK -4 Middle Category Code, Title 1 ELRER

ING¥AO—K -4 Small Category Code, Title 0 Z D GRA 72 H D)

=553—F -5 & Language Code, Language 0 HAGECTITORE

Type

P ERBIEZF DRI E Availability of other NG

faculties

# B EIH Other Information AW R R BB H

F—J—F Key Words

DT, 85, BN, AR OREERGERRNT, A OMERIEYE, BT BMETELSE, BB TEE, ST VLK,
W AR AT, A —, B R, BOEERIEE, Biiii

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

2% M B1Z Course Objectives
Y FORBEFRB L O TFEAER B LS E 2B L TG T 5,

To obtain basic knowledge and experimental techniques on molecular biology through lecture and laboratory works.

FI:Z B4E Course Goals

DFEMTEIVE AL OLEL TR X, HOOMEREOHEREIZIE H Tx5,

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
1) ~5) 73 AW BT A 5705k RR, BEOY 6) ~15) HpEsE,
1)~5) Lecture about Molecular biology and 6)" 15) Basic laboratory work.

EFrE (FE-BETHFEDRHNAEESE Homework
Bt B EHZ I > CEDOHREEFR R 95,

To be indicated in the class.

RAEEEE DO E#E L% Grading System

HIE IR ISP T MR~ D L ZHEE T 208, WA CIIAR<GHEDOR G LIT LR,

FEEBE A~ OB AR IE R A E LD T L AR — DO FERREIZ L > TR T2,

Beginners are recommended to attend the class but it is not compulsory.

Evaluation will be performed based on the degree of active attendance to laboratory works and completion of the experimental
reports.

fhFEREIE D EH Other Faculty Requirements

TX AL EHFE Textbooks

XL B 11 I Lisa A. Urry NE3E] ; N E 2= UEdR]: AL AR, 2018
Campbell Biology, 11th Edition,”Lisa A. Urry et al.:Pearson, 2016

o> Rk 3 B RAR LT 775,

Other materials maybe used when necessary.

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory https://noah.ees.hokudai.ac.jp/emb/HP/
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{l5% Additional Information
Tl EE L4 A 8 AOE I HIATOHAX L ACLTHET 5L
Students should attend the first class for guidance on 8th April.
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F1 B4 Course Title HEEAE M BR B 4 Feif R [ Fundamental Course in Marine Biological Processes]

FEZEREA Subtitle

FF# 8 Instructor Ti% B [Isao KUDOJ (KB /KERM TR

B L2 B Other Instructors | 1E/K FH[Munetaka SHIMIZUIUKZERF A 5ER7), B4t %[ Takeshi YOSHIMURAIUKEEE)

FFAEED), 1 A& [Kazuhiro URAJOKBERFFIFZEEE)

# HFEA Course Type BRETR AR MF
BASELEEE Year 2020 ErfE1EIF S Course Number 045089
HR Semester 1% (F#— | BEAI Number of Credits 2
L)
BEWEE Type of Class s 3t &R Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

273124 3—FK Numbering Code

ENV_BS 5102

K52 —K -2 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

e

BRELA A (CEWE R )

LARI)ILa—FK L AR)JL Level Code, Level

5 REEBE (&1 S SEPIR A (A2 AEOR B) | REFEBEHER
F#FH

th 43—k -4 Middle Category Code, Title

1 FLAEaR

IN3¥EO—K & Small Category Code, Title

0 ZOfth (e B Hi7etm)

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

2 AARGEM OREED AV ANAREE, SR E RER A 558 (A AGE
RITTEGE) R TE T DIRHE

I BIEED R E Availability of other

faculties

1A

18 R E 1§ Other Information

LB R R BR A B

F—")—F Key Words
WS, VR AR

Oceanography. Marine Biological Science

2% d B1Z Course Objectives
WA RE RO IE SRS RE 2 IR 5

HEED L EPEVEDRAREA = A D BT 2
HEEOHEIELTER B LU DA = A L E BT 2

HEEDOB LI DR 2O, £OAN =X LB 5

KB O RERFIEZ RS2

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

To understand the functional characters of fish and aquatic animals

Fl|3%E H4Z Course Goals
WHEAETER DRI B &2 DR AR TED
WEPED A A FERE & DR E LA T D

EIROMFHFE LA R B L OZ DR ZRHE TES

WEEDWR LY BENEDAN =X L EHHTES

KB B D BRI ~D T B3l fE A =X 2 kS
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 exp

1
1
To be able to expl
1

ain the structure and circulation of the world ocean and the formation mechanism
ain the waves and tides in the ocean and their mechanisms

To be able to explain how fish and aquatic animals adapt to environments

$2EEHE Course Schedule
WEPEAERE R
HHEED LW B EREE
HEEEAE R 22 AP
HELE A=) 0D ) S BRI
W Ok E OB AERER
WEPED WA FENE
Rl EE e
HEEED FETE A PE
A REME D22 [ 45 A5
HELED W& TR
WEOREIE R L UEER
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VKO

BLEDSREL K A I
RO R FETELR

VROV IEIEBR

YBE Dz &

« JEGRE D ME

< TETEE « PRI - HEE

WV DR

- J DL

TR & B D RelE & BB AR
AEREIEI - A R R
KB BRBE A~ D

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
*Properties of wind wave

-Stationary wave, internal wave and Tsunami
+Characteristics of tides

+Origin of the tides

Biological characters and environmental physiology of fish and aquatic animals
Ecological and biological stoichiometry
Adaptation to aquatic environments

ERFE (FPE-HBEFONBELSE Homework
HOPCOEREZRHATETUIL

Students are required to read the textbook in advance.

RAEST D BEHE Lk Grading System

RO EIZB T LEME, QRE~OSNEE, Q) FHIRLF—FDONFIZL > TRHMI 25, ENENOFANO b=
%, (D=10%, (2)=30%, (3)=60%%7 5,

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.

fh S ERFEIED & Other Faculty Requirements

THX AR ZF]E Textbooks
HEEESE /R— /L R HER 2 HIRES, 2010
Invitation to Oceanography,”Paul R. Pinet: Jones and Bartlett Publishing, 2006

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title 74— W BRI GR [Fundamental Course in Field Sciences]

FEZEREA Subtitle

E|EHE Instructor P> & #i%% [Norishige YOTSUKURA] (AbJ7 AEMBE 7 4 — L KRV 22— ()

$H L% B Other Instructors | Rk [ Takashi SAITOHI(Z 4 —/R&o2—), 1 A f{Fuyuki SATOHI(Z r—/L K&
Z—), & WM & [Toshiva YOSHIDAI(Z 4 — VRt #%—) = F #F1+ [Kazushi
MIYASHITAI(Z 4 — VKB —), f@lE MR [Karibu FUKUZAWAI(Z 4 —/VRE 5 —),
2B #E—Rf[Yoichiro HOSHINOI(Z 4 —/VRtr#—), W £Jr[Shunsuke UTSUMII(Z ¢
— LRt Z—), EBH T3 F[Chikako NAGASATONZ 4 — /LRt Z—), # BT
[Takayuki AZUMANZ 4t —/VRE%—), [LA #Jun YAMAMOTOIZ 4 —/L R 5Z—),
M H&Z[Toshiyuki HIRATAI(Z 4—/ARtEr%—), =4 AA5L[Tomohiro MITANII(Z f—/LF
Yo #—), M = [Toshihiko YAMADA” 4 — VK& % —), {# % [ [Takashi
DENBOHI(7 4—/ K& % —)

# BRI Course Type BREER AR MF

BASEAE R Year 2020 K& &S Course Number 045090

EAME Semester 271 B 518 Number of Credits 2

B EREE Type of Class s TR E R Year of Eligible Student 1~2

&R EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_BS 5102

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

5] BREERN R (CEME R IR

LRI aI—F:LARJL Level Code, Level 5 KFRE (& 1 - BEPTER) AL B GEREZRNA O B) | KFpEItiEez
ElE

5 ¥$E2—F £ Middle Category Code, Title 1 ELhEm

IN3¥Ea—K -4 Small Category Code, Title 0 ZFfh G 72t m)

BE83—F-8#8 Language Code, Language 2 HAGER OTEREDNAV AR ST R ER I S 35 (B AGE

Type NIIIGE) B ET IR E

=P EREISEE DRI E Availability of other 1]

faculties

18 R EHIH Other Information EPE R I B R A

F—J—F Key Words

W EIRBIRK, AR RER IR A, FRReHIAE L RE | FEM S RRIE, AR BRI RE . AL AR B

Bio—resources development, Ecosystem conservation, Sustainable bio—production, Biodiversity, Ecosystem function,
Population and community ecology

2% d B1Z Course Objectives

TR SR - BEHE 2 LT -7 - MR IC B D IR R TEER 74—V RICHIT D, A RERIR A AR SRR - Rl 42
AEFE-WETEBRICET 27 4 — AV RRFRICOWTHFETRD D, Flz, Hix R0 B TITHOILTWE 71— LR B 2O & D
FRIZDONTHFS,

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.

FIE B 4E Course Goals

20 AL OB FHAT ORI TeHE N T2 ARG O B S ERA 2 ERBIR A PR L . NN ATE 354 E o
AR FEIREN EHERR IR 2LV K T2 M E R T 2720 DF LWVERITH D7 — AV REHEE O, AMEAROI
RO D NEERBEILAE R ANE T HZ L& TD,

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% E5HE Course Schedule

D) 74— NVRREADBF—r—ARS T 4“3 77 —
2) BREUFED TR

3) PRA D HANL : W LI AR A1

4) fRAELTNLTDEARMEIRAOFH — ALHEE ORI
5) BARD A HERMFEL Y — 1 A- A B ELO BB

6) eI M LI B DA 2T 7 a

7) S PO PR S —TE A B s E IR OF A

8) HAR-F - A

9) e fe AR A TR D 18 A e S A F AT

10) 74— VR BHEMNS T RGO 72 (B A P

LD NAT YT HDS DA —
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12) AE A s

13) ZitfaEEoOMa M=o =r—rar

14) YELEAEMDOT=2Y T

15) BHEFHOHF

1) Invitation to field sciences - case study “kelp” —

2) Connection of the forest and the sea

3) A unit for wildlife conservation: case studies on mammalian populations

4) Forest resource utilization in harmony with conservation— natural forests in Hokkaido
5) Ecosystem function and services of forests — effects of anthropogenic disturbance
6) Interactions between the ecological theatre and the evolutionary play

7) Conservation of plant biodiversity: utilization of plant genetic resources

8) Prospects of sustainable livestock production

9) Genetic analysis of population on endangered plant species

10) Field bioscience and sustainable bioproductivity

11) Stories of haskap

12) Monitoring methods for limnology

13) Cell-to—cell communication in multicellular algae

14) Visualization of marine bioresources

15) A world of Cephalopod

#mPE (PE-EEENDAABLSE Homework
HBEZOBE TS BI O TR — b _R—R 8 2 N T T ET5LE0(10, K TRICRAE RIS 2 W TEEL,
Bl HAZORERICTe T 1 R E R T2 ENEELL,

Preferable to prepare and review each lecture for about 1 hour using the text and homepage.

RAEEE M D E#E LA % Grading System

BEA~DOBINIEEE (20%) | LEEFHE TSRO DL AR — FMREOWNE (80%) (2L~ T3 2, FAILL T, HERED 7 &
L LD H RS & AR O SR ET 2, 7ok, FRIOVAR—MEE TR EDOT — IOV TOBMBOEEV L L . ZDFF
MEEAEILZNZ N0 HBER Y FE D DI T2,

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.

fh S ERFEIED & Other Faculty Requirements

THX AR ZF]E Textbooks
T A — VR B EA~ORFE /ALHEE K F AT EWIE T — VR 2 —H = IR HAR, 2006
EE 5 Reading List

S BAR—LR—T Websites
b5 EME 7 4 — VKB Z— :http://www.hokudai.ac.jp/fsc/

B D HR—LR— Websites of Laboratory

{i5#& Additional Information
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F1B 4 Course Title b 5 = B % @ B W) % £k 1E AL 1% §& [Fundamental Course in Biodiversity of Northern

Ecosystems]

5 &TEB Subtitle

HE% B Instructor Tk {5 [Gaku KUDO] CREEBEHIERBRBE R A 0F FEB%)

/MR B [Makoto KOBAYASHII(Z 4—/V K&V —), /MR #BR[Itsuro KOIZUMIJ(HERER BE
Bl Zebs), S FE#R [Yasuhiro KASAHARAIERIEBF20F220T), BB A B [Akihiro
SUMIDAJUEIRRHEHFFEAT), KEE 2 E[Satoshi OHDACHIUKIERL 2AFFEAT), B H st
[Takashi NODAJ(HUEREREERMZMF7ER%), S M {5[0Osamu KISHIDANZ r— /v REL%2—), &£
B PE—EB[Yoichiro HOSHINOJ(Z r—/L K&y % —), %1 W [Hideaki SHIBATAI(Z ¢—
NREBHZ—), Nl I [Shunsuke UTSUMIN(Z 4 — LV REZ—), HHE  #ER[Tatsuro
NAKAJI(Z 4=V REo2—), @A KB Kentaro TAKAGI(Z 4—/VR®%—), Bl 4
[Tsutomu HIURAN(Z +—/V Rz 2 —), 3Kk [ Takashi SAITOHI(Z 4 —/L K& 5 —)

{4 B Other Instructors

# BRI Course Type BREER AR MF
BAEEE Year 2020 ErEZI&E-S Course Number 045091
HAR Semester 2% (k&% — | BALL#I Number of Credits 2
L)
B EMEE Type of Class e YWRER Year of Eligible Student ~

& FF} - U52X Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 5101

K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

(B 5] BRTLR AR (CEY R AR

LARJIL3a—K-L AL Level Code, Level 5 KBE (&1 ST PR CGERERIZNAOR B | REEFeb @R

Edads

th93¥H3—K - £ Middle Category Code, Title

1 AHlqs

IN3¥Ea—K -4 Small Category Code, Title

0 =DM R B HI72H D)

EE0—K+EEE Language Code, Language

1 SERETITHORHE

Type

2 EEEZEDTE Availability of other
faculties

1)

## B EH Other Information YR B E

F—J—F Key Words

AEfeE, db Iy AERER, Al fEY ., B, Bl SO PR R AR s Y VR T OREE I IR S EAER . Aok
i, B AEAFY) RARZEE)

ecology, northern ecosystem, Hokkaido, plants, animals, insects, fishes, microbes, forest, mountain, tundra, seacoast, river,
wetland, interaction, invasive species, field crop, climate change

23D BH4E Course Objectives

LB LN S E OB - KEY) - AEMIZBE L 7o 2R Y A E A 2 8T, bRk AL e R R DN T OB i %
w5

By learning about various ecological topics related to animals, plants and microbes in Hokkaido and northern regions, students
can understand the whole picture of northern terrestrial ecosystems

FIE B 4E Course Goals

A E AL T B AR RE R DR E O B A i T 528

FEMEERER TRIS TWAHAER TR AR ICAEL-EMEE R T& oL
Understanding of whole structure of terrestrial ecosystems in Hokkaido and northern regions
Understanding of ongoing ecological and environmental problems in cold climate ecosystems

2 EEHE Course Schedule

EILARERERELST) (T

AT ERERICBITD D EREL R A (JElk)

LB TSR BARRE Y L RSO L 135 (/E)
S REIEOAERE, #LT L TRE NR)

LM AERER O AR EEE (5E)

B L L AR O ZE RE 2R (R )
JEFARIZIT DAY R RID L RERIREBE (R88)

SR I D A BB (5 1)

BI-RBONDOMEANER  ShAEm ASEE -7~ £ RESERR (M)
B AN AR E IR O SRR B (R EF)
TIEARRICKITAE SR (S5W)

B —FE AR FLAVE A (WNYE)

IO T 2 /a0 —LBREEAN ZA~OIEE (FH)
WD R FEBR LS B) (7 A)
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B LB O BAR IS AR (TR

Structure of alpine ecosystems and climate change impacts (G. Kudo)

Avian ecology and conservation in northern ecosystems (M. Senzaki)

Plant and soil in arctic tundra under changing environment (M. Kobayashi)

Ecology, evolution and conservation of salmonids, representative fish in the northern hemisphere (I, Koizumi)
Ecology of tropical alpine-montane forests (S. Aiba)

Ecological functions of shrews in boreal forest (S. Odachi)

Rocky intertidal ecology (T. Noda)

Predator—prey interactions: experimental ecology using larval amphibians (O. Kishida)
Improvement of wild plant genetic resources (Y. Hoshino)

Nutrient cycling in soil ecosystems (H. Shibata)

Animal-plant interactions (S. Utsumi)

Phenology of northern forests, and their responses to environmental stress (T. Nakaji)
Carbon cycle of northern forests under climate change (K. Takagi)

Genetic diversity of wildlife: its implication in conservation (T. Saitoh)

#FrE (FE-BETHFEDRHNAEESE Homework
Al T, BB ICBELZER A T2

A handout of the summary of each lecture will be distributed

RAEEE M D E#E LA % Grading System
R DR E~DSIMIERE L % HOLR—NZXOFHT5

Students will be assessed by attitude of attendance and a report after every lecture

fh S ERFEIED & Other Faculty Requirements

TX AL FE Textbooks

EE 5 Reading List

SWAR—LR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
AR BB FHELT TR BARNFEDOZHLEAT S

Not only foreign students but also Japanese students are welcome

KFpe @R B TG £ RO A SRR | ERNAE T,

BRI RO P AR R FEE R M B B TRE T DL,

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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FLE 4 Course Title

A=A g SR [Fundamental Course in Biomass Production]

FEZEREA Subtitle

E{E# 8 Instructor

(13 PHER [Etsuro YAMAHA] (bt 5 A 74— L R R 2 — (BfR))

{8L4# 8 Other Instructors

B® PE—HER[Yoichiro HOSHINOI(Z f—/L Rt % —), {il4  1E A[Masahito KAWAII(Z 1 —
LR Z—), & {£4M[Toshiva YOSHIDA](Z 4—/L K& & —)

# HFEA Course Type BRETR AR MF

BB Year 2020 ErfE1E|FES Course Number 045092
EARS Semester 15214 B {7 Number of Credits 2
MR Type of Class s FHHAER Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

F2731)24 3—FK Numbering Code

ENV_BS 5100

KS¥EI1—K 4 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

e

BB (CEWE R )

LARJILaA—F:LA)JL Level Code, Level

5 KBE (&1 ST PR CGERERZRNAOFR B | REEFeb@iR

Edads

th93¥H3—K - £ Middle Category Code, Title

1 AHlam

IN3¥EO—K & Small Category Code, Title

0 ZOfth (e A Hi7etm)

E 80—k E&E Language Code, Language

0 BAGETITORE

Type

P ERBIEZF DRI E Availability of other 1A

faculties

## B EH Other Information YR B E

F—")—F Key Words

W AERE REWARRES  BRERE, MR BHE. B, ARRER . FREHVAERE  NAA Ty a Y — T L RE
animal products, aquaculture, biotechnology, crop production, ecosystem, field management,

fish—-seed, forestry, livestock, stockbreeding, sustainable production

2% d B1Z Course Objectives

BIEORRRAFEIC R DD EM A EDOHALHZRNE T 2 LI, ZOIERMELR DY FHIEBER A ES T 52 AL T2,
In this lecture, students study recent biomass and food production by plant agriculture, forestry, stockbreeding and
aquaculture, and their fundamental biological and ecological system.

Fl|3%E H4Z Course Goals
HEREND T 4 — VR W AW EFE DB FIZOWCERiET 2,

Students will realize balanced biomass production between human activity and nature conservation on the earth.

2 EEHE Course Schedule
BB ARE (EFH)

. ARBIAEE - A RSE MDA AR (5 )
B REIROSHENE (RE)
 FEMBEEROKR  (RE)
CRFEAE (A

. KEMOAGE Bl ()
CEEZHLFHE A
BB (A

. B (WA

10. F-WEINT. (IH)

11. FHHEFE L O (L)

12. AEFERIEEOTERE  (13R)
13. AR (L))

14, BAOFLUNEFEEAHM (1113)

CO 1 O U1 &~ W DN —

©

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.
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Prof. Yamaha

9. Fish—seed & control of reproduction.
10. Fish feed.

11. Biotechnology for fish breeding.

EFrE (FE-BETHFEDORHNAELESE Homework
BT B2 Not required.

BRSO EEE LT % Grading System

(D) 74— NAREHOSIMERE, (2)i%F~DOSMEE, (3)JBEEZRDLR—FDOANFIZL>THIMET5
ENZNDOFM O RIL, (1) 25%, (2)25%, (3)50%& 7D,

Academic grade is evaluated by attendance attitude during field training (25%) and lectures (25%), and papers (50%) after
training.

fh FEREIE D E M Other Faculty Requirements

TX AT} & Textbooks
TA—IVRBHEA~OIFRE /ALK FSC 8 : =3 AR, 2006
SEEEERDTICMIABELET,

Background information will be provided in the lecture.

%52 BE Reading List

SMAR—LR— Websites

AE=E DR—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.ip/ " exfor/fr/

{##% Additional Information

AR B OB B RFIIA— VETHAELET O T, BIERNITERL TEEN,

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 Sapporo—Yoichi area on August to September, in 2020.
When the details have been finalized, we will contact you.
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F1B 4 Course Title SRRV S 4555 1 [Advanced Course in Biodiversity Science 1]

FEZEREA Subtitle

EE# R Instructor FHY E—H [Shinichiro AIBA] (RZ: e HWERBR BE R 0 7E6%)

LB Other Instructors | 1 [l # [Masahiro NAKAOKAN(Z7 4 — LV Rk % —), BB T F + [Chikako
NAGASATON(Z 4 —/V Rt 5 —), Atk #igR[Takuya KUBOJ(HIERBR B AL E0F 7T 6

# HFEA Course Type BRETR AR MF
BB Year 2020 K EIZIES Course Number 045093
EARS Semester 1% #) (2% — | BAGI¥ Number of Credits 2
L)
B EMRE Type of Class % IR Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_BS 6312
K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
BB BREFE T EMER T HR)
LAR)ILa—FK:LAR)JL Level Code, Level 6 KEBE (& 1 - PR B R E CERERZANRFOFR A | FEiEEFRE)
th 530 —F -4 Middle Category Code, Title 3 Krim
INDHEO—K 4 Small Category Code, Title 1 RS
=553—F -5 && Language Code, Language 2 HARGER CHFEDOASAV I AR, Sl B R ERITHEH SR (HAGE
Type AFHFE) B E T DR
= EREIEZF DT E Availability of other 1 7Af
faculties
# B EIH Other Information AW E R B H

F—")—F Key Words
PR RS TR RS ARME - HiRHET V7 — R LRIEE T L

community ecology, life history diversity, statistical modeling, generalized linear model (GLM)

2% d B1Z Course Objectives
AR TIE, RO RRSIERE, EIE  SAREL, AR OT — XTI B2 RFE TV T OW TR T D,

Overview the mechanisms of plant community organization and statistical modeling for data analysis in plant ecology.

FI|5%E H4Z Course Goals

B ORI, RRSTHERE, ZEIG S ARME, FERHET UV Z I oW TSRS 2,

Achieve comprehensive understanding on biological community structure, organization, life-history diversity and statistical
modeling.

$2EEHE Course Schedule

G

FENBIORR OB L, BEPERE]

. BESR D IRF 22 I 1 &5t 4 P ] D SL A7 R AT

. R ORE LB RO A 15

 AROEF: SFHE T A LI

R DiiE

AR T L R T [l

CET VG E

B EEBIEET L VAT o S [A

9. —ALIREMILET L

10. BEEASAXET IV

HUHBOMEITIVFHE DIEFIIRAIET22L03%5

IKE A Z X RELTCRT/IIOWNTL, RV bE 2 AW E iR (i - R H8)
Outline:

1. Within—species and among—species competition of plants, and the principle of competitive exclusion.
. Spatio—temporal structure of communities, and coexistence mechanisms of plant species.
. Research methods of the structure and the dynamics of plant communities

. General introduction: statistical model

. R practice

. Generalized linear model: Poisson regression

. Model selection and statistical test

. Generalized linear model: Logistic regression

. Generalized linear mixed model

10. Hierarchical Bayesian model

Order of lecture may change according to the availability of the instructors.

In parallel, lectures dealing with aquatic plant communities are held (Nakaoka, Nagasato).

CO 1 O U1 &~ W DN —

O 00 3 O U1 v W DN
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EEFE (PE-EE)EDANELSDE Homework

THEARFBIOAERROER. a2 el fERITHAEL TR,

K, BEE EHET VT ORI oW CEAE TS,

Preparation: Comprehensive understanding on ecology and ecosystem.

Review: Fundamental understanding on plants, plant communities and statistical modeling.

BBl BEHE L% Grading System
HEFA~OHFIRDL:20%, HIZRL AR —R:30% (FH35) | RO LT LICH 93RS T BRE DN :50% (AR a1 T
M5,

KA R RE LT EFRIZOWTL, HFIRIEL R — TR 45,
Attendance to lecture: 20%, evaluation of submitted term—end paper: 30% (AIBA), evaluation of class assignment: 50% (KUBO).

For parallel lectures on aquatic/marine organisms, evaluations are made based on attendance and reporting.

=P ERBIE DG4 Other Faculty Requirements

T A -#F & Textbooks

SEE 15 B Reading List

Wi AERe /H LR MR A sEs, 2004

Plant Ecology,”M. J. Crawley, ed.,:Blackwell Science, 1997

T —HRIT DT OFRFHET V7 AR/ IARFER =i EIE, 2012

BHAR— LR— Websites
http://hosho.ees.hokudai.ac.jp/introduction/, http://goo.gl/76c4i

B D HR—L_R— Websites of Laboratory

{i5#% Additional Information
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F1B 4 Course Title SRV 54555 T [Advanced Course in Biodiversity Science II]

2 EREH Subtitle WM D HETE A b E B —FE W #3 B VE F [Life-history evolution of plants and animal-plant
interactions]

EFH A Instructor T {5 [Gaku KUDOJ CRAEBEHIERERBE R A FSERT)

$HL# B Other Instructors | ¥ £/ [Shunsuke UTSUMI(Z 41— /LR &L —)

L HFER Course Type RELE PR MR E

BASEAE R Year 2020 K& &S Course Number 045094

EAME Semester 2% W (B & — | BAfI#I Number of Credits 2
L)

B EMEE Type of Class fiEs X E R Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

F>731)>4'3—FK Numbering Code ENV_BS 6312

K52 —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

5] BREEEN P (CEME R IR

LARJa—F:LARJL Level Code, Level 6 KEERBE (&1 - BEPRE) B AL E CRRZNAFOR B | FeiEEFRB)

4340 —F £ Middle Category Code, Title 3 Fidm

INDHEO—K 4 Small Category Code, Title 1 RS

B E83—F-8#8 Language Code, Language 2 HAGER OTEREDNAV AR ST R ER I S 35 (B AGE

Type NIIIGE) B E T HIRE

=P EREISEE DRI E Availability of other 1]

faculties

18 R E1H Other Information W PE R I B R A

F—")—F Key Words

LS RRVE, BREAE RS M AR RS, G, ARTE S AWM AR S RBIETR . E R, A ET R AR
biodiversity, reproductive ecology, evolutionary ecology, adaptation, life-history, biological interaction, defensive system,
pollination system, plant ecology, entomological ecology, community ecology, ecosystem function

2% d B1Z Course Objectives
Fedak 2E BE SR D L AR /R BR BRI A O A RERE & AW EFR ALAE RN DWW CEE iR -5

Understanding of ecological adaptation and biological interaction under various environments in terrestrial ecosystems

FI:Z B4E Course Goals

AEW OO T BRI L AR RE SR O S ARMERSREIC DWW T BN DRSO R 7 R DN TS,
TR A B ) CER CEDTo O DHRAEEE TS

Learning of life—history strategy and function of biodiversity from basic to the most advanced topics.
Improvement of reading ability of original articles of international journals.

{8 % 5HE Course Schedule

1) BRI & PEIRIR (LR

2) BIHL AT DO SRR (L)

3) M R A KD AE AR BAE A (CLER)

4) FET-H0f &8 A KD A RE S (LK)

5) R D R SR AT R (T )

6) B B BAR R A KD AR EAE A (L#R)

7) AW IR B 0 ZkRVE (FE)

8) AEMFHE DX AFI7 A (NHE)

9) ROZTLEZZITHHHEL (FHE)

10) (L LARBDAH FLERY | A — 3 —E 2 — (i)
11) B ITRAF U T Riiate b ()

12) AL LA REDOFH EERY 1T 7R/ AR ()

1) Natural selection and sexual selection (Kudo)

2) Diversity of mating system

3) Plant—pollinator interactions

4) Ecology of seed dispersal and germination

5) Strategy of carbon fixation in plants

6) Plant—herbivore interactions

7) Diversity in biological interactions (Utsumi)

8) Community dynamics (Utsumi)

9) Red queen and contemporary evolution (Utsumi)
10) Reciprocal linkages between ecology and evolution I: overview (Utsumi)
11) Diffuse evolution in a community context (Utsumi)
12) Reciprocal linkages between ecology and evolution II: advanced (Utsumi)
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EEFE (PE-EE)EDANELSDE Homework

OB B OB D NI R B35, BRONERL ZIORESN OB Mk Y & B 5 ik
V., BEDOFREBRDHIND,

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.

BBl BEHE L% Grading System
BREADBINEELL R—NI Lo T T 5, LAR—FCIIHREDT —<IT OV T OISR 234 T 5,

Evaluation is based on the participation in class and writing a report.

fh FEREIE D E M Other Faculty Requirements

T¥ AT F Textbooks

E X5 & Reading List

S BAR—LR—T Websites
https://noah.ees.hokudai.ac.jp/biodiversity/index.html

AE=E DR—LR— Websites of Laboratory

T A28 http://hosho.ees.hokudai.ac.jp/” gaku/index—j.html
INHEAFFE R https://sites.google.com/site/evocomecol/

G. Kudo Lab: http://hosho.ees.hokudai.ac.jp/" gaku/index—j.html
S. Utsumi Lab: https://sites.google.com/site/evocomecol/

{i§% Additional Information
4216 RERROHYE TAENSREFR, NESIRFIRAH Y -5

Among 16 lectures, Kudo gives 8 lectures and Utsumi give 8 lectures.
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F1 B4 Course Title AR F iR 1 [Advanced Course in Ecological Genetics I]
SEZEB Subtitle
EEHE Instructor #1 BEAT [Shigeyuki KOSHIKAWA] (KB ERER BT R AT 5EF0)
1B L2 E Other Instructors | K/ HE[Masashi OHARAJ(HUBRER BE R} FHF FE08)
# HEA Course Type BRETR AR MF R
BASEAE R Year 2020 K& &S Course Number 045095
EAME Semester 2% W (B & — | BAfI#I Number of Credits 2

A)
B EMRE Type of Class % &R ER Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class
F2731)24 3—FK Numbering Code ENV_BS 6322
K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science
EED) BREEFE 7P CEME R 7R
LARJa—F:LARJL Level Code, Level 6 KFPE (& L - B A H CRENZRNAOR H MRS B)
4343 —F & Middle Category Code, Title 3 Fidm
IN3¥Ea—K -4 Small Category Code, Title 2 R RT
=553—F -5 && Language Code, Language 2 HARGER QSEGEONAV L TNAZHE, B BRI S5E (B AGE
Type NIIIGEE) B E T HIRE
=P EREISEE DRI E Availability of other 1]
faculties
# B EIH Other Information EER A BRER A

F—"J—F Key Words
L, BENER, BENZERNE, e
population, genetic variation, genetic diversity, conservation

23D BH4E Course Objectives

ARHEFRIL, FEARMN LB BAEROFMEND, EFOKREIEBEBNEROBROBEHAIEOAT =LY, BITERAS
EFCERBEBFEO N TUELSN TOAIEIER I Y I RAEMEHL, BUFTHLEMBEO LA OBBN S HE
DOHEFHEE R BT 522 HRIEL TS,

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.

FI:Z B4E Course Goals

AR DR LN OMIRA [FBE 95 ECEIEL S, ARIERFICE LD M & 2212,

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.

$2EEHE Course Schedule

DM OB AR (3 [|])

2B R T-HHE DZEK(3 [A])

A AR HH A X (2 [A])

)T BATHL L 22 [70)

5)ERAZ B LRI OB REE 7))

6)IE =R REME DR L[E1E (2 (1))

1)Population genetic structure (3 lectures)

2)Changes in genetic frequency (3 lectures)
3)Effective population size (2 lectures)

4)Inbreeding and hybridization (2 lectures)

5)Genetic variation and population dynamics (3 lectures)
6)Loss of genetic diversity and restoration (2 lectures)

EFrE (FE-BETHFEDRHNAEESE Homework
BEOREDTE - EHLLT, 4.5 BEREO A FE2ENLEEND,

4.5hours homework in a week

RAEEE M D E#E LA % Grading System

(DEEI DR FEICBITHEMZE, QFRE~DODSMIEE, Q)FHIRL A —rONFIZL> TR 5, ENENOFM DL E
1%, (1)=10%, (2)=30%, (3)=60%&7 %,

BIERRBI OV R = 2SIk DA 1EHE

Attendance and written report

fh S ERFEIED & Other Faculty Requirements

T¥ A ZFF Textbooks
T AERe /RIF B R, 2015
AEREHEAL R AT ATy R B X N—h | TAE YR A =YL HER B IR, 2012
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%52 BE Reading List
T DA TE sh VG AR RE S KR HE  WEIES, 2010
AL IR ATy Fe XN =k TAE YR A —~YL MR IRE, 2012

SMAR—LR— Websites

AE=E DR—LR— Websites of Laboratory
http://noah.ees.hokudai.ac.jp/e_and_g/ohara/
https://noah.ees.hokudai.ac.jp/koshi/

{i§% Additional Information
A —H— N L EhE

Tuesday and Thursday in Autumn Term
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F1 B4 Course Title A RE &A= T4 i T [Advanced Course in Ecological Genetics I1]
FREEHE Subtitle
EEHE Instructor gaR 1= [Hitoshi SUZUKI] (KBl ERBR BE BHAAF7005%)
{8442 B Other Instructors
L BHFER Course Type RELE PR MR E
BASESE T Year 2020 K& S Course Number 045096
EARS Semester 271 (& % — | BAfL$I Number of Credits 2
L)
B EMEE Type of Class fits X E R Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_BS 6320
K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
5] BREEEN R (CEME R IR
LR a—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th93¥H3—K - £ Middle Category Code, Title 3 Wi
IN¥EO—K & Small Category Code, Title 2 ERERIR T
BE83—F-8#8 Language Code, Language 0 AARGECTITHORE
Type
= EREIEZF DT E Availability of other 1 7Af
faculties
18 R EH 1§ Other Information PRI B E R A

F—")—F Key Words
SR, BEMER, B, E, RHBEf%

Biodiversity, genetic variation, adaptation, evolution, phylogenetic relationship

2% M B1Z Course Objectives

AFFRX, BB T OMEERAT O TIEL L TRIHESNA I/ > TEIZT ) AREIZ OV T, 3 ADLHEIN R ICED e %
BT 2, Flo, MPRICLBLEINDIFEIROIL | BIa 17 —FOWG T — X728 ORI T — Z &R 95BN TH:
‘5:;0

This lecture provides the developmental history of genome editing techniques, which have been utilized to reveal gene function
and to engineering gene modification. In addition, basic methods for analyzing big data including genetic data or image data
essential to biological research will be demonstrated.

FIE B 4E Course Goals

HIERBRBEDE BN LES L WFH 0 E DEARE DAL, 2L TEY OBREMEISPELEZ B ET 2 BT, KAEMEBFOBIER
ZEEA\ZOWTOH TR DT ZENTEAp . D EEREENICIEE DI RIBIRE RN D L), 2) DI RERNE RITE
DOIDNTHEELEN, RFEFEINTWAD, 3) S BLOHEICBITABEENEROERE, 4) BEERICESCRRBEMROHEE
15, IHIZ, 5) HFETH H DB BT RN EE Lig L THRET DI TOAX L EHITDIT 5,

Students should understand the level of genetic variation in populations, the mechanisms to increase and maintain genetic
variation, the importance of genetic variation in adaptations and evolution, and methods to analyse phylogenetic relationships
on the basis of genetic data. Students should have knowledges about how to write a scientific report in English.

$2 %5 Course Schedule

D 7 MREOHIE

2 RIZEDTT —ZWBETT7 17
3) Python % FHV = Ht 5278

4) Image] (Z XA WG FENT

5) MG ERE R o HT

6) A X E A

7) Linux O

1) Genome editing

2) Data analysis and graphics using R

3) Machine learning with Python

4) Image data manipulation with Image]

5) Linear algebra and principal component analysis
6) Introduction to Bayesian statistics

7) How to use Linux system

EFrE (FE-BETHFEDRHNAEESE Homework
HHOREDOTE EHELTC, 2-3 FERED B EFENEEND,
Studies for 2—3 hours are encouraged for preparation and review in each lecture.
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RAEST D BEHE L% Grading System

JRANE LT, RO 7 BILL EO S EZ GBI OSMEET D, HHESDBNEE(30%) B LR —NT709%)IZL>THE
i 2%, LR —FCIIREDT —<IZ oW TOEMFOREV ZFEAN T2,

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%).

=P ERBIE DG4 Other Faculty Requirements

TXAREFE Textbooks

EE 5 Reading List

SMAR—LR— Websites

AE=E DR—LR— Websites of Laboratory

{i§% Additional Information
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FLB 4 Course Title BBy A5 1 [Advanced Course in Environmental Molecular Biology 1]

FEZEREA Subtitle

E{E# 8 Instructor ?EJZF 2 [Manabu FUKUI] ({&IER A 2EFT)

$H L% B Other Instructors | # )| 1E & [Masaaki MORIKAWAI( Mt Bk B8 58 Bt 22 #F 2 B¢ ), 1 0 B 3T [Yoshifumi
YAMAGUCHIJUKIBRMMFFEAT), 455 BEM[Yasuhiro KASAHARAJUEIE R ERFZERT, &
1EHIMasanori OCHIAIUKIE R ZAFZERT)

L BHFER Course Type RELE PR MR E

BASEAE R Year 2020 K& &S Course Number 045097

EAME Semester 1528 B 578 Number of Credits 2

B EMRE Type of Class % IR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_BS 6332

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

BB BREFE T EMER T HR)

LAR)ILa—FK:LAR)JL Level Code, Level 6 KEBE (& 1 - PR B R E CERERZANRFOFR A | FEiEEFRE)
th 434 —K -4 Middle Category Gode, Title 3 4%

INDHEO—K 4 Small Category Code, Title Y

=553—F -5 && Language Code, Language 2 HAGE R QBEGEO NV TNAZHE, B BRI S58 (B AGE
Type ST IGE) R TE T HIRE

= EREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information AW E R B H

F—")—F Key Words
WA MIRBREL, 5 FAEW, EBT, Ry, ML, EAEAM Y, A

Microbiology, extremophiles, molecular biology, ecology, molecular Entomology, development and biochemistry in mammals

2% d B1Z Course Objectives

EWHE T AR RO RBREALNICTHLEHIC, BREESIFITK T YOI Z 5 T DR IEL ~ L THAS
5,

To understand patterns and mechanisms of adaptations to various growing environments in relation to environmental
properties.

FIE B 4E Course Goals

SARIRBRE ISV TAEDDE Lo B AR R OFEER I JOBREE SISk 3 AW OIS B A 7 70 DR L~ L THLfiE
52,

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% E5HE Course Schedule

1. — A e (31A], ?aa#)

-1 AR O S CRFE, 08, £
1-2. MERBBROHENFELLTOMEY

1-3 K A L RE AR

2.7 ) BRI AR (1R, AR
2-1. LI AW A e A

2-2. #“/M&E'ﬂt@%—

2-3 SR AEM A RR RO BT DR v 7 AL B[]

3. MABRERBEM AW D4y 1M (3181, &)1
3—1. iﬁzlz?%fm

3—2. ity

3—3. I

3—4. ﬁ%@&% W7 IV

3—5. e (Gl E A EE)

Sy RS G IEL A

LB RO FLE

. B R OBREEEIS D5y %F&ﬁ%

4 /
4-1
4-2
4-3. B HODARN ATHED 57 1A
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5. MHFLFAOFEAAB LS G [, (Ln)

5-1. MDIEDORRFHH G845 Biam)

5-2. AERIEE YEOHERF IR (AR

5-3. WHILFHDO M BRBEHIG (& IRAGR)

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.

. General Microbial Ecology (by Manabu Fukui)

-1. Fundamentals of Microbial Ecology (Phylogeny, Taxonomy, Physiology)
—2. The Carbon, Nitrogen, Sulfur and Iron Cycles

—-3. Aquatic Microbial Ecosystems

—_ e

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)
Hyperthermophiles

Psychrophiles

Halophiles

Acidophiles/Alkalophiles

3.
3_
37
3_
37
3- Oleophiles

Q1 = W DN —

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

5. Development, physiology, and biochemistry in mammals (by Yoshifumi Yamaguchi)
5-1. The body plan (Developmental biology)

5-2. Principles of homeostasis (Physiology)

5-3. Cold adaptation (Mammalian hibernation)

EFEEE (FE-EE)FEORAELS E Homework

AT YRR OHEO B O E P LETHD,

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.

RIESEM D E#E LA % Grading System
RO EIZB T LEME, QRE~OBNEE, Q) FHIRLF—FDONFIZL> TRHMII 25, ENENOFANO b=
1x, (D=10%, (2)=30%, (3)=60%%7 %,

Attendance rates and reports

fh S ERFEIED & Other Faculty Requirements

TX AL EHFE Textbooks
Brock Biology of Microorganisms,”M.Madigan and J.Martinko : Prentice Hall, 2006

& 52 BE Reading List

SMAR—LR— Websites

AEZE D7R—LR— Websites of Laboratory

{i5#& Additional Information
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FLB 4 Course Title BBy A W55 I [Advanced Course in Environmental Molecular Biology 11]

FEZEREA Subtitle

E|EHE Instructor =i 5 [Kyoko MIWA] CRZBE I ERBR BE B A 7E85%)

HLH B Other Instructors | (LI f—[Kenichi YAMAZAK(HUERBREERL20FZE0), B %] [Kenji WASHIOJ(HhERER
BEpltazely), mMh 55 —[Ryoichi TANAKAJUEIE B FAHF ST

# HFEA Course Type BRETR AR MF
BB Year 2020 K EIZIES Course Number 045098
EARS Semester 271 (k% — | BALL$X Number of Credits 2
L)
B EMRE Type of Class % IR Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_BS 6332
K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
BB BREFE T EMER T HR)
LAR)ILa—FK:LAR)JL Level Code, Level 6 KEBE (& 1 - PR B R E CERERZANRFOFR A | FEiEEFRE)
th 530 —F -4 Middle Category Code, Title 3 Krim
INDHEO—K 4 Small Category Code, Title 3 o EWMT:
=553—F -5 && Language Code, Language 2 HARGER CHFEDOASAV I AR, Sl B R ERITHEH SR (HAGE
Type AFHFE) B E T DR
= EREIEZF DT E Availability of other 1 7Af
faculties
# B EIH Other Information AW E R B H

F—")—F Key Words

HEY) . AN BRERISE ., o0 T (b, JeB i, AR AT

Plants, microorganisms, response to environments, molecular mechanisms, evolution, photosynthesis, resistance to
environmental stress

2% d B1Z Course Objectives

IO AR il BB AR AT D45 L L ~ULTO UL Tade . AL OB AT R GE 5200 TR 5,

To learn plant mechanisms underlying growth and responses to environmental stress from the viewpoint of evolution and their
application

FIE B 4E Course Goals

W) DBRIFRIG B « ANV ATED UL 2% 53 T L~V TS5, F7o, 2O & BRIEEE S AN ATE SN TH LRI
DONTHF L~V TR 5,

To understand molecular mechanisms underlying response and resistance to environmental stress in plants

To understand the methods to utilize plants for human life and remediation of damaged environments at molecular level

$2 %5 Course Schedule
HUERER B2 D25 BT DHEA L A D AR LB

Evolution of plants for adaptation to environmental change on earth, application of functions in plants

HBILDAN =K I BEDE LB L JeBRGROEL

Molecular mechanisms of photosynthesis, photosynthesis in response to environments, evolution of photosynthesis systems

T OIRT VBRI IROEE |, He2B K Z MBI OE | I I D15 % L HER
Identification of mineral transport molecules in plants, generation of plants tolerant to nutrient deficiency and toxicity,
remediation of polluted soil by plants

T ARV O, REW A OF BRI

Physiological function of plant hormones, interaction between plants and bacteria

#HFE (FPE-EE)FORNBLSE Homework
FEOFEEOTE EEHELT, 2-3 BERED B EEENLEEND,

Studies for 2—3 hours are encouraged for preparation and review of each lecture.

RAEST D BEHE Lk Grading System
BEA~OBINIEFE(40%), LR—N30%), FRER(GB0%ICE>TEHET 5,
Attendance(40%), reports (30%) and tests (30%)

fh S ERFEIED & Other Faculty Requirements

T¥ A ZFF Textbooks
TR AN TICEA TS,

Handouts are distributed in each lecture.

%52 BE Reading List

SMAR—LAR— Websites
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B D HR—LR— Websites of Laboratory
http://noah.ees.hokudai.ac.jp/emb/ymzklab/yamazaki.html
http://noah.ees.hokudai.ac.jp/emb/miwalab/
http://noah.ees.hokudai.ac.jp/emb/HP/jouhou/washio.html
http://www.lowtem.hokudai.ac.jp/plantadapt/ryouichi/Ryouichi_Tanaka_Web_Site/index.html

{i5#% Additional Information
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F1B 4 Course Title My 4= B 24535 1 [Advanced Course in Plant Ecology 1]

FREEHE Subtitle

EE# R Instructor /NBF Y2 [Kiyomi ONO] (EIEE F0F 22T

$H L% B Other Instructors | Ji{ & Z[Toshihiko HARAJUKIE R AHFFE0T)

# HEA Course Type BRETR AR MF R

BASEAE R Year 2020 K& &S Course Number 045099

EAME Semester 1528 B 518 Number of Credits 2

B EMEE Type of Class fiEs X E R Year of Eligible Student 1~2

& $F} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_BS 6342

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

5] BREEEN R (CEME R IR

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th %0 —FK -4 Middle Category Code, Title 3 Krim

IN¥EO—K & Small Category Code, Title 4 FEYHERES:

B E83—F-8#8 Language Code, Language 2 HAGER OTEREDONAV AR ST R ER I S 35 (H AGE
Type NIIIGE) B E T HIRE

= EREIEZF DT E Availability of other 1 7Af

faculties

18 R EHIH Other Information EPE R I B R A

F—")—F Key Words

WA REE, WA RE AR, SRR, ERER, AR AR, Bidr, BEVEAEE, Btk AR5, Mk

plant ecology, plant ecophysiology, forest ecology, ecosystem, biological interaction, competition, community structure,
biodiversity, life history, evolution

2 %D BE Course Objectives

M DERE, WIS ZDAN =X e SRR AT REEOBENLEM T2 HELET, HRAOHMOAERES
A BRDHED % T B SARTRBR BRI BB L TODI ICDWTESILITRDET,

The major aim of this class is to enable students to understand patterns and mechanisms of adaptations of terrestrial plants to
various growing environments in relation to various environmental properties. Students shall learn how ecology and physiology
of plants in nature are related to variability of their surrounding environments.

¥l 3% H4Z Course Goals

- B2 Lo EEY OARR A OBE, B, ENODEFTRELL TOERRORHELOBEIZOWTHET 52,

— To understand ecology and physiology of terrestrial plants, and their relationships with the properties of the ecosystems as
their habitats.

{8 % 5HE Course Schedule

FEEFTH]

DR ONA B L OVERE

2) HEARE - BRI O A B - AR RE LT B AR RE SR E OB

3) NEWMIRETS - AT OMEIE LA TE )

4) B ORI A R DBREE L AL T RO FEVE IS - e

Course Schedule

1) Photosynthesis and physiology of plants

2) Characteristics of terrestrial ecosystems, and ecology and physiology of plant/forest communities.
3) Structure and productivity of plant/forest communities

4) Properties of the environment of ecosystems in the cold region, and structure and dynamics of boreal/sub—boreal forests

EEFE (PE-EE)EDANELSDE Homework

BEOIBDIGEBENEOER - BRI ZRAMLET, HBICL-> TGEENEL T 0FMT AL L0120, FFEZTRD D120 BT
ERHIREILTW DB SR A S T 52 LT TT,

Handouts will be distributed at the beginning of each lecture. Students need to check details of the handouts after each
lecture. Information on suggested reading in the summary book may be useful for further understanding of individual chapters.

BARSE B D E#E L& Grading System

JRAIEL T, 2RO 7 BILL EOHFEEERHMMOSEELET, 72720 BAHE~OS MLt 253 S TF
WAL, BEICEAFEADRSAUT KB MNZLERE A,

FRARIE . BEEA~DB M (50%), BLOFHIRDL R —MNE0%)IZE > TEHiL £ 77, HE~DS MM ik, Bl
FOBRELIDET 2E N EL TODMEIMITHOVWTHIHMEL £77, FHIROLFR—ME, ZEDT —<ICOWTORMOTEE
0, BLOENEB 5 OWIET —~ EDOBIEEICOWTHEFETECIEELET,

Attendance > 70% is required for grading. However, absence due to field work will not be counted as absence if a document
certifying it is submitted. Grading is based on students’ attitude in class (50%) and a report submitted at the end of the term
(50%). The evaluation of the attitude in class includes student’s intensive commitment to leaning in the class by e.g. putting
questions. In the report, what you have learned in the class and its relevance to your study theme shall be stated in English.
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fh FEREIE D EH Other Faculty Requirements

T¥ A ZFF Textbooks
BREIIEHLEE A,

Textbooks are not used.

§RE 15 B Reading List

T Res /R T VRfEL, 2015

Introduction to Plant Population Biology,Silvertown J. & Charlesworth D.: Wiley—Blackwell, 2001

Principles of Terrestrial Ecosystem Ecology (Second Edition),/F. Stuart Chapin, I, Pamela A. Matson, Peter M. Vitousek:
Springer, 2011

A REY R A EIE, 2004

HERERAERES: /F. Stuart Chapin, 111, Pamela A. Matson, Peter M. Vitousek (INEEZNEESFR) : A&, 2018

S BAR—LR—T Websites
http://www.lowtem.hokudai.ac.jp/plantecol/

AE=E DR—LR— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/plantecol/

{i§% Additional Information

cZOFERIMKIERI FA T OB E DY L, RIER AT FLIRS v " R) TITWE T, Zim EH 1T, ThEh o
LEB (VR D) WA bEDZE,

AR o — A FTB OB EIT AT BE72 R Z OFE R AR INT D2 L,

This lecture is held by staffs at a lecture room in the building of ILTS (Institute of Low Temperature Science) in the Sapporo
campus. Please ask Dr. Ono for details.

Graduate students of “Plant Ecology Course” are advised to take this class.
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FLE 4 Course Title

My 4= Be 24535 I [Advanced Course in Plant Ecology 11]

FEZEREA Subtitle

E{E# 8 Instructor

/N &3 [Kivomi ONO] (RIREH A FEHT)

{8L4# 8 Other Instructors

L BHFER Course Type RELE PR MR E

BASEEE Year 2020 K& S Course Number 045100
EARS Semester 2574 B {7 Number of Credits 2

B EMRE Type of Class % IR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_BS 6342

KS¥EI1—K 4 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 REABE (&1 B SEPTRH GEIRIZNEOFH | IHEEER H)

th93¥H3—K - £ Middle Category Code, Title

3 Ffim

IN3¥Ea—K -4 Small Category Code, Title

4 FEW ERE

B 550—K§ 5 Language Code, Language
Type

2 HARGEM NEFED AN HNAZE ZHHE
NITHRE) BIRE T HIRE

BRI Z 30 (HATE

2 EEEZEDTE Availability of other
faculties

1)

## B EH Other Information

A P R BB A H

F—J—F Key Words

RE AR, R AL B AR RR S S BCRARAT e Bk, A

plant ecology, forest ecology, adaptation, growth analysis, photosynthesis, nitrogen utilization

23D BH4E Course Objectives

SO, AR OV B BIE ISR S TS,
BRI, O R BT Bl O MR & A A 2230, TR 71, AT T IE, 5 D L0 Iy 55 % 2 L 72

BEELET,
WRIZLLFDLEY,

BPADFR 2 Z2BRBL T PR HE SR TORMM O BRBISZIZRAL T, BIFEDOE i, ERTIE, RO ELD T OEGT 5,

72¥, BRI T D THEY) A RE 7 Ry i
ELET,

25222 ENEELNTT A, BT LHLZFOZELRIHEEIE LN IOITE

This lecture focuses on practical aspects in studying plant ecology.
Concretely, major objectives are to learn several examples of methods of investigation, data analyses, handling of results
obtained, introduction of published papers, etc., relating to studies of plant ecology.

Lecture by Dr. Ono:

To learn the background of research, experimental methods, and how to summarize results concerning studies of physiological
responses of plants growing under various environments.

Fl|3%E H4Z Course Goals

FRDON Y 2% ST LTED | S THIEZATV. SHlam a2 A ) TR LAFR T 2720 ORI H M 2B 592524 T,

The goal is to enhance abilities of studying ecology of plants and reading/writing scientific papers in international journals on

your own, by learning the topics listed.

2 EEHE Course Schedule
NS

a) LLFICBE 92 R H O
D OME AR E OB E
“TEDSNAFEES
~BHRFASCBEREDOEL
—ZNHDOZALOTE - Fl [ b

b) LFC a (ZBET53CHRAE VT, AIFED T

Lecture by Dr. Ono:

ERERETHIY, FRRLET,

a) Introduction of several methods of experiment relating to:

—measurements of plant growth
—photosynthetic capacity of leaves

—changes in nitrogen utilization or amounts of pigments
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— comparison of those changes within a species or among species
b) Using references concerning (a) as materials, read their scientific backgrounds and results of experiments, and discuss
about them.

EEFE (PE-EE)EDANELSDE Homework

BEDOHRDITHBENEOERNZRALET, BRONELFANCHEMAEL | LETHIUTERITRII TN D BB A 2
THILIZEY REOBRIFRDDHIIBHHLEHIT, IROHEFZOWRHREIEM T 528, il TOMHLNE B IO
HEDOEOBRER T 50 EETLRLI-b 0% WETRAMLET, ROBWETHAGTET,

A handout summarizing a lecture will be given at the beginning of each class. Students need to review its contents at home and
to try to further investigate what you learned on your own, or to ask questions if any in the following classes. Information on
suggested reading in the handouts may be useful for further understanding of individual topics. A paper and a handout with
brief contents of the paper and some questions will be given in the class. And we will discuss about the paper in the next class.

BAEET M D EZE LF % Grading System
RHEADBINAEL (B0 %)L R—ME09 I L > TRHIEL £9°, LR —FTIHREDT —~ IOV TOIMDIREY OFL L AR
il E9

Evaluation is based on the participation in class (50%) and writing report(50%).

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks
BRFIIEALEEA,

Textbooks are not used.

&5 ERE Reading List

W AERES/ FE—H M AEIE, 2004

R AM 2k, B AL RS WA bFER A, 2012
T AERES: /KU e WAL, 2015

SBAR—LAR— Websites
http://www.lowtem.hokudai.ac.jp/plantecol/

B D HR—LR— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/plantecol/

{5 Additional Information
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F1 B4 Course Title B A RE S HFim 1 [Advanced Course in Animal Ecology 1]

FREEHE Subtitle

HFE# A Instructor /MR HRER [Itsuro KOIZUMI] (RS- R B 5% B A 2ER5¢)

8% B Other Instructors | BFHH [ 5 [Takashi NODAJMIERBREZRL 20 900%), Ak FE[Takashi SAITOH)(Z +—/L K%
H—)

# HFEA Course Type BRETR AR MF

BB Year 2020 K EIZIES Course Number 045101

EARS Semester 1% H) (F % — | BBRI¥ Number of Credits 2
L)

B EMRE Type of Class % IR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_BS 6352

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

BB BREFE T EMER T HR)

LAR)ILa—FK:LAR)JL Level Code, Level 6 KEBE (& 1 - PR B R E CERERZANRFOFR A | FEiEEFRE)

th 530 —F -4 Middle Category Code, Title 3 Krim

IN3¥EO—K & Small Category Code, Title 5 B AERET:

=553—F -5 && Language Code, Language 2 HARGER CHFEDOASAV I AR, Sl B R ERITHEH SR (HAGE

Type AFHFE) B E T DR

= EREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information AW E R B H

F—")—F Key Words
B, (EARRE, BEEE, 178, fRe. #1b, Bix

Animal, population, community, behavior, conservation, evolution, genetics

2% d B1Z Course Objectives

B D AETE S R O TENC B 92 B0 7R BRER P 78 i, BV O EIRTE K OBEE DEVREL T DA IZ DOV TH DN, M
ERBR AT DA D A REH - LRI E IS DWW CEEZTRD 5,

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.

FIE B 4E Course Goals

= AR, AETE SRS (R RREE AR, AR A VRN SR E U CRESARME D22/ 2 — o L2 DRERF TG A
T AL BRETEAINNRDHIL, ITFORREABICIVS X RISNABEN, EBAFEEICOWTEAFTEAI510252
&

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.

$2EEHE Course Schedule

55 P4 50 (3 [\])

A WTREE DRE AL FEAR EAE M S AR A TR AR D22 N — L LZ DMERF TR R

PR B (3 [ED)

ERBEAERE LT 2 (BERARRRI) /A AT IVAET T T7 40— /TG B L E K

ZINSRABER (9 [A])

A ATE), B R BR

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.

Takashi Saitoh will talk about the following topics in 3 lectures:
History of population ecology / Dynamics and demography / Life history and abundance

Itsuro Koizumi will talk about the following topics in 9 lectures:
Evolution / Behavior / Reproduction / Conservation / Genetics

#FrE (FE-BETHFEDRHNAEESE Homework
FRIZRRESZ2 0,

No special task
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BRSO EEE LT & Grading System

R D 6 FILL EOHEEMFREHIONG:ET 5, 72720 BRANTRARE IE YR B I R H UL F IR LR — ML I0E
[T 2, RESDSINEEEL (50%) | MHEIOFRRFEITIS T DIEAR B ZE (50%) IC KV FHT AT,

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 FEREIE D E M Other Faculty Requirements

TX A -#F & Textbooks

ARBE AR B AR SR H B R, 2004

REEEARRES & T E - B P S R R RS, 2003

Ecology: from individuals to ecosystems, 4th edn.,”Begon, M., C.R. Townsend & J.L. Harper: Blackwell, 2006

%52 BE Reading List

SBA—LR— Websites

AE=E DR—LR— Websites of Laboratory
http://noah.ees.hokudai.ac.jp/envmi/zoo/english.html

{i§% Additional Information
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F1 B4 Course Title B A BE S I [Advanced Course in Animal Ecology II]

FEZEREA Subtitle

E|EHE Instructor P &S [Takashi NODA] (KF B HERER BB 20 5008

$H L4 B Other Instructors | i F&[Takashi SAITOH(Z 4— /L REL2—), /N B [Ttsuro KOIZUMI(HIERER 55 L
T geBe), #3E  E M [Naoki AGETSUMAIZ 4 — VKBV ¥ —), K& 5 E[Satoshi
OHDACHIJUEIB B2 ZEFT), FEM JR[Osamu KISHIDAN(Z 4 —/L R &2 —)

L BHFER Course Type RELE PR MR E
BB EE Year 2020 Erfl &I FE-S Course Number 045102
EAME Semester 2% W (B & — | BAfI#I Number of Credits 2
L)
B EWEE Type of Class it ¥R E R Year of Eligible Student 1~2
& EF} - US5X Eligible Department/Class
F>731)>4 3—FK Numbering Code ENV_BS 6352
K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
5] BREEEN R (BRI
LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 - BEPRE) B AL E CRERZRNAFOR B | FeiEEFRB)
5 ¥$E0—F £ Middle Category Code, Title 3 K
IN3¥EO—K & Small Category Code, Title 5 B AERET:
B E83—F-8#8 Language Code, Language 2 HAGER OTEREDNAV AR ST R ER T S35 (H AGE
Type SAFIEE) B E T DR
ftFEEBEBEFDTE Availability of other 1]
faculties
18 R EHIH Other Information W PE R I B R A

F—")—F Key Words
), (EARRE, BEEE. 1THh, fRE. b, R AEIEH

Animal, population, community, behavior, conservation, evolution, species interaction

2% d B1Z Course Objectives

T A REF DB DIE SR EBLRICOWTIRIEL 3k, B AR F AL JO LB T F ARSI O MR LR A9,
The objectives of this course are to provide an overviews of recent history and present status of animal ecology, to stimulate
students to prepare for challenges and opportunities that we think animal ecologists will face in the future.

FIE B 4E Course Goals

AR LD RGEOIEHE EBURICOWNWT, LR, BRE. 178D, fha, b, TR EEMITRE DFFJE Ry 7120
Bl CED IO,

Understanding of overviews of recent history and present status of animal ecology, especially, research topics about
population, community, behavior, conservation, evolution, and species interaction.

$2EEHE Course Schedule

i B EATEA R

P FH P 5 BE AR AR R

7 G : FR R B AR

LA LA R (BB IS L)
INRIRER PR A AR

REEEE IO R HER
Takashi Saitoh: population ecology
Takashi Noda: community ecology
Osamu Kishida: species interaction
Naoki Agetsuma: mammal ecology

[tsuro Koizumi: conservation ecology
Satoshi Ohdachi: phylogeography of mammals

EFrE (FE-BETHFEDRHNAEESE Homework
R TEY LIF AR 0@, 3 =V REORER) O E LA,

Students need to read a few scientific papers and prepare things for group presentation as homework.

RAEEE M D E#E LA % Grading System

JRANEL T, 2EEED 7 EILL Lo &2 ARl o 4295,

fEEOREICBITAEME, QORE~OSMIERE, Q)FHRL A —bONEILE > T §5, TILENOFHIO LFE 1T,

(1)=10%, (2)=30%, (3)=60%&7 %,

Basically, more than 70 % of attendance (attended days / the class number) is necessary to made the condition of the grading
as a principle.

Students will be assessed by (1) questionnaires in every class (10%), (2) attitude of attendance (30%) in every class and (3)
reports (60%) in the end of the semesters

fh S ERFEIED & Other Faculty Requirements
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TXAREFE Textbooks

§RZE 15 B Reading List

Ecology: from individuals to ecosystems, 4th edn.,”Begon, M., C.R. Townsend & J.L. Harper: Blackwell, 2006
BREEAETEY: 5 T IE - P PR 5 OO R SS, 2003

EARE A BB AP, e — 7S - JEST IR, 2007

SMAR—LR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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FLB 4 Course Title WETEA W FE B B2 Bl 524555 1 [Advanced Course in Marine Biosphere Science I (Marine
Environmental Biogeochemistry)]

EZEA Subtitle

RE#A Instructor T B sao KUDOJ (KZEBEKFER 2 5ER)

LB Other Instructors | 4 %[ Takeshi YOSHIMURAIGK PER} FAF ZERE)

# HFEA Course Type BRETR AR MF

BB Year 2020 K EIZIES Course Number 045103

EARS Semester 271 (k% — | BALL$X Number of Credits 2
L)

B EMRE Type of Class % IR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_BS 6362

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

BB BREFE T EMER T HR)

LAR)ILa—FK:LAR)JL Level Code, Level 6 RFPe (& L - FEPIRL) AR E CRENBRNAEORH SR B)

th93¥H3—K - £ Middle Category Code, Title 3 Wi

IN3¥EO—K & Small Category Code, Title 6 UELEAY A

EE80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 5578 (A AGE
Type AFHFE) B E T DR

P ERBIEZF DRI E Availability of other 1A

faculties

# B EIH Other Information EWER A BRER A

F—")—F Key Words
WA HER L, MES R, ., KRB IS, 7T 7| IR

Marine Biogeochemistry, Trace Metals, Nutrients, Biological Uptake of Nutrients, Phytoplankton, Primary Production

2% d B1Z Course Objectives

WEPE IR AR R 2, MEPEHIER (L P72~ 7 DFLEGEREL , F D%, HBEE R O E &R L IEMAERE D LS b
STWDIMEZFE A OI7 DR R HREKRL, B LSRR DELE A A PEIC R 2L QLD EEI 2S5,

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.

FIE B 4E Course Goals

OUFLEIZ I T B Ha i Az PE LI R B e OV B L O BIRAFF T& 5,

OWEIZBITDIRFTER B LOREBEERIZOW TR TES,

OUFLEARERIZ I T DI AL ERT D 5% BE B AR T 2 A MR EE L ORI AL T& 5,
@MW FE DA P DN T TES,

(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

@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.

{8 % 5HE Course Schedule

OHERAL T DB RIS D A
QUHFEIZBIT DR A FERa ha— LT HER

QUL 3T DI e B L FLp AL E O BAE
OV SIHE XY (A=

®ZFDMDOI T

(DPrimary production in the various marine environments
@PFactors controlling the primary production in ocean
(@Relationship between trace metals and primary production in ocean
@Biochemical process and mechanism for primary production
®related topics

#HFE (FPE-EE)FORNBLSE Homework
RERITHSNIEEBIOLR =17, 1— 285,

Homework or report will be given at each lecture. It will take for 1-2 hours

BARSE B D E#E L& Grading System

DEEOFFEITBITLERE, QFE~OSMEEE, QFHRL RN —FDONEIZE > TRHI§ 5, Z1LE ORI O =3
&, (1)=10%, (2)=30%, (3)=60%&7 %,

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 FEREIE D EH Other Faculty Requirements

T¥ A ZFF Textbooks

EE 5 Reading List
An Introduction to Marine Biogeochemistry Second edition,”’S. M. Libes:Academic Press, 2009
Chemical Oceanography, 3rd Ed.,/F. J. Millero: CRC, 2006

SMAR—LR— Websites

B D HR—LR— Websites of Laboratory

{##% Additional Information

BETITEMS TV MBI, O, kE, T rya /7 —ETHIHT5
FFRIT, FARMIZ HARFETITO,

Lecture using prints, projector and others

*This lecture basically provides teaching in Japanese.
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FLB 4 Course Title Wi E A W) BB B 55 B 52 5 11 [Advanced Course in Marine Biosphere Science 1l (Marine
Environmental Biology)]

EZEA Subtitle

HEZE Instructor 5K SR [Munetaka SHIMIZU] (REEBEKZERFHAIFZERT)

B LB Other Instructors | Jii Fi'&[Kazuhiro URAJOKFER A ZERRE)

# HFEA Course Type BRETR AR MF

BB Year 2020 K EIZIES Course Number 045104

EARS Semester 271 (& % — | BAfL#I Number of Credits 2
L)

B EMRE Type of Class % IR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

273124 3—FK Numbering Code

ENV_BS 6360

K52 —K -2 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

e

BRELA A (CEWE R )

LARI)ILa—FK L AR)JL Level Code, Level

6 REAPE (&1 B SEPTRH GERIZNEOFH | IHEEERH)

th93¥H3—K - £ Middle Category Code, Title

3 ¥rim

IN3¥EO—K & Small Category Code, Title

6 VA L PE

E 80—k E&E Language Code, Language
Type

0 BAGETITORE

2 EEEZEDTE Availability of other
faculties

3 RfpfrET

## B EH Other Information

A P R BB R A H

F—")—F Key Words

RO VEPE SR HERNY) | BRBT, AEEE ARTE SR EIS, B R E (MR GE)

fishes, marine invertebrates, environment, physiology, life—history, adaptation, aquaculture and resource enhancement

2% d B1Z Course Objectives

IKE BN D BREE A~ DR LR E AT = X L2 LA RE SO, ENba B E 2 TEW A RE M) Of kB A6

2.

Learn physiological adaptations and responses to environmental changes in aquatic animals and discuss about future directions

of aquaculture and resource enhancement.

Fl|3%E H4Z Course Goals

FE O AR E BRSO W TR EE L DR b THI TX 5,

R HEBIY D AN A TR M O W TR EE L DRI TR T 5,
KB BN DATE 37— LEREEL D BIRE I TX 5,

HEPEDBREE A TN T DK BE M) DISE AN =X OV THIATE D,
Bt H7p £ R PE (BEAETE) D120 D BARIIR T a4t S TE5,

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

$2 %5 Course Schedule

1) A D A PR YRR
2) B OBREE DG
3) D EIE LS —
4) DA

5) i PE ST HEEN ) 00 A B2 RO B
6) ik P T HEBY ) D BR BT~ D it
) Wi PE A HEBN ) D A3 s /7 —
8) Wi M MEBh ) O HY 225K

1) Basic physiology of fishes

2) Adaptation of fishes to environments

3) Life—history patterns of fishes

4) Aquaculture and resource enhancement for fishes

5) Basic physiology of marine invertebrates

6) Adaptation of marine invertebrates to environments

7) Life—history patterns of marine invertebrates

8) Aquaculture and resource enhancement for marine invertebrates
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#HFE (FPE-EE)FORNBLSE Homework
BREPICHR

To be announced at class

RAEST D BEHE Lk Grading System
EEOSMEELE (40%) | P RFEE (30%) BEL N A —M LB (30%)

To be evaluated by active participation in class (40%), presentation (30%) and report writing (30%)

=P ERBIE DG4 Other Faculty Requirements

N DB | D> OBHAEF v AT CE O E M FFED FAEDIBIEET /T 5,

Students from other graduate schools may be accepted if there is room and if they can take the course on the Hakodate
campus.

T¥ AT F Textbooks
W TICE R B R AT D,

Handout will be provided at class.

E X5 & Reading List

SMAR—LR— Websites

AEZE D7R—LR— Websites of Laboratory

{i5#% Additional Information
BRI TR
This course will be held in Hakodate.
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F1 B4 Course Title KB RL Z556 1 [Advanced Course in Aquatic Biology 1]

FEZEREA Subtitle

FF# 8 Instructor fhlii] RS [Masahiro NAKAOKA] (AL S5 98 7 «— VR Bt 2 — ()

B L2 B Other Instructors | & B T & 7 [Chikako NAGASATONZ 4 — /v Rk % —), MY & #i i [Norishige
YOTSUKURAJ(Z 4 —/V N 5—), GHEE [ Tomonori ISADAITZ 4—/VRtEZ—), {H
1% M&[Takashi DENBOH(Z 4— /LR &L % —)

FLB#E5I Course Type RELE PR MR E
BASEAE R Year 2020 K& &S Course Number 045105
EAME Semester 2% W (4 % — | BAfI# Number of Credits 2

L)
B EMEE Type of Class it ¥R E R Year of Eligible Student 1~2
& EFF} VSR Eligible Department/Class
F>731)>4 3—FK Numbering Code ENV_BS 6370
K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
5] BREEEN R (BRI
LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 - BEPRE) B AL E CRERZRNAFOR B | FeiEEFRB)
4343 —F & Middle Category Code, Title 3 Fidm
IN}ETI—F -4 Small Category Code, Title (NS
BE83—F-8#8 Language Code, Language 0 HAGETITORE
Type
=P EREISEE DRI E Availability of other 1]
faculties
18 R EHIH Other Information W PE R I B R A

F—")—F Key Words

KEAY) R R TV Ml A BRBEEEIL AEREARES BEEARES ARRRARES

algae, seagrass, phytoplankton, cell structure, development, fertilization, physiological ecology, community ecology, ecosystem
ecology

2% D BE Course Objectives

AFEZNT W - WEL NS TOKBEIAET T2EMOIS | B Y 77 7 b R 8 O—RAFEE IR R A Y
TC, BRI &, F8 4, B8R, ARREZR S ICBIL TR T 2 L L0 1T, KIBERER IS T 24D %FE%&%*%%E%U rs#asz%“
oA OMEEZAEWE L, AFREOEWV LI T2 HEL TS,

In this class, student will study the cell structure, development, physiology and ecology on aquatic primary producer, including
algae, phytoplankton and seagrass. Evolution and adaptive mechanisms of these organisms will be also lectured.

FI:Z B4E Course Goals

LRORE, HOWTEATHEENOKERE NI ALEMO RS LW BLR O R L BRIE IS 2 e i I EiR 352
LEEEET D,

Students will understand the characteristic features of biological phenomena and the basic and new scientific knowledge on
aquatic organisms in this class.

$2EEHE Course Schedule

1. MFEEEOZARM: L RE22 (Biodiversity and ecology of seagrass)

LTI TN DA FRAREL A BE R (physiological ecology and ecosystem ecology of marine phytoplankton)
. BEEEOMM AR E DML (Biodiversity and evolution of algae)
. WO, 34 (Reproduction and development of algae)

. KB A LR BERTEE (Aquatic organisms and the environment)

. Biodiversity and ecology of seagrass

. Physiological ecology and ecosystem ecology of marine phytoplankton
. Biodiversity and evolution of algae

. Reproduction and development of algae

5. Aquatic organisms and the environment

S DD o= O N W

EFrE (FE-BETHFEDRHNAEESE Homework
FRZHLEHOEE AN, TReOBRELZZBITL TR,

There is no duty of preparation on this course. Following textbooks will be adequate.

RAEST D BEHE Lk Grading System
23 (EH) ~DHIE L LR — M L DA B

Evaluation of attendance to class and reports

fh FEREIE D E M Other Faculty Requirements

FE |- ?&ﬂ-i Textbooks
WEEAERES: HEE B (RAE), AR fERED (M), HAERESS (W) LT HIAR, 2016
B S E R, TRk E R

EE 5 Reading List
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S BAR—LR—T Websites
http://www.hokudai.ac.jp/fsc/

AE=E DR—LR— Websites of Laboratory
http://www.hokudai.ac.jp/fsc/

{##% Additional Information

HUHBIL, AL EE T 1 — VSR 2 — (R FER T, 25 B R SR | T 5% B 2B 2B R S BRT) 12
FrBLTCWET, TLERHET AT L (RVab) 2 W RELFHAENLORBEXFITH T2V AR —MEH Tl TTEE
o RETEPHEFILANTITOE T, SR EV IS, JBIEE ITEKRLET,

The teachers belong to the local stations (Akkeshi, Muroran, Toya and Oshoro) of Field Science Center for Northern
Biosphere. Therefore, this class is conducted by intensive course, using Electronic Information Exchange System (polycom).
Result of this course is evaluated by the report presentation for the problem book. When the details have been finalized, we
will contact you.
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F1 B4 Course Title K& B 24556 T [Advanced Course in Aquatic Biology 1]

FEZEREA Subtitle

E{E# 8 Instructor I3 BER [Etsuro YAMAHA] A6 5 M7 1 — VKRSt 2 — (LK)

H L% 8 Other Instructors | FJE 3L3E[Hiroyuki MUNEHARAN(Z 4— VKRB Z—), & F Fit[Kazushi MIYASHITAI(Z
S — AR FZ—), =48 B F[Yoko MITANI(Z 4 — L RKEL%—), LA #[Jun
YAMAMOTOJ(Z 4 —/V R &2 —)

L BHFER Course Type RELE PR MR E

BASEAE R Year 2020 K& &S Course Number 045106
EAME Semester 271 B 578 Number of Credits 2

B EMRE Type of Class % IR Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_BS 6370

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
BB BREFE T EMER T HR)
LAR)ILa—FK:LAR)JL Level Code, Level 6 KEBE (& 1 - PR B R E CERERZANRFOFR A | FEiEEFRE)
th 530 —F -4 Middle Category Code, Title 3 Krim

IN}ETI—F -4 Small Category Code, Title (NS

EE&0—K - E5& Language Code, Language 0 HARGETITHFRZHE

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information AW E R B H

F—")—F Key Words

KEENW, BRI, ANVAHT AT X T SAFT L AN —  PEHERELIE, kIR AR, BB g R
Aquatic animals, bio—logging, bio—telemetry, cephalopod, Japanese flying squid, marine mammals, top predators, selective
breeding, biodiversity, biogeological elements

2% d B1Z Course Objectives

A F KBRS 2T DN TOLKODDEIE ST | E DAL B L 5.2 DB E) [TEIZRE DR k4 21
fif3 5, SOIZ, ZNOEMRNT 27 1EE L EIRFRIZOW TR 5,

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.

FI:Z B4E Course Goals

1) KE OB OITEN B % 5.2 HER ZHRL , #HT&E5

2) KB DB D 5341 R DN T IEZ BREL . I TE D,

3) KB OEN D3RO L BN EZBRFEL , S TE D,

4) K BE DB D3N HAE LB A AR . i T&ED,

5) KE OB A EIREL THIAT 572 0 KA gL, i T&5,

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.

{8 % 5HE Course Schedule

1) T LI O E HE (Z48) Ecology of marine mammals (Yoko Mitani)

2) WFEH H L O R 2B (Z48) Conservation and management of marine mammals. (Yoko Mitani)

) A A aX T O MM (F F) Basic theory of bio—logging (Kazushi Miyashita)

) A F X7 OIS (B ) Application of bio—logging to biology (Kazushi Miyashita)

5) BEEFEDOARELTTE (IUAS) Ecology and behavior of cephalopod (Jun Yamamoto)

6) AL AL T DAHE (1L1AS) Ecology of Japanese flying squid (Jun Yamamoto)

7) AbvEE O LI OB ETE A% (3250 The history of fish fauna in the coastal regions of Hokkaido (Hiroyuki Munehara)
8) At E (2 4E B ARk A DA RE L B P (52 ) Ecology and phylogeography of littoral fishes in Hokkaido (Hiroyuki
Munehara)

9) /K EM D ZARMEDOF A (1113]) Utilization of marine diversity in aquatic animals (Etsuro Yamaha)

10) K EEM DL AEMENSDEEK (1L J]) Genetic selection in aquatic animals (Etsuro Yamaha)

EFrE (FE-BETHFEDRHNAEESE Homework
FREIC IS T DB &5 X, EEA ARG e ZLa R0 D, BEMRITZF O ER T 5,

Required to read some references specified by each lecturer

RAEEE M D E#E LA % Grading System
23 (EH) ~DHIE L LR — M L DA B

Evaluation of attendance to class and reports
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fh FEREIE D EH Other Faculty Requirements

TX¥ AL ZF & Textbooks
(EHERE

%52 BE Reading List

SBAR—LAR— Websites
http://www.hokudai.ac.jp/fsc/, http://www.fsc.hokudai.ac.jp/suiken/

B D HR—L_R— Websites of Laboratory
http://www.hokudai.ac.jp/fsc/

{5 Additional Information

HUHE L, L FEME T — VIR 2 — (WS B 2 — . FDUKEFZBRIT, LERK EBRPN IZFT B L TOET,
TLE RS AT L (@RY=L) Z2 VT 10 DRI P03 § %, MMt OB Y ORFIL TV X5 AT
L(FRVas) EEHT5,

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 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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FLB 4 Course Title FRMEE R 24555 1 [Advanced Course in Forest Sphere Science 1 (Ecosystem Function)]

FEZEREA Subtitle

EE# R Instructor Ve A48 [Fuyuki SATOH] (b5 A 74— VR EHEE 22— (FLIR) )

1H L2 E Other Instructors | 4EH ZME[Hideaki SHIBATAI(Z r—/v KB4 —), B4 fEMutsumi NOMURAI(Z 4—/L R
oy x—), A f@AKER[Kentaro TAKAGIN(Z 4 — /L RtEy#—), f&@i% 0 HE [Karibu
FUKUZAWA](Z 41— VR H—)

L BHFER Course Type RELE PR MR E

BASEAE R Year 2020 K& &S Course Number 045107
EAME Semester 1528 B 578 Number of Credits 2

B EMRE Type of Class % IR Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_BS 6380

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
BB BREFE T EMER T HR)
LARJ)ILa—FK:LAR)JL Level Code, Level 6 KEBE (& 1 - PR B R E CERERZANRFOFR A | FEiEEFRE)
th 530 —F -4 Middle Category Code, Title 3 Krim

IN3¥EO—K & Small Category Code, Title 8 ZRARIE 7 41— LR} F

EE&0—K - E5& Language Code, Language 0 HARGETITHFRZHE

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information AW E R B H

F—")—F Key Words
BREREE pAE MR AMOKST ZE LR B MR L F)

forest environment, forest function, acid rain, forest hydrology, CO2 budget, earth surface process

2% d B1Z Course Objectives

BB RE D PR EZNE R T DT D IEREL DA B HT 5,

The aim of this course is to learn fundamental informations about the forest function which affects our surrounding
environments.

FIE B 4E Course Goals

AR BREEZALOFA BAEH | ARARZER] OFF O BREER BRERE . BL OV R R EHMFIH DHV T | BREEARDIE R &7 5
DBYIFZADNT, 74—V RIFFEFIEEAL T O S5 5 D R BE X DT LR TED,

The goal is to consider practically about following forest functions through experiencing several field measurements and
laboratory works by the participants themselves: physicochemical interaction between forests and physical environment, the
function of forests to preserve environments, forest utilization, preservation of watersheds, sustainable management etc.

$2 %5 Course Schedule
AL RWFFEM LR (6 A 721X 7H)

We’ll have 3 days special course using Hokkaido University Forests in the beginning of June

EFrE (FE-BETHFEDORHNAEESE Homework

eMEEALE O B AR (K5, MV i, T [Z oW THERAE S TRELLIC, R BEREE A T 41— /LVRHE
FEIZDONWTTEHLTELZE,

It is desirable that the students taking this course have the information about the natural environment (climate, surface
geology, vegetation, soils etc.) of northern Hokkaido in advance.

REEE M D E#E LA % Grading System
LAR—h

Scores will be evaluated by reports

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks
THRAN BEEITFEALR,

EE 5 Reading List
BT 4= VR AR/ EERFEE A S, 2004
R KIR O E TG BRRA R S B RN - ST AR, 2015

S BAR—LR—T Websites
http://forest.fsc.hokudai.ac.jp/

AEZE D7R—LR— Websites of Laboratory

{i5#% Additional Information

-189-




F1 B4 Course Title ZRAREE R 2536 T [Advanced Course in Forest Sphere Science I (Forest Dynamics)]
FREEHE Subtitle

EEHE Instructor R B2 [Masahiro NAKAMURA] (A8 5 218 7 4 — VR EES 22— (Fadkil))
j8%4# B Other Instructors | . {E2E[CHA JOO YOUNGJ(Z 4 — /LR B4 —)

# HEA Course Type BRETR AR MF R

BASEAE R Year 2020 K& &S Course Number 045108

EAME Semester 1528 B 518 Number of Credits 2

B EMEE Type of Class fiEs X E R Year of Eligible Student 1~2

& $F} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_BS 6380

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

5] BREEEN R (CEME R IR

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th %0 —FK -4 Middle Category Code, Title 3 Krim

IN¥EO—K & Small Category Code, Title 8 ZRARIE 7 41— LR} F

B E83—F-8#8 Language Code, Language 0 AARGETITHRE

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

18 R 1§ Other Information EPE R I B R A

F—")—F Key Words
MR EAER . B fE, 1BEL, 7= uY— A Re AR pENE ., A

Biological interaction, species coexistence, disturbance, phenology, pollination ecology, productivity, herbivory

2% d B1Z Course Objectives
BROAY), FRIARZ P OE U REE B REC A PEMEIC B T2 B 22 55,

Learning forest dynamics, especially tree species and biological interactions

¥ 3% H4E Course Goals
FRARENRE I BE 35 E E e S OBfEL T +— /LR TOBLH G DO BtS

Understanding some major ecological concepts related to forest dynamics, and obtaining some skills of field works.

$2EEHE Course Schedule

1. BEIRFI R LAR LI T 2I0E

Resource partitioning and response to disturbances
2. Je B RRIE & AR PEME

Characteristics of photosynthesis and productivity
3. MEREF I DI

Response to herbivory

4. FE AR

Seed production and seed dispersal

5. BGHEIE

Characteristics of reproduction

6. FHHEEOMAIEH

Interaction among plants and pathogens

7. ZFEILAFE O LA RE R RE

Mechanisms of species coexistence and ecosystem function

PLEZFIRRILAFZEAR TR 29,

Training at Wakayama Experimental Forest

EFrE (FE-BETHFEDRHNAEESE Homework
AR R E R A FRNCHEML CTRE, BIGTONRAME v AREEZAL—RIATIDIENEELY,

It is better to understand an allometric function previously to estimate the forest biomass.

RAEEE M D E#E LA % Grading System

HE L LR —RMZ &S

DEEORZFEITBITLEME, QFE~OSIMEE, QFHRL RN —FDONEIZE > TRHI T2, Z1LELOFHI O =3
1%, (D=10%, (2)=30%, (3)=60%&3 5,

(1)Questionnaire in each lesson(10%),(2)Participation attitude for the class(30%), (3)Final report(60%)

fh S ERFEIED & Other Faculty Requirements

TXALZFE Textbooks

%52 BE Reading List

SBAR—LAR— Websites
https://hokudaiwakayama.jimdofree.com
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B D HR—LR— Websites of Laboratory

https://sites.google.com/site/zhongcunchenghongnohp/home

{i§% Additional Information
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F1 B4 Course Title ZRAAREE R 530 T [Advanced Course in Forest Sphere Science 11l (Conservation Biology)]

FEZEREA Subtitle

EE# R Instructor PE 241 [Shunsuke UTSUMI] (L5 ZE#E 74— VR RSB 72— (FLIR) )

HL 28 Other Instructors | 5B [&[Takashi SAITOHI(Z r—/V &L —), £53 EAH[Naoki AGETSUMAI(Z 4— LK+
VA=), B J5[0samu KISHIDA(Z 4 — /L REL 2 —)

# HFEA Course Type BRETR AR MF

BB Year 2020 EEIES Course Number 045109
EARS Semester 15214 B {7 Number of Credits 2

B EMRE Type of Class % &R ER Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6380

K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science
EED) BREEFE 7P CEME R 7R
LARJa—F:LARJL Level Code, Level 6 KFPE (& L - B A H CRENZRNAOR H MRS B)
4343 —F & Middle Category Code, Title 3 Fidm

IN3¥Ea—K -4 Small Category Code, Title 8 FeMIE 74— LR E}

B550—K§ 5 Language Code, Language 0 HAGECTITORE

Type

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information EER A BRER A

F—J—F Key Words
A RES:, (R4, BPAVIRE, AFgeR R

Animal Ecology, Conservation, Field Investigation, Presentation

2 %D BE Course Objectives

ki % 22 B OB S R A 2B L CRRAREN) DR IS B A ARG LA LA 1T DT 5.

This lecture is aimed to learn basic theory and research methods to conserve vertebrates and invertebrates through
investigating the number of species and abundance of various animals in the field.

FI:Z B4E Course Goals

FAEN OAERRIZES T AR PR AIEZ R T 5L b1, ZNODAEREFI e =BT 28 imae O, HAE L £L
OL—HOIEHABEU T, Bif- 7 — & AT - im0 BRI D 5 —# O T a v R OWTO A RO L2 L4 H
LT 5.

This lecture is aimed to learn a series of research processes in the field of animal ecology (i.e., theory, planning, investigation,
data analysis, and discussion). Students will learn various scientific approaches to understand influences of biological and
physiological environments on abundance and life history of animals in nature.

$2EEHE Course Schedule

FEHAOETHRLTD. B 4 A 21 A~24 BETELCND. Zil & 3D NEO7 NV —T 125030 CL IROFEIC
IWfiTe. DRTT, TROMEE B AT | T AEZFWT, WAL EOMS, MRS ERE TS, BEOT —4)>
DARAIF - =YV A ORI A 5035, 2) ) EREEER T 2y I —CTEMLZ06H HEHUEIZIFNEAE
WIREZIT. MEORET —2&2HNT, MEOEMESITEITS. 3) WHHEEIM O LR EZITV, FET —2BiTik%
FHELUTHNT 5, 4) BnoOREITH T DI ONTHNT T2, B BIZE 7 N —T 1o OREA IR,
SRR E B LIcDb, TOMRRREHEEKTD. (RE, HEAEOERRIUICI> TAEREEINLTENHD)
Students will be grouped into several research groups. Each research group will address the following topics: 1) Surveys of the
number of species and density of wild mammals and analyses of their population dynamics. 2) Survey on fish community using
an electric fisher and analyses of stomach contents of the collected fishes. 3) Survey on diverse invertebrates and analyses of
community data. 4) Survey on defense traits of plants against animal. On the last day, each group will make a presentation
about the analytical results of one of these topics.

EEFE (PE-EE)EDANELSDE Homework
TP TRA D AR L2 D72 D BA TIGE) TE DR RO LS.
We hope that students have physical strength for investigation in the field.

BARSE B D E#E L& Grading System

FRAE AT D 515 « HJG (60%) EBFFEFE R DN (400 Lo TR 5.

Students will be scared on the basis of attendance (60%) and research presentation (40%). The percentages indicate weighing of
each element in the score.

fh S ERFEIED & Other Faculty Requirements

TXAREFE Textbooks

EE 5 Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory
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{l5% Additional Information

4 F 21 B(K)~24 H (&), E/NEFEARCEEBEROEFHERZEIT. ZMEREHIRT 255 0355.

This lecture will be held at Tomakomai Experimental Forest from April 21 to April 24. The number of attendees may be
limited.
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FLB 4 Course Title M BE B F ¥ 55 IV [Advanced Course in Forest Sphere Science IV (Regional Resources
Management)]

EZEA Subtitle

EE%A Instructor & 4 [Toshiya YOSHIDA] (b5 A 74—V RRVEE 2 — (W)

$HLEE Other Instructors | 1 ZEER[Tatsuro NAKAJI(Z 4—/LREL%—), /M E[Makoto KOBAYASHIN(Z 4—/LF
L H—)

L BHFER Course Type RELE PR MR E

BASEAE R Year 2020 K& &S Course Number 045110

EAME Semester 271 B 578 Number of Credits 2

B EMRE Type of Class % IR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_BS 6382

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

BB BREFE T EMER T HR)

LAR)ILa—FK:LAR)JL Level Code, Level 6 KEBE (& 1 - PR B R E CERERZANRFOFR A | FEiEEFRE)

th 530 —F -4 Middle Category Code, Title 3 Krim

IN3¥EO—K & Small Category Code, Title 8 ZRARIE 7 41— LR} F

=553—F -5 && Language Code, Language 2 HARGER CHFEDOASAV I AR, Sl B R ERITHEH SR (HAGE

Type AFHFE) B E T DR

= EREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information AW E R B H

F—")—F Key Words
Mg PR, MBS B AR L, BMEIRO SR, Ve—~er s

regional resources, regional resource management, forest management, diverse use of forest resources, remote—censing

2% d B1Z Course Objectives

MU IR O TR A& HUs B RO N AR 2R 2L &b 10, Mgk E RS B O S AY72 %08 . BUIR RIS Z oz o FiE7
ERBRPGEIRL 202 T, REREICHEE LR E R E B OB EEZ M2,

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.

FI:Z B4E Course Goals

IR L HUIR G R O BREMEIZOWT, B OFMBHAIENL CGEm T 2280 TED

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.

$2EEHE Course Schedule

(D)2 T 3 O EF R (BRI T IO FEMNE T 1E) TIT709, sHc oW TiE 8 AIZEmT 2

@) FREICOW T, B A CRE LI, IV —T U — %4700, LB T —ar LR —he L TEEDD
- MBI s L OV HILE B R BLOD B

B BROBLIR

BRETRO ZERTL T 1L O

B EIR AR T D F Ik

(1)The intensive lesson will be held in Uryu 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 asses forest resources

EFrE (FE-BETHFEDRHNAEESE Homework
FRZHRTEE IR N

It is not necessary to make preparations beforehand.

AR D EEE LT & Grading System

(DRI D EREE GEMOLLER 20%) . Q7 N —TT—ZIZBIFHEBE (40%) . Q)T LB T—ar BL LR~k
DN (40%) 12X~ TR 3%

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 S ERFEIED & Other Faculty Requirements

TXAREFE Textbooks

EE 5 Reading List
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S BAR—LR—T Websites
https://www.hokudaiforest.jp/

AEZE D7R—LR— Websites of Laboratory

{i5#% Additional Information
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FLB 4 Course Title FH B Rl 24555 1 [Advanced Course in Agro-Ecosystem Science 1 (Crop Production)]

FEZEREA Subtitle

E|EHE Instructor 28 PE—B [Yoichiro HOSHINO] (At 5 A& 74— VR B 2 — ()

B L2 B Other Instructors | [IH = [Toshihiko YAMADAI(Z 4 —/V R4 —), SEH Bz [Toshiyuki HIRATAI(Z 4—
R Z—)  diRr il (AL AR T — LV N RE R 2 — () )

FBFEA Course Type RERFHEEMEE

BB Year 2020 K EIZIES Course Number 045111

EARS Semester 15214 B Number of Credits 2

B EMRE Type of Class % &R ER Year of Eligible Student 1~2

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6392

K4 EI—FK £ Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

EED) BREEFE 7P CEME R 7R

LARJa—F:LARJL Level Code, Level 6 KFPE (& L - B A H CRENZRNAOR H MRS B)
4343 —F & Middle Category Code, Title 3 Fidm

N —F - £ Small Category Code, Title 9 PR L

EE80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 5578 (A AGE
Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information EER A BRER A

F—J—F Key Words

TEMA e EHBETH BEER ERORR -WR 1ER EIHoRERS

Crop production, Cool and snow cover region, Exploitation and estimation of plant resource, Improvement of crop
characteristics, cropping system, Environmental condition of agricultural field

2% d B1Z Course Objectives

HEO B

MRS~y T LI B ETRORR B L O BIEA BT 2L 00 AR A FED T D PO Rl & O - Bt
EERBRET 5,

Students understand following points,

(1)the importance of exploration and improvement of crop resources

(2)the management of agricultural field and cropping system

FIE B 4E Course Goals

B3z B AR

HREBEEEWOMRAFE Y, BHEESGO R P52 BU T, (EREIROF A LS B O FEEEEET 5, ILEORLE R EY
EFEDBIMRA R AL R BGOSR EN DR T 5,

Students will have knowledge on utilization of plant resources through lecture and field excursion such as preservation of
germplasm and genetically improvement. In addition, students will understand cropping system in Hokkaido region through
lecture and excursion of experimental farm, Hokkaido University.

2 EEHE Course Schedule
e L |
REFRIIEM OBIBEIRAEWL B 2B 540 B & T B S Ve A PE | 1B B 0 B DR S LTV,
MEREIREAEW S B 1 5B TR FIc oW TS LS,
OB GETRDVER LRAF
OF ) MEROEFE~DF|
O ERE (S FBEREEDD) LIk BESNTVEH D EFE
OHERIRRZ (LD EA~DOFBLZ OB BIODNA~— I —Z LB B OB %

Rt VR AL PE | 3 B CIXRIZLL R IZ W RIS LD,

OfEHEIEEHE T DK

O FEH 1 D Rr & i B Bl

QBRI DT AP RR RS AR RE SIHERF & DBIR

@ BEART RN —D EEAEPETOTEH]
ZOMRORNIIAV T T —a BNEBESIUT, figROtED F TSNS,
This subject has two part, crop breeding and field management. Exploitation and estimation of plant resource, genome research
including molecular biology, plant breeding methods and cultivation of improved crops will be explained in former part.
Impact of global warming on agriculture production and the solutions to the problems caused by global warming, especially
genetic improvement for abiotic stresses such as drought and high temperature by DNA marker selection, is lectured as
today’ s topics.
On the other hand, crop management in Hokkaido region, techniques of field improvement and environmental friendly cropping
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system including carbon sequestration will be provided in later part. Agro—production using natural (local) energy such as
underground heat, sun—shine heat, snow mount etc is lectured as today’s topic. At the first lecture time, the purpose of this
subject and how to teach will be explained

#mPrE (FPE-EEEDAABLSE Homework
TEEE
EREEEAEATTHDO T, TNESEICLR—MAEZERL THHUTZ,

Some materials for each lecture will be provided and students will make reports using such materials.

RAEEEE DO E#E L% Grading System

JRANEL T, 2R D 7 BILL L RS Z RO &1L T 5, B HE~DSMEBEE(T0%), LR —NM30%NZL > TEH 7
2o

Students have to attend more than 70 % times of lectures. Estimation will be performed by 2 points, attendance and discussion
in the lecture (70%) and report (30%).

fh S ERFEIED & Other Faculty Requirements

T¥ AT Textbooks
BERL,

EE 5 Reading List
fBERL,

S BAR—LR—T Websites
http://www.fsc.hokudai.ac.jp/farm/

WD HR—LR— Websites of Laboratory

A AEWE T 4— VRS 2 — A A FEF T
http://www.fsc.hokudai.ac.jp/farm/

Experiment Farm, Field Science Center for Northern Biosphere
http://www.fsc.hokudai.ac.jp/farm/

{l5% Additional Information

TED A ROEERRITISCTTZ4— VR TORIANRHLOT, ERRNAEPEFHEOEA TSN GELHD, TOHE
VB 1 RIEERICHEREL . IRE T D,

Student should take an attention to following,

Field excursion will be conducted outside of regular time because excursion takes a lot of time. Date of field excursion will be
decided at the first lecture time.
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F1 B4 Course Title PR PR R 2 F550 T [Advanced Course in Agro—Ecosystem Science Il (Livestock Production)]

FEZEREA Subtitle

FF# 8 Instructor & 1E A [Masahito KAWAIL] At 5 EME 7 — NV RE S0 2 — (F7N))

BB Other Instructors | 28 £ —HB[Yoichiro HOSHINO]J(Z 4— /L REL#—), =4 AAFL[Tomohiro MITANII(Z ¢
— N RErZ—), IHA [ Toshihiko YAMADANZ 4— /LKL &#—)

FBFEA Course Type RERFHEEMEE

BB Year 2020 K EIZIES Course Number 045112

EARS Semester 2571 B {7 Number of Credits 2

B EMRE Type of Class % &R Year of Eligible Student 1~2

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6392

K4 EI—FK £ Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

EED) BREEFE 7P CEME R 7R

LARJa—F:LARJL Level Code, Level 6 KFPE (& L - B A H CRENZRNAOR H MRS B)
4343 —F & Middle Category Code, Title 3 Fidm

N —F - £ Small Category Code, Title 9 PR L

EE80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 5578 (A AGE
Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information EER A BRER A

F—J—F Key Words
KA, Fifirl e

Livestock production, sustainability

2 %D BE Course Objectives

FE DG S D WM - E SRR DB R A BRAEL , FE LR O BEAEA AR L2230, ERRRO N COFR &4 E
DEFREEZD,

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.

FI:Z B4E Course Goals

BIED HARIZBITDEEDBUIR, BBHEW RS 2RI, S 2 AIBERE . Frfih7e S pE AR RE | IR EI2RET5
Box OFFIZRE B TEFET A28, BRIERSICEE LIZ S ELEEDOS %R OB i B 5 CEDRRNEE5,

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% E5HE Course Schedule

TROPEIEETI T D23, W AR - R — LIS 72085, BRATED S,

1. FEEANH (MR OF S - FTERE - ), 2. FEOMER LA (W -F-F-IVEPE, TO% & vs HEFRH), 3. &
DR LEEL, 4. FEOBHEABREAEFEE B, 5. BOEOMLEFEE, 6. MEOBLBWE, 7. BHiOF|H, 8. BRI A
FERE, 9. FCMUEBE, 10. BEAREREFS, 11, FEEELZOLF —OMN—WERER, 12. FRMFEESEEOHY T,
13, BHFIRRIG S AL T /a7 4 — L AN —, 14, FHEOFHTRIERE, 15, FROLER-F| A

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

EFrE (FE-BETHFEDRHNAEESE Homework
HWROAIMKIZ, ZEEE A—AX—VETHBREEDD,

Before and after lectures, students get available information through papers and internet.

RAEEE M D E#E LA % Grading System

FRIELT, 2RO 7 I EOHEE ARG Ol L, REA~OS IR G%)EL R — NI Lo TRHi35, L
A—FCIIF L H B OMBRNEIC OO TOEBOGEREVETET 5,

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.
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fh FEREIE D EH Other Faculty Requirements

T¥ A ZFF Textbooks
e [ET A B AT

Lecture materials are distributed every time.

E X5 & Reading List

S BAR—LR—T Websites
http://www.fsc.hokudai.ac.jp/farm/, http://www.fsc.hokudai.ac.jp/1f/

AEZE DR—LR— Websites of Laboratory
http://www.fsc.hokudai.ac.jp/farm/
http://www.fsc.hokudai.ac.jp/If/

{##% Additional Information

FHEDORECIEER RIS T4 — VR TORARHLOT, LRNEPEFHEROBX TSNS ELHD,

T Z OB RENITEET 2L,

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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F1 B4 Course Title R R # 2% T [Special Lecture in Biosphere Science I]

S EH Subtitle N RE AR [ Overview of Pollination Ecology]

EE# B Instructor G [Hiroshi ISHII (& LK)

HLE B Other Instructors

# HEA Course Type BRETR AR MF R

BASEAE R Year 2020 K& &S Course Number 045113
EAME Semester 1528 B 518 Number of Credits 2

B EMEE Type of Class fiEs X E R Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_BS 6400

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
5] BREEEN R (CEME R IR
LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th 5 #a—F -4 Middle Category Code, Title 4 FrpliEes

INDHEO—K 4 Small Category Code, Title 0 ZDM EMH D)

B E83—F-8#8 Language Code, Language 0 AARGETITHRE

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

18 R EHIH Other Information EPE R I B R A

F—")—F Key Words
E AT BRI ATV, SIE R B AR AT A
pollination ecology, plant reproductive ecology, behavioral ecology, pollinator insects, mating system

2% M B1Z Course Objectives

W LAERY BN B O 6K R 2 K AFH BAE R & fid - S5 IEME B R O BHHEG 12 B 3B AE 00 B A B 375,
Understanding of plant—pollinator interactions and biological background of reproductive strategies in plants and pollinator
insects

FIE B 4E Course Goals

HIER 129 35 HRENFAE S DL EDNDH O, K 9 B OFENER OB 2B ARAFL TO D DI D7, Al
VDA OBENH B ARTE T DT, D ZARMESC LR O E DI B A 5.2 TEI2Oh, NHITEENLER
FOMERIF BEAERICE DIHBRENAES DL D D0HDDD, ZOIHREHEE F IR L . BN AERTFOHEMFEED D,
Following questions are key issues of this lecture:

Reason why most angiosperm species depend on animal pollinators for mating process?

How animal pollination system influences the species diversity in plants and ecosystem structure?

How human activity affects species interactions in pollination systems of natural ecosystems?

$2 %5 Course Schedule
3 AMOEFFERIENTITI, 12 H 7~9 BZTiE,

This lecture will be an intensive course during 7-9 December.

EEEE (FTF-ETVEDODANE LS E Homework
TEL R B OUIZ=0 CRBURBIR S E 2D ERES— | XL AR (2020.3.11 HAR) ISBN-10: 486064610X
FROHBREONFE P OISEREIT), BEISU TSRO,

This lecture will be done along the following Japanese text book:
EE R RO THRER MR —SMICED DL AR — <L AR (2020.3.11 HHAR) ISBN-10: 486064610X

RAEEE M D E#E LA % Grading System
HiE SR FAH DL R — N T T 5,

Based on the presence and the quality of report after lecture

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks
TEE R B DUT 72 CHRBULRIR —ZCEDDDERT A LR, 2020
VIR C TS ROZL,

%52 BE Reading List

SHBAR—LR— Websites
www.sci.u—toyama.ac.jp/env/ishii/top.html

B D HR—LR— Websites of Laboratory
www.sci.u—toyama.ac.jp/env/ishii/top.html

{i5#% Additional Information
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F1 B4 Course Title A=W L 5 513 2% 1 [Special Lecture in Biosphere Science I1]

& EREH Subtitle TK BB A=) - et (955E) [Fundamental Lecture in Aquatic Biology (English)]

EEHEB Instructor THE B [Isao KUDOJ] (KRB K EERLFRFZERR)

B L# B Other Instructors | 527 3LA3E[Hiroyuki MUNEHARA)(Z 4 — /LB Z—), =4 BEF[Yoko MITANI)(Zr—/v
Ko Z—), WP PLEB[Etsuro YAMAHAZ 4 — /LRt % —), 1K FZi[Munetaka
SHIMIZUIOK EERF2AFFER%), i Fes[Masahiro NAKAOKAN(Z 4 —/V KRB 2 —), {FHEH
F [ Tomonori ISADAI(Z t—/ANEZ—) [ KH T4 1 [Chikako NAGASATON(Z 1—/L K
=), WA i [Norishige YOTSUKURAI(Z 4 —/LREL 52 —)

L HFER Course Type RELE PR MR E

BASEAE R Year 2020 K& &S Course Number 045114
EAME Semester 1528 B 518 Number of Credits 2

B EREE Type of Class s TR E R Year of Eligible Student 1~2
&R EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_BS 6401

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
i E:05) BRESR R (R R I
LARJ)ILa—FK:LAR)JL Level Code, Level 6 KPBE (& - PR B R E CRERZAROFR A | FEiEEFRE)
th %0 —FK -4 Middle Category Code, Title 4 Frplige

INDHEO—K 4 Small Category Code, Title 0 ZDM EMH D)

B E83—F-8#8 Language Code, Language | TEETITHRE

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

18 R 1§ Other Information W PE R I B E R E

F—")—F Key Words
IKIE AW WEEARE S T
Aquatic Biology, Marine Ecology, Oceanography

2% d B1Z Course Objectives

KENCA BT DAY LR B L OV ER PO A2 EFE 2,
AW 3 L OB - D Bl A PR AR 5,

To understand the fundamentals for ecology and physiology of aquatic organisms
To understand the fundamentals of biological and chemical oceanography

FI:Z B4E Course Goals

KEICA BT DAY DL R FRIRH AU kD,

KN A B D4 0 L PR A R A S ok D,

W AE ) SR BR B D BILRIZ DWW CRILBA 12k D,

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

$2EEHE Course Schedule

A L= AR L DR EE HRICETHER T,
AR IGER TS558 T 5,

WS ONDFZZEIZHONWTIE, RU L2745,
BHEEIE8 A TAEMNHIH EaZEZTEL TS,

HEII D B2,

8 H 26 H
TR 2 JERE L PE (TRR)
B ORI 1T DA GRIR)

8 H 27 H

HRE R T DUFFE ILE (548
BB fa DRI A I T DAEME (1L3T)
KB & DA RE (GEK)
TN—T T4 AT ar Fegk (Lik)

8 A28 H
MET T 7 IR OEREAT ()
MET T 7o LIRAEAO A RE: T (JHER)

HEBED AN T CRAE)
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WD F 1 I(RH)

WERED AW 111 (I &)

Some lectures will be provided by Polycom.
Lectures will be given in English.

Schedule is tentative.

August 26
Biological productivity in the Ocean (Kudo)
Evolutional biology of hybridization in fishes (Munehara)

August 27

Marine mammals in Hokkaido (Mitani)

Diversity of embryonic development in teleost (Yamaha)
Metabolic physiology of aquatic animals (Shimizu)
Group discussion & Presentation (Kudo)

August 28

Marine Plankton and Benthos ecology I (Nakaoka)
Marine Plankton and Benthos ecology II (Isada)
Biology of seaweeds |

Biology of seaweeds Il (Nagasato)

Biology of seaweeds III (Yotsukura)

EEFE (PE-EE)EDAELSDE Homework
FANCHEBEBLOHEXEFIZL) TEEZT),

B TSI ST B 2179,

Students are required to read the chapter of the textbook in advance.
Students are required to answer the questionnaires after the class.

RAEEE M D E#E LA % Grading System
(1) RO FIZB T /N T AN B L OGRS (2) RE~DOBMEEFE 2L > TN 5, TNENOFEMO L ERIT, (1) 70%.,
(2)30%&75,

Students will be assessed by (1) questionnaires in every class (70%) and attitude of attendance (30%).

fh FEREIE D E M Other Faculty Requirements

T¥ AT Textbooks
Invitation of Oceanography,Paul R Pinet: Jones and Bartlett Publishers, 2013

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title AR 52 1 [Laboratory and Field Work in Biosphere Science 1]

REEHE Subtitle (ZRRMEEMT)

EE# B Instructor FA%5 1E—EBR [Shinichiro AIBA] (K2 i ERER 55 AL A 5E15E)

HLE B Other Instructors | T— A Z 5 2 B[All Staffs of the Course] K FBEERIFE R F55¢)

# HFEA Course Type BREER AR MF

BB Year 2020 K EIBIES Course Number 045115

EAR Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R ER Year of Eligible Student 1~1

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6502

KS¥EI1—K 4 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

EED) BREEFE P CEME R 7B

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 BEPEE) B AL E CRRIZNAFOFR B | FeiEEFRB)
th4>#E0—K & Middle Category Code, Title 5 3=

ING¥AO—K -4 Small Category Code, Title 0 Z D GRAHI7eH D)

HEEO—F-§§E Language Code, Language 2 HARGER OGEFEDNAV T NARHE, Sl RER TN 78 (HAGE
Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 2 Raf

faculties

# B EIH Other Information AW R R B R H

F—J—F Key Words
WS, ERESE . BAR, ILE, TR, fiAE, AR BAERES: | BUHAERES: . B

biodiversity, ecology, forest, mountain, wetland, vegetation, physiological ecology, reproductive ecology, statistical method

23D BH4E Course Objectives
EREROBANGE T IEE, T —F RN T IEIZ OV TES

Learning about the methodology of ecological survey in the field and data analysis

Fl|3%E H4Z Course Goals
L3S 2 RT3 AT OB mEk b F e E 545

Development of the knowledge and techniques of ecological studies related to master degree researches

{8 % 5HE Course Schedule

O (BPA 528 LA (Rt 528 ICE R LT T)

Practical works in the field will be concentrated in summer season, and practical works on data analysis will be concentrated in
winter season

#mEE (FPE-EE)EDANB LS E Homework
EH ., BRPERLAT TS
Handouts of related subjects will be distributed

RAEEE M D E#E LA % Grading System
FE ~DOSNNRE, B A | BAERE IS CGRHET2

To be evaluated based on the attitude of attendance and the acquisition situation

fh S ERFEIED & Other Faculty Requirements

TXALZFE Textbooks

%52 BE Reading List

SBAR—LAR— Websites
https://noah.ees.hokudai.ac.jp/biodiversity/index.html

B D HR—LR— Websites of Laboratory

{i§% Additional Information
ARSEENL, AR SR S — AFT B O R FR A2t L CHEIMET S

This course is basically available for the master course students of Biodiversity Science Course

-203-




FLE 4 Course Title

AR 323 1 [Laboratory and Field Work in Biosphere Science 1]

FEZERAA Subtitle

(EREEET)

HE# B Instructor

I 2247 [Shigeyuki KOSHIKAWA] K2R i BRBR 55 8L 524 22 f5%)

$B 4% B Other Instructors

o— 23 Y 2 5 42 B[ All Staffs of the Course|(RFFEER =R F#58)

B 2RI Course Type EREAFHEREME A

BB Year 2020 ErfE1E|FES Course Number 045116
AR Semester THAE B {51 3 Number of Credits 4
BRMRE Type of Class e HBER Year of Eligible Student 1~1

& FF} - U52X Eligible Department/Class

F2731)24 3—FK Numbering Code

ENV_BS 6502

KS¥EI1—K 4 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FERER R

BRELA A (CEWE R )

LARJILaA—F L)L Level Code, Level

6 R2Pe (e 1 - S0 MR H CERIZNAOR B | F7EFEERH)

th 4331 —K -4 Middle Category Code, Title

IN3¥Ea—K -4 Small Category Code, Title

0 Z O R B H72H D)

EE0—K+EEE Language Code, Language
Type

2 HAGER OPFEDANAV T NARHE, Tk
RITTEGE) ZRTE T DIRHE

TERIH S 56 (B AGE

I EIEEDRE Availability of other

faculties

1A

## B EH Other Information

A P R BB A H

F—J—F Key Words

DNA,/a—=7  BIGTTAT IV —, > —J A PCR, 4531 RfRHT
DNA, cloning, genomic library, sequencing, PCR, molecular phylogenetic analyses

23D BH4E Course Objectives

FEZEL T, ARSI D AR 2 B i 2 B 59D,

Learn fundamental methods on ecological genetics.

Fl|3%E H4Z Course Goals
BE T O EIT OB 15

Students should learn fundamental methods for genetic analyses.

122 5HE Course Schedule

1) DNA B4V IR LY 7 rm—=0 7 (152H)

+ DNA B0 o HAR
N1

s TIARIRENITVE T 77—
s BEROEEY T a—=0 )
- Fu—TERLEE

2) B OB L —7 T X (25 1)
- PCR £

c BIFTIA7 TV —DER

* DNA T —7 T &

« 7 )37 DNA Ot

- RNA OfFEMT

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

EFrE (FE-BETHFEDRHNAEESE Homework

KERITIEZOWT, EICEESE THE, H1H 215

Two hours homework in a week

AAESTE D B HE L% Grading System
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REA~OSINEE(T0%)BL UG SR 7L B T —2a (30% N & > TRt 2,
Student are graded on the basis of ardency (70%) and paper presentation (30%).

fh S ERFEIED & Other Faculty Requirements

TXAREFE Textbooks

E X5 & Reading List

SMAR—LR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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FLB 4 Course Title AR 323 1 [Laboratory and Field Work in Biosphere Science 1]

FEEEH Subtitle (BB 45T Wy « Bk AR Wy A et

HE% B Instructor )1l IEFE [Masaaki MORIKAWA] (OK =202 i BR B B B 2 00F 52 B2)

$H LB Other Instructors | i A ¥E[Tomohiro WATANABE]URIERMFHIZERT), o — A Y # 54 5[All Staffs of the
Course](KZFPEBR B R EBE)

L HFER Course Type RELE PR MR E

BASEAE R Year 2020 K& &S Course Number 045117

EAME Semester T B 578 Number of Credits 4

B EMRE Type of Class B IR Year of Eligible Student 1~1

W& EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_BS 6502

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

BB BREFE T CEMER T HR)

LARJ)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - TP AR E CRENBRNEORH  BHEfER B)
th93¥H3—K - £ Middle Category Code, Title 5 1. 92

INDHEO—K 4 Small Category Code, Title 0 FDM B AErbm)

=553—F -5 & Language Code, Language 2 HARGER OHFEDOASAV I AR, Sl B R ERITHEH SR (HAGE
Type SAFHFE) B E T DR

P ERBIEZF DRI E Availability of other NG

faculties

# B EIH Other Information AW R R B H

F—")—F Key Words

DFEWT BT TRTAITR T IR R, AT T A b BRAETENE, S AR

molecular biology, biochemistry, proteomics, genomics, microorganism, plant, biofilm, microbial activity, immune system,
hibernation

23D BH4E Course Objectives
BRES 9y TR A S B D H il A S Al L CRAR T,

The techniques related to environmental molecular biology will be acquired.

Fl|3%E H4Z Course Goals
BRSO T4 B3 2 5% A SO & L5 sIF Iz H T& 5,

Students are able to apply the techniques to the research for master thesis.

$2EEHE Course Schedule
% H ORI LB Fiili 2 B 58S E 572012, RREHDHOIZFIMIB W TIEEE1T,

To obtain techniques necessary for the research, students experience laboratory work or field work for practical training.

EFEEE (FE-EE)FEORAELS E Homework
FROREOTE HEEELT, 4.5 BFEEREDOH EFENLEND,
Students are requested to prepare and review the class for about 4.5 hours.

RAEEE M D E#E LA % Grading System
FREASO BRI, SO RE, RERRIZL> TRl 5,

Evaluation based on research achievement and presentation.

fhFEREIE D E M Other Faculty Requirements

TXALZEFE Textbooks
HYHENLOHER

textbooks will be introduced by each advisor.

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory
http://noah.ees.hokudai.ac.jp/emb/HP/

{i§% Additional Information
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LB 4 Course Title AR 323 1 [Laboratory and Field Work in Biosphere Science 1]

REEHE Subtitle (FE A RE)

EE# B Instructor /N 352 [Kiyomi ONO] (KIEEM2AFZEAT)

HLE B Other Instructors | T— A Z 5 2 B[All Staffs of the Course] K FBEERIFE R F55¢)

# HFEA Course Type BREER AR MF

BB Year 2020 FEIES Course Number 045118

EAR Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R ER Year of Eligible Student 1~1

& FF} - U52X Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6502

K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

EED) BREEFE P CEME R 7B

LARJa—F:LARJL Level Code, Level 6 KFPE (& L - B A H CRENZRNAOR H  BHEEEE B)
th 4331 —K -4 Middle Category Code, Title 5 1EE . F2Y

IN3¥Ea—K -4 Small Category Code, Title 0 ZOfh (R Er7etm)

=553—F -5 & Language Code, Language 2 HARGER QGEGEONAV L TNAZHE, B BRI S 58 (B AGE
Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information EWER A BRER A

F—J—F Key Words

A G, AR E | AR ARAREEYE . RE AR AR BREEIE ENERR, T —FTF =)

research planning, setup of a study plot, plant community, forest community, plant ecophysiology, fieldwork, measurements of
environmental conditions, laboratory experiment, data check

2% d B1Z Course Objectives

TEWEE UG D AERECA BRI BE 3 29000 FHE, BT, Fnilk G D AL I AL THITE D,

To teach basics of methods, procedures, knowledge etc. for the studies of plant ecology and plant ecophysiology through
practice.

Fl|3%E H4Z Course Goals

T A Re oA B AR RE A I B T A A A A B 1 CR B TEAIIREME DO EARZ HIZOIT 5,

To master basic skills of carrying out a fieldwork relating to studies of plant ecology and plant ecophysiology safely on your
own.

{8 % 5HE Course Schedule

FICHA TSI T 2R B 2 FZMTITON, ZlE OHEEZET DL E DD,

o, BEWICBII2E COREEEEITOBERDHD,

Practices of field surveys or experiments will be made mainly in the field, while the needs of students may be considered. Field
practices may be conducted in the field in the snowy season.

EFrE (FE-BETHFEDRHNAEESE Homework
ZORBEEFEE S5,

To be indicated in the class.

BRSO EEE LT % Grading System

JRAIEL T, FEEERRD 7 L, Lo 2 ARl O EE T 5,

(1) #EOERIZBTHEM (20%) . (2) FEE~DOBIRELE (40%) . (3) FEEIZLHHEMEDOBIHREE (40%) IZXViREH)
R %,

In principle, evaluation will be done to students with 70% or more attendances.

(1), questions made by students at each class (20%); (2), positive attitude of participation (40%); (3), degree of mastering skills
etc. through the class;

will be major standards of evaluation.

fh S ERFEIED & Other Faculty Requirements

TX AT} E Textbooks
fEA L, HEIZGC CTE R A E AT 5,

Not used. Handouts prepared by teachers will be given when necessary.

& 52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/plantecol/

{i§% Additional Information
A B IR GEE RS B VNS R ECTHANEE 9528,

Students wishing to take this experiment should contact the responsible teacher (Dr. Ono) beforehand.
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LB 4 Course Title AR 323 1 [Laboratory and Field Work in Biosphere Science 1]

REEHE Subtitle (T He)

EE# B Instructor /R FRER [Ttsuro KOIZUMI] OB HIER BRBE L A F 72 Be)

HLE B Other Instructors | T— A Z 5 2 B[All Staffs of the Course] K FBEERIFE R F55¢)

# HFEA Course Type BREER AR MF

BB Year 2020 FEIES Course Number 045119

EAR Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R ER Year of Eligible Student 1~1

& FF} - U52X Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6502

K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

EED) BREEFE P CEME R 7B

LARJa—F:LARJL Level Code, Level 6 KFPE (& L - B A H CRENZRNAOR H  BHEEEE B)
th 4331 —K -4 Middle Category Code, Title 5 1EE . F2Y

IN3¥Ea—K -4 Small Category Code, Title 0 ZOfh (R Er7etm)

=553—F -5 & Language Code, Language 2 HARGER QGEGEONAV L TNAZHE, B BRI S 58 (B AGE
Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 2 Raf

faculties

# B EIH Other Information EWER A BRER A

F—J—F Key Words
Afess, WAV, [FIE, WFgeR#E

Ecology, Field survey, Species identification, Presentation

23D BH4E Course Objectives
A RE I B T A RN 7 B R L N A AL S A LB L TR T 5,

This lecture is aimed to learn basic theories and methods for animal ecology through field practices.

Fl|3%E H4Z Course Goals
T AR DI A RE A O F R F e LA YRR T 1B E 5D,

The goal of this lecture is to acquire fundamental theories and standard methods for empirical researches on animal ecology.

B % 5HE Course Schedule

% H ORI TR RN 28838572010, EFBREHDVITFHIMNIBWTEEZITH, HEHEMERNCHES
2o

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.

EFrE (FE-BETHFEDORHNAEESE Homework
FEEEELC 4 RMERED R EFENEEND,

About 4 hours as preparation and a review of the class.

RAEEE M D E#E LA % Grading System
BAEA~DEERLE S A B E R A BINZREN T2,

Evaluate the process and the achievement of research subject.

fhFEREIE D E M Other Faculty Requirements

TXALZEFE Textbooks
HYHENLOHER

Suggestions from teachers.

%52 BE Reading List
U HE DN DOFER

Suggestions from teachers.

SBA—LAR— Websites

AEZE DR—LR— Websites of Laboratory
http://noah.ees.hokudai.ac.jp/envmi/zoo/

{i§% Additional Information
FHBH AR OB ENITIER 7528,

Pay attention to announcement for opening.
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LB 4 Course Title AR 323 1 [Laboratory and Field Work in Biosphere Science 1]

REEHE Subtitle (M AR R )

RE#A Instructor T B (sao KUDOJ (KZEBEKFER 2 5ER)

HLE B Other Instructors | T— A Z 5 2 B[All Staffs of the Course] K FBEERIFE R F55¢)

# HFEA Course Type BREER AR MF

BB Year 2020 FEIES Course Number 045120

EAR Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R ER Year of Eligible Student 1~1

& FF} - U52X Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6502

K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

EED) BREEFE P CEME R 7B

LARJa—F:LARJL Level Code, Level 6 KFPE (& L - B A H CRENZRNAOR H  BHEEEE B)
th 4331 —K -4 Middle Category Code, Title 5 1EE . F2Y

IN3¥Ea—K -4 Small Category Code, Title 0 ZOfh (R Er7etm)

=553—F -5 & Language Code, Language 2 HARGER QGEGEONAV L TNAZHE, B BRI S 58 (B AGE
Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 2 Raf

faculties

# B EIH Other Information EWER A BRER A

F—J—F Key Words
B, P B3 74— RU— | BNER

Oceanographical Field Observation, Field Work on Board and land, Laboratory experiments

23D H4E Course Objectives

WEEDBIZ B L CEOHE T EEE ST 5, FICBLIANLLTVOLBIEME AT 0, tho hikzesZ bbb,

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.

FI:Z B4E Course Goals

O MFPEBLINZ IEREN D LRI TIRHIZEMNTES,

@ VELEBLFE BB IE LS B BIRICE LR TX D,

@S OBLAZ EHED DL RNATOEN H RS,
@FEBRENICBITDEEERE ELID DL EIITHENH KD,

(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.

$2EEHE Course Schedule
O B
@ 7 kFEE
@LIZA% - H]
@ENFER

(D Oceanographical field observation
®) Field work on board

®Field observation

@®Laboratory experiments

EEFE (PE-EE)EDANELSDE Homework

FHANHERESNDEONE LK HHEL T2 s,

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.

REEE M D E#E LA % Grading System
JBIERI B L LR — M LD & B3

Grade point will be decided by the evaluation of submitted report and the attitude of attendances.)

fh S ERFEIED & Other Faculty Requirements

TXALZFE Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory
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{l5% Additional Information
FEBREOREFNFIZ OO UG HB IR EbETE
Student should ask to the supervisor for actual contents.
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FLB 4 Course Title AR 323 1 [Laboratory and Field Work in Biosphere Science 1]

FEZERAA Subtitle CNEEES)

HE% B Instructor 2R 5L3E [Hiroyuki MUNEHARA] (b5 A8 7 «— L RE 2 — (F L))

LB Other Instructors | T—AFH Y Z 5 4 B [All Staffs of the Course](RZPEEREERL £ 5%)

B 2RI Course Type EREAFHEREME A

BB Year 2020 ErfE1E|FES Course Number 045121
AR Semester THAE B {51 3 Number of Credits 4
BRMRE Type of Class e HBER Year of Eligible Student 1~1

& FF} - U52X Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6502

K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

(B 5] BRTLR AR (LY R A R

LARIA—K:L AL Level Code, Level 6 R2Pe (e 1 - S0 MR H CERIZNAOR B | F7EFEERH)

th 4331 —K -4 Middle Category Code, Title

IN3¥Ea—K -4 Small Category Code, Title

0 Z O R B H72H D)

EE0—K+E&E Language Code, Language

2 HAGER OPFEDANAV T NARHE, Tk

TERIH S 56 (B AGE

Type ST HEFE) R TE T DI
PR BISE DA E Availability of other )
faculties

## B EH Other Information LY R B E

F—J—F Key Words

FE7 I8, R, b, =R AV RT | ATE R BRRE, B, =V B

sperm, egg, development, differentiation, fertilization, organelle, gamete, life history, population, community, monitoring,
sensing

2% d B1Z Course Objectives

K RSN BU T B ERIATA N KT AIIC O TOAREIRER , R, Bl & I\ CRBRA A i 2, 523
ZLTIERS T2,

In this work, students study fundamental and pioneering technology about field science, such as observation and evaluation of
marine ecosystem, cultivation of seaweed and fish, and so on, at each field station belonged.

¥ 3% H4E Course Goals
ENENDT 4 — VRIFFRIC B IEEER | Jeuii7e Bl 26532,

Students will master fundamental and pioneering technology required in each field station.

122 5HE Course Schedule
FNENOEFFiRE B TEEEND,

Education plan of this laboratory and field—work are planned in each teacher at each field station.

#HFE (FPE-EE)FORNBLSE Homework
ENENDOFEERRFOR—LN=VREZ AN TP EL, R TRICEAMAER2EZANTERL, X0 AEBIT
EERR HARIZOWT 1 IR AL, el 2§ D 2L ELLY,

Preferable to carry out preparations and reviews of each lecture about 1 hour using the text and homepage.

REEE M D E#E LA % Grading System

JBAER DU T DIRDFLA (40%) FL VLR —F (60%) IZ LV A RIFEG 35

Academic grade is evaluated by the basis of ardency (40%) and reports (60%). The percentages indicate weighing of each
element in the scope.

fh FEREIE D E M Other Faculty Requirements

TXALZEFE Textbooks
HAEED OO

%52 BE Reading List

SBA—LAR— Websites

AEZE D7R—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title AR 52 1 [Laboratory and Field Work in Biosphere Science 1]
EERAHE Subtitle (AR E)

EE# B Instructor WY 241 [Shunsuke UTSUMI] (b5 AW 7 — VR B4 — (FLIER))
HLE B Other Instructors | T— A Z 5 2 B[All Staffs of the Course] K FBEERIFE R F55¢)

# HFEA Course Type BREER AR MF

BB Year 2020 K EIBIES Course Number 045122

EAR Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R ER Year of Eligible Student 1~1

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6500

KS¥EI1—K 4 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
EED) BREEFE P CEME R 7B

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 BEPEE) B AL E CRRIZNAFOFR B | FeiEEFRB)
th4>#E0—K & Middle Category Code, Title 5 3=

ING¥AO—K -4 Small Category Code, Title 0 Z D GRAHI7eH D)

=553—F -5 & Language Code, Language 0 HAGECTITORE

Type

=P EREISEE DRI E Availability of other 2 Raf

faculties

# B EIH Other Information AW R R B R H

F—J—F Key Words
BIROFEFAL /34T | BRI R AREE . MR, BEMER T E, T4 Ay ay

type and distribution of forests, ecosystem services, forest conservation, presentation, discussion

23D H4E Course Objectives

FAROE DL A7 HERE , HIERIRIEL O R KB Y2 E I T DM OIRE | SRSB4 A o4, THFRIHOHY
FE OB ARG ET D, RO O R F R 2L LI EIBATOFREE2B I HREERICET 104
HIR OB 2 A B 532 B s « AR JE D BUIR « 58 OBFFERRE R ST\ T, IEME CRURI R BRR IR D D, Fio. A E ~DL)
KHEFUT, S ORRCME G R OMER - FERREEERERL, 5% OFE O F MR B OV THRESDEIT

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 thorough the experiences such as searching information, writing reports and making
presentation.

¥l 3% H4Z Course Goals

AEBOFERBZEAEIL L TOLITHD,

1. HARSCHFUZ IS I DERMAHE R ORERE, A2HE, fR4A, FIIFIZBE 32 BB Al O F U DWW THRfiE T
2. FMRAERER DL M7 HERRIZ B2 — MR AU RBR IR O IR SRR L . By DB X2 B2 EL DD,

3. BHFRNCITMEIAS N QO WHRIENZ L <O RRREBMEIE T 222 R T2

4. LR —OAER - FER D ITIER EHRRBRL, A B D FE D IR TR OV T OISV EITH

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 such as methods of
preparing and presenting reports.

$2 %5 Course Schedule

AR EL, MEBEREER L THREBEZRBINI, TAAD Y ay EHENPLOT RARARIZLY, FEERD D,

Students write a report material and make a presentation. The learning will be deepened by discussion and advises from
teachers.

#HFE (FPE-EE)FORNBLSE Homework
BRI SR E i DI MA UL | S BRI O, T8 T = a DR 21T

It is required to collect information from relevant scientific papers, and to prepare report materials and presentation.

BRSO EEE LT % Grading System

HEBEIONE FEFIRDL TAAT v 2 ~DOBINEB IR EZL LT, RATNEHET 5

Students will be evaluated comprehensively based on contents of the report material, quality of presentation, participation
attitude in discussion, and etc.
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fhFEREIE D E M Other Faculty Requirements

TX AT} & Textbooks
HRE-2EEORRBUAREE OFEHRELL CODIENDL, ZOFIEIZDONWTOT RANALARERBIRD, T2, TNEND
FRREIZ OV, Y e R B B ELRE OB LRI,

EE 5 Reading List

SMAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title AR 52 1 [Laboratory and Field Work in Biosphere Science 1]

EERAHE Subtitle (B M PR B B 27

EEZE Instructor B2 ¥—HAF [Yoichiro HOSHINO] (AL 5 AEWE 7 4 — VRV 22— (R35))

HLE B Other Instructors | T— A Z 5 £ B[All Staffs of the Course K FBEERIFE R F55¢)

# HFEA Course Type BREER AR MF

BB Year 2020 K EIBIES Course Number 045123

EAR Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R ER Year of Eligible Student 1~1

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6502

KS¥EI1—K 4 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

EED) BREEFE P CEME R 7B

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 BEPEE) B AL E CRRIZNAFOFR B | FeiEEFRB)
th4>#E0—K & Middle Category Code, Title 5 3=

ING¥AO—K -4 Small Category Code, Title 0 Z D GRAHI7eH D)

EE80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 578 (A AGE
Type T TeiE) HRETDRE

fFEEEBEFDTE Availability of other 1]

faculties

#% R E1H Other Information AW R R B R H

F—J—F Key Words
B E B R, 2N
Agro—ecosystem Science, Laboratory and Field Work

23D BH4E Course Objectives
P BB AL I BE T A JL R R B i A SR Al L RG9S,

To learn the basic technology of Agro—ecosystem Science through laboratory and field work

Fl|3%E H4Z Course Goals
o B BB R A B D R R T e B 1201, B BOWFZERE O XA TITIE I TE D,

To be able to utilize the basic technology concerning Agro—ecosystem Science through laboratory and field works.

{8 % 5HE Course Schedule

% 1 OWTNC I B SR T BARS EAT2012, FRE DB ML I\ TR BT,

Practical training is carried out in laboratory or field in order to acquire the basic technology necessary for each student’s
research.

ZHEFT (FE-EE)EONELSE Homework
BAT OB RS C T B L OB AT,

Student prepares and reviews using distributed materials and so on.

RAEEE M D E#E LA % Grading System
FREASOBOFHARIL, HOINToAR, BRRBRIZES> THET 2,

The evaluation is based on activities, results obtained and presentations.

fh S ERFEIED & Other Faculty Requirements

TXALZFE Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory
I B 7 — N KB 2 — AW AR FET SRS http://www.fsc.hokudai.ac.jp/farm/
Experiment Farm, Field Science Center for Northern Biosphere, Hokkaido University — http://www.fsc.hokudai.ac.]p/farm/

{l5% Additional Information

FHIBR MG ZOBRENITEE T AL, S LF I P E R P o — 2H B IOE& 228

Attention is paid to lecture guide after the term start. Students who want to have this program will contact the teacher on
practice date.
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F1 B4 Course Title AW R 5238 T [Laboratory and Field Work in Biosphere Science I1]

REEHE Subtitle (ZRRMEEMT)

EE# B Instructor #A%5 1E—EBR [Shinichiro AIBA] (R=#Be i ERER BT AL A 5E15E)

HLE B Other Instructors | T— A Z 5 2 B[All Staffs of the Course] K FBEERIFE R F55¢)

# HFEA Course Type BREER AR MF

BB Year 2020 K EIBIES Course Number 045124

EAR Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R ER Year of Eligible Student 2~2

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6502

KS¥EI1—K 4 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

EED) BREEFE P CEME R 7B

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 BEPEE) B AL E CRRIZNAFOFR B | FeiEEFRB)
5 $a0—F £ Middle Category Code, Title 5 i - HEHE

ING¥AO—K -4 Small Category Code, Title 0 Z D GRAHI7eH D)

HEEO—F-§§E Language Code, Language 2 HARGER OGEFEDNAV T NARHE, Sl RER TN 78 (HAGE
Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 2 Raf

faculties

# B EIH Other Information AW R R B R H

F—J—F Key Words

LSRR, AR, BRAR, (LT, R, REZE AR RE S BB RESS BT, BREEH, BEARENT

biodiversity, ecology, forest, mountain, wetland, vegetation, physiological ecology, reproductive ecology, statistical methods,
environmental measurement, genetic analysis

2% d B1Z Course Objectives
EREFROBANRE L, EBRTIE, T —H T TR OWTES

Learning about the methodology of ecological survey in the field, experimental study, and data analysis

¥ 3% H4E Course Goals
& L3 SO FE A T CED IR E T BEE B ST 5

Development of the knowledge and techniques of ecological studies related to master degree researches

122 5HE Course Schedule
PG II E N, BN EBRELS OSN35 1335 RN L TITD

Practical works in the field will be concentrated in summer season, and other works will be concentrated in spring and autumn

season.
EFrE (FE-BETHFEDORHNAEESE Homework
WE, EEEEAT T

Handouts of related subjects will be distributed

RAEEE M D E#E LA % Grading System
FEEA~OSNIRIL, B A T7 | B IZSC G2

To be evaluated based on the attitude of attendance and the acquisition situation

fhFEREIE D E M Other Faculty Requirements

TXAREFE Textbooks

EE 5 Reading List

S BAR—LR—T Websites
https://noah.ees.hokudai.ac.jp/biodiversity/index.html

AEZE D7R—LR— Websites of Laboratory

{i5#& Additional Information
AREET, ARSI A Fa— 2D KRERAEZHGITE T 5

This course is basically available for the master course students of Biodiversity Science Course
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F1 B4 Course Title AW R 5238 T [Laboratory and Field Work in Biosphere Science I1]

FEZERAA Subtitle

(EREEET)

EHIEHE Instructor #)1l %447 [Shigeyuki KOSHIKAWA] CR 2B i ER B B2 R 2022 B

LB Other Instructors | T—AFH Y Z 5 4 B [All Staffs of the Course](RKZPEEREERL £ 15%)

B 2RI Course Type EREAFHEREME A

BB Year 2020 ErfE1E|FES Course Number 045125
AR Semester THAE B {51 3 Number of Credits 4
BRMRE Type of Class e HBER Year of Eligible Student )

& $F} - U5X Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6502

K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

(B 5] BRTLR AR (LY R A R

LARIA—K:L AL Level Code, Level 6 R2Pe (e 1 - S0 MR H CERIZNAOR B | F7EFEERH)

th 4331 —K -4 Middle Category Code, Title

IN3¥Ea—K -4 Small Category Code, Title

0 Z O R B H72H D)

EE0—K+E&E Language Code, Language

2 HAGER OPFEDANAV T NARHE, Tk

TERIH S 56 (B AGE

Type ST HEFE) R TE T DI
PR BISE DA E Availability of other )
faculties

## B EH Other Information LY R B E

F—J—F Key Words
BEISHENE, 7/ nyo— A FA ST R M

Genetic diversity, phenology, symbiosis, parasitism, polymorphism, phenotypic plasticity

23D BH4E Course Objectives
FHEEZELTC, AEBRCPICEET DIR853,

Learn advanced methods on ecological genetics.

¥l 3% H4Z Course Goals

ZERMERH B D IR IR AR A MERS T 5, SHIZ, FEEEOTINHA B I OVEREICBIT AT T — 2 & BRiIc B 42
L. AV FIT A DB A RNET RN 24D, (HONICH TN T — 2B RE2T VBT — a5 a &0
Do

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.

{8 % 5HE Course Schedule

1) MBI 2EE OREBIE B L ORI T — 2 OIUE (17 #])
« FEW) DB B L OAETER O 28 L O fRMT

- EEFFHEBEN OBAE LA B ERBE D AT

- FHEBEW) O /AL FER E

2) FREICBIT DT - B (15

- FEW) D22 Bl L BFEAR K O FRHT

+ B XL L BTEAR RIS LU A - A AL BILR O fRMT

3) FEBRE LI IT DB (277 H0)

« TP A LEIC L DE I OFERRBIR DT

- EES O FACH LS RMBEIROEHT

- ZRREICBE D DB AR T- D HE AR D FEHT

« BRI EDERBR LA DOEARR, Bk O

« REUBATYAMEIZ B D DI85 T O [RIE L 34— OFRHT
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 and host—parasitoid interactions.

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
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morphological diversity.

+ Analyses of heritability and heritable modes by crossing
experiments.

+ Identification expression analyses of genes associated with
phenotypic plasticity.

EEFE (PE-EE)EDABLSE Homework

FBRITEIZ DO TORMBAEFICTESETH, i 2 R,

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.

BARET B DO E#ELF5 & Grading System
FRHEADOBNAEEE(T0%) 3 KOV R —BOWIZ LD A& HIRHGZ 1T,

We assign the grade on the basis of scores that account ardency in lecture (weight of 70%) and submitted reports (30%).

fh S ERFEIED & Other Faculty Requirements

T A -#F & Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title AW R 5238 T [Laboratory and Field Work in Biosphere Science I1]

FEEEH Subtitle (BB 45T Wy « Bk AR Wy A et

HE% B Instructor )1l IEFE [Masaaki MORIKAWA] (OK =202 i BR B B B 2 00F 52 B2)

$H LB Other Instructors | i A ¥E[Tomohiro WATANABE](RIERHFHIZERT), o — A Y # 54 5[All Staffs of the
Course](KZFPEBR B R EBE)

L HFER Course Type RELE PR MR E

BASEAE R Year 2020 K& &S Course Number 045126

EAME Semester T B 578 Number of Credits 4

B EMRE Type of Class B IR Year of Eligible Student 2~2

W& EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_BS 6502

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

BB BREFE T CEMER T HR)

LARJ)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - TP AR E CRENBRNEORH  BHEfER B)
th93¥H3—K - £ Middle Category Code, Title 5 1. 92

INDHEO—K 4 Small Category Code, Title 0 FDM B AErbm)

=553—F -5 & Language Code, Language 2 HARGER OHFEDOASAV I AR, Sl B R ERITHEH SR (HAGE
Type SAFHFE) B E T DR

P ERBIEZF DRI E Availability of other NG

faculties

# B EIH Other Information AW R R B H

F—")—F Key Words

DFEWT BT TRTAITR T IR R, AT T A b BRAETENE, S AR

molecular biology, biochemistry, proteomics, genomics, microorganism, plant, biofilm, microbial activity, immune system,
hibernation

23D BH4E Course Objectives
BRES 9y TR A S B D H il A S Al L CRAR T,

The techniques related to environmental molecular biology will be acquired.

Fl|3%E H4Z Course Goals
BRSO T4 B3 2 5% A SO & L5 sIF Iz H T& 5,

Students are able to apply the techniques to the research for master thesis.

$2EEHE Course Schedule
% H ORI LB Fiili 2 B 58S E 572012, RREHDHOIZFIMIB W TIEEE1T,

To obtain techniques necessary for the research, students experience laboratory work or field work for practical training.

EFEEE (FE-EE)FEORAELS E Homework
FROREOTE HEEELT, 4.5 BFEEREDOH EFENLEND,
Students are requested to prepare and review the class for about 4.5 hours.

RAEEE M D E#E LA % Grading System
FREASO BRI, SO RE, RERRIZL> TRl 5,

Evaluation based on research achievement and presentation.

fhFEREIE D E M Other Faculty Requirements

TXALZEFE Textbooks
HYHENLOHER

textbooks will be introduced by each advisor.

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory
http://noah.ees.hokudai.ac.jp/emb/HP/

{i§% Additional Information
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F1 B4 Course Title AW R 5238 T [Laboratory and Field Work in Biosphere Science I1]

REEHE Subtitle (FE A RE)

EE# B Instructor /N 352 [Kiyomi ONO] (KIEEM2AFZEAT)

HLE B Other Instructors | T— A Z 5 2 B[All Staffs of the Course] K FBEERIFE R F55¢)

# HFEA Course Type BREER AR MF

BB Year 2020 FEIES Course Number 045127

EAR Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R ER Year of Eligible Student 2~2

& FF} - U52X Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6502

K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

EED) BREEFE P CEME R 7B

LARJa—F:LARJL Level Code, Level 6 KFPE (& L - B A H CRENZRNAOR H  BHEEEE B)
th 4331 —K -4 Middle Category Code, Title 5 1EE . F2Y

IN3¥Ea—K -4 Small Category Code, Title 0 ZOfh (R Er7etm)

=553—F -5 & Language Code, Language 2 HARGER QGEGEONAV L TNAZHE, B BRI S 58 (B AGE
Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information EWER A BRER A

F—J—F Key Words

B ANTRAT WA REYE . ARAREEYE, M AR ERAE R BREEIIE BNFERR, T —HDFLD

fleldwork, plant community, forest community, plant ecophysiology, measurements of environmental conditions, laboratory
experiment, data handling

2% d B1Z Course Objectives
MEREE DA RECABRIC B 3 DI D 5, 07, FikE2 E R 2l THRITE 5,

To teach methods, procedures, knowledge etc. for the studies of plant ecology and plant ecophysiology through practice.

FI:Z B4E Course Goals

T A e 2o A PR A I B T D B AN A O AL 7 — X OB H 4y CCEL IR ENEE HIZ DT D,

To master the skills of carrying out a fieldwork and data handling relating to studies of plant ecology and plant ecophysiology
on your own.

$2EEHE Course Schedule

FIZHAFESCENERICEATIHESEZFEMTITON, ZFEOMLEEBETIHELHD,

Fio HMEUIB TN TOREREEITHIEE DR DD,

Practices of field surveys and/or lab experiments will be made mainly in the field or in a laboratory, while the needs of students
may be considered. Field practices may be conducted in the field in the snowy season.

EFrE (FE-BETHFEDORHNAEESE Homework
O EIRE T D,

To be indicated in the class.

RAEEEE DO E#E L% Grading System

JRAIEL T, FEEERRD 7 FILL Lo 12 ARl OS5 EE 35,

(1) wEREIOFEBIZBTHEM (20%) | (2) FEE~OBIRELE (40%) | (3) FEEIZLAHMFEDOB BRI (40%) IZXVRE1)
RIS 5,

In principle, evaluation will be done to students with 70% or more attendances.

(1), questions made by students at each class (20%); (2), positive attitude of participation (40%); (3), degree of mastering skills
etc. through the class;

will be major standards of evaluation.

fh S ERFEIED & Other Faculty Requirements

T¥ A ZFF Textbooks
LR, SEIZGE CTE R B AT 95,

Not used. Handouts prepared by teachers will be given when necessary.

%52 BE Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/plantecol/

{i§% Additional Information
AT A IR S Y B L VN0 ETHANCEE T 528,

Students wishing to take this experiment should contact the responsible teacher (Dr. Ono) beforehand.
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F1 B4 Course Title AW R 5238 T [Laboratory and Field Work in Biosphere Science I1]

REEHE Subtitle (T He)

EE# B Instructor /R FRER [Ttsuro KOIZUMI] OB HIER BRBE L A F 72 Be)

HLE B Other Instructors | T— A Z 5 2 B[All Staffs of the Course] K FBEERIFE R F55¢)

# HFEA Course Type BREER AR MF

BB Year 2020 FEIES Course Number 045128

EAR Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R ER Year of Eligible Student 2~2

& FF} - U52X Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6502

K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

EED) BREEFE P CEME R 7B

LARJa—F:LARJL Level Code, Level 6 KFPE (& L - B A H CRENZRNAOR H  BHEEEE B)
th 4331 —K -4 Middle Category Code, Title 5 1EE . F2Y

IN3¥Ea—K -4 Small Category Code, Title 0 ZOfh (R Er7etm)

=553—F -5 & Language Code, Language 2 HARGER QGEGEONAV L TNAZHE, B BRI S 58 (B AGE
Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information EWER A BRER A

F—J—F Key Words
e, BPANIRA, AFSERE
Ecology, Fieldwork, Research methods

23D H4E Course Objectives

By AR RS T 5 REFIRY AR & 8 AR e R A I A R 2 L B L CEET 2,

This lecture is aimed to learn expertized knowledge and advanced research techniques for animal ecology through field
practices.

FI:Z B4E Course Goals

B ARSI DR AMERE A O S A RIRk S i EE 2RI I B AR T 5,

The goal of this lecture is to acquire expertized knowledge and advanced research techniques for empirical researches on
animal ecology.

$2 %5 Course Schedule
FREHE DMEBNC S5,

Lecture will be planned by each supervisor.

EFrE (FE-BETHFEDORHNAEESE Homework
10 FFE o T EEE N LEEND,

About 10 hours as preparation and a review of the class.

RAEEE M D E#E LA % Grading System
BAEA~DEERLE S A B E R A BINZREN T2,

Evaluate the process and the achievement of research subject.

fhFEREIE D E M Other Faculty Requirements

TXALZEFE Textbooks
HYHENLOHER

Suggested from supervisor.

%52 BE Reading List
U HE DN DOFER

Suggested from supervisor.

SBA—LAR— Websites

AEZE DR—LR— Websites of Laboratory
http://noah.ees.hokudai.ac.jp/envmi/zoo/

{i§% Additional Information
FHBH AR OB ENITIER 7528,

Pay attention to announcement for opening.
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F1 B4 Course Title AW R 5238 T [Laboratory and Field Work in Biosphere Science I1]

REEHE Subtitle (M AR R )

RE#A Instructor T B (sao KUDOJ (KZEBEKFER 2 5ER)

HLE B Other Instructors | T— A Z 5 £ B[All Staffs of the Course] (K FBEERIFE R F55¢)

# HFEA Course Type BREER AR MF

BB Year 2020 FEIES Course Number 045129

EAR Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R ER Year of Eligible Student 2~2

& $F} - U5X Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6502

K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

EED) BREEFE P CEME R 7B

LARJa—F:LARJL Level Code, Level 6 KFPE (& L - B A H CRENZRNAOR H  BHEEEE B)
th 4331 —K -4 Middle Category Code, Title 5 1EE . F2Y

IN3¥Ea—K -4 Small Category Code, Title 0 ZOfh (R Er7etm)

=553—F -5 & Language Code, Language 2 HARGER QGEGEONAV L TNAZHE, B BRI S 58 (B AGE
Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 2 Raf

faculties

# B EIH Other Information EWER A BRER A

F—J—F Key Words
B, P B3 74— RU— | BNER

Oceanographical Field Observation, Field Work on Board and land, Laboratory experiments

23D H4E Course Objectives

WEEDBIZ B L CEOHE T EEE ST 5, FICBLIANLLTVOLBIEME AT 0, tho hikzesZ bbb,

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.

FI:Z B4E Course Goals

O MFPEBLINZ IEREN D LRI TIRHIZEMNTES,

@ VELEBLFE BB IE LS B BIRICE LR TX D,

@S OBLAZ EHED DL RNATOEN H RS,
@FEBRENICBITDEEERE ELID DL EIITHENH KD,

(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.

$2EEHE Course Schedule
O B
@ 7 kFEE
@LIZA% - H]
@ENFER

(D Oceanographical field observation
®) Field work on board

®Field observation

@®Laboratory experiments

EEFE (PE-EE)EDANELSDE Homework

FHANHERESNDEONE LK HHEL T2 s,

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.

REEE M D E#E LA % Grading System
JBIERI B L LR — M LD & B3

Grade point will be decided by the evaluation of submitted report and the attitude of attendances.)

fh S ERFEIED & Other Faculty Requirements

TXALZFE Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory
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{l5% Additional Information
FEBREOREFNFIZ OO UG HB IR EbETE
Student should ask to the supervisor for actual contents.
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F1 B4 Course Title AW R 5238 T [Laboratory and Field Work in Biosphere Science I1]
REEHE Subtitle GNEERED)

EE# B Instructor SRR BL5E [Hiroyuki MUNEHARA] (b5 AW 7 1 — AV REFEEL 2 — (FLD)
HLE B Other Instructors | T— A Z 5 2 B[All Staffs of the Course] K FBEERIFE R F55¢)

# HFEA Course Type BREER AR MF

BB Year 2020 FEIES Course Number 045130

EAR Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R ER Year of Eligible Student 2~2
& FF} - U52X Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6500

K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

EED) BREEFE P CEME R 7B

LARJa—F:LARJL Level Code, Level 6 KFPE (& L - B A H CRENZRNAOR H  BHEEEE B)
th 4331 —K -4 Middle Category Code, Title 5 1EE . F2Y

IN3¥Ea—K -4 Small Category Code, Title 0 ZOfh (R Er7etm)

=553—F -5 & Language Code, Language 0 HAGECITHRE

Type

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information EWER A BRER A

F—"J—F Key Words

FE7 I8, R, b, =R AV RT | ATE R BRRE, B, =V B

sperm, egg, development, differentiation, fertilization, organelle, gamete, life history, population, community, monitoring,
sensing

2% d B1Z Course Objectives

K RSN BU T B ERIATA N KT AIIC O TOAREIRER , R, Bl & I\ CRBRA A i 2, 523
FELTEETS

In this work, students study fundamental and pioneering technology about field science, such as observation and evaluation of
marine ecosystem, cultivation of seaweed and fish, and so on, at each field station belonged.

¥ 3% H4E Course Goals
ENENDT 4 — VRIFFRIC B IEEER | Jeuii7e Bl 26532,

Students will master fundamental and pioneering technology required in each field station.

122 5HE Course Schedule
FNENOEF iR ICBWTEEENS,

ucation plan of this laboratory and field—work are planned in each teacher at each field station.

#HFE (FPE-EE)FORNBLSE Homework
ENENDOFEERRFOR—LN=VREZ AN TP EL, R TRICEAMAER2EZANTERL, X0 AEBIT
EERR HARIZOWT 1 IR AL, el 2§ D 2L ELLY,

Preferable to carry out preparations and reviews of each lecture about 1 hour using the text and homepage.

REEE M D E#E LA % Grading System

JBAER DU T DIRDFLA (40%) FL VLR —F (60%) IZ LV A RIFEG 35

Academic grade is evaluated by the basis of ardency (40%) and reports (60%). The percentages indicate weighing of each
element in the scope.

fh FEREIE D E M Other Faculty Requirements

THX AR ZF]E Textbooks
Y HEHHDOFE R(informed by teachers)

%52 BE Reading List

SBA—LAR— Websites

AEZE D7R—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title AW R 5238 T [Laboratory and Field Work in Biosphere Science I1]
EREREHE Subtitle (BARERES)

EE# B Instructor WY 241 [Shunsuke UTSUMI] (b5 AW 7 — VR B4 — (FLIER))
HLE B Other Instructors | T— A Z 5 £ B[All Staffs of the Course] (K FBEERIFE R F55¢)

# HFEA Course Type BREER AR MF

BB Year 2020 FEIES Course Number 045131

EAR Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R ER Year of Eligible Student 2~2

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6500

KS¥EI1—K 4 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
EED) BREEFE P CEME R 7B

LARJa—F:LARJL Level Code, Level 6 KFPE (& L - B A H CRENZRNAOR H  BHEEEE B)
5 #E—F - & Middle Category Code, Title 5 - EH

IN$EO—F - £ Small Category Code, Title 0 Zfh RERIZRED)

S§83—F 58 Language Code, Language 0 HAGETITORZE

Type

=P EREISEE DRI E Availability of other 2 Raf

faculties

# B EIH Other Information EWER A BRER A

F—J—F Key Words
BIROFEFAL /34T | BRI R AREE . MR, BEMER T E, T4 Ay ay

type and distribution of forests, ecosystem services, forest conservation, presentation, discussion

23D H4E Course Objectives

FAROE DL A7 HERE , HIERIRIEL O R KB Y2 E I T DM OIRE | SRSB4 A o4, THFRIHOHY
FE OB ARG ET D, RO O R F R 2L LI EIBATOFREE2B I HREERICET 104
HIR OB 2 A B 532 B s « AR JE D BUIR « 58 OBFFERRE R ST\ T, IEME CRURI R BRR IR D D, Fio. A E ~DL)
KHEFUT, S ORRCME G R OMER - FERREEERERL, 5% OFE O F MR B OV THRESDEIT

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 thorough the experiences such as searching information, writing reports and making
presentation.

¥l 3% H4Z Course Goals

AEBOFERBZEAEIL L TOLITHD,

1. HARSCHFUZ IS I DERMAHE R ORERE, A2HE, fR4A, FIIFIZBE 32 BB Al O F U DWW THRfiE T
2. FMRAERER DL M7 HERRIZ B2 — MR AU RBR IR O IR SRR L . By DB X2 B2 EL DD,

3. BHFRNCITMEIAS N QO WHRIENZ L <O RRREBMEIE T 222 R T2

4. LR —OAER - FER D ITIER EHRRBRL, A B D FE D IR TR OV T OISV EITH

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 such as methods of
preparing and presenting reports.

$2 %5 Course Schedule

AR EL, MEBEREER L THREBEZRBINI, TAAD Y ay EHENPLOT RARARIZLY, FEERD D,

Students write a report material and make a presentation. The learning will be deepened by discussion and advises from
teachers.

#HFE (FPE-EE)FORNBLSE Homework
BRI SR E i DI MA UL | S BRI O, T8 T = a DR 21T

It is required to collect information from relevant scientific papers, and to prepare report materials and presentation.

BRSO EEE LT % Grading System

HEBEIONE FEFIRDL TAAT v 2 ~DOBINEB IR EZL LT, RATNEHET 5

Students will be evaluated comprehensively based on contents of the report material, quality of presentation, participation
attitude in discussion, and etc.
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fhFEREIE D E M Other Faculty Requirements

TX AT} & Textbooks
HRE-2EEORRBUAREE OFEHRELL CODIENDL, ZOFIEIZDONWTOT RANALARERBIRD, T2, TNEND
FRREIZ OV, Y e R B B ELRE OB LRI,

EE 5 Reading List

SMAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title AW R 5238 T [Laboratory and Field Work in Biosphere Science I1]

EREREHE Subtitle (ki P& B4 77)

EEZE Instructor B2 ¥—HAF [Yoichiro HOSHINO] (AL 5 AEWE 7 4 — VRV 22— (R35))

HLE B Other Instructors | T— A Z 5 2 B[All Staffs of the Course] K FBEERIFE R F55¢)

# HFEA Course Type BREER AR MF

BB Year 2020 K EIBIES Course Number 045132

EAR Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R ER Year of Eligible Student 2~2

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6502

KS¥EI1—K 4 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

EED) BREEFE P CEME R 7B

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 BEPEE) B AL E CRRIZNAFOFR B | FeiEEFRB)
5 $a0—F £ Middle Category Code, Title 5 i - HEHE

ING¥AO—K -4 Small Category Code, Title 0 Z D GRAHI7eH D)

HEEO—F-§§E Language Code, Language 2 HARGER OGEFEDNAV T NARHE, Sl RER TN 78 (HAGE
Type NIIIGEE) B E T HIRE

fFEEEBEFDTE Availability of other 1]

faculties

# B EIH Other Information AW R R B R H

F—J—F Key Words
B E B R, 2N
Agro—ecosystem Science, Laboratory and Field Work

23D BH4E Course Objectives
PR BR AL B A IR R B i A S E A L B L TR G5,

To learn the basic technology of Agro—ecosystem Science through laboratory and field work.

Fl|3%E H4Z Course Goals
o B BB R A B D R R T e B 1201, B BOWFZERE O XA TITIE I TE D,

To be able to utilize the basic technology concerning Agro—ecosystem Science through laboratory and field works.

{8 % 5HE Course Schedule

% 1 OWTNC I B SR T BARS EAT2012, FRE DB ML I\ TR BT,

Practical training is carried out in laboratory or field in order to acquire the basic technology necessary for each student’s
research.

ZHEFT (FE-EE)EONELSE Homework
BAT OB RS C T B L OB AT,

Student prepares and reviews using distributed materials and so on.

RAEEE M D E#E LA % Grading System
FREASOBOFHARIL, HOINToAR, BRRBRIZES> THET 2,

The evaluation is based on activities, results obtained and presentations.

fh S ERFEIED & Other Faculty Requirements

TXALZFE Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory
I B 7 — N KB 2 — AW AR FET SRS http://www.fsc.hokudai.ac.jp/farm/
Experiment Farm, Field Science Center for Northern Biosphere, Hokkaido University — http://www.fsc.hokudai.ac.]p/farm/

{l5% Additional Information

FHIBR MG ZOBRENITEE T AL, S LF I P E R P o — 2H B IOE& 228

Attention is paid to lecture guide after the term start. Students who want to have this program will contact the teacher on
practice date.
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FLB 4 Course Title T 4=V B FEERI 523 1 [Special Course in Field Science 1]

FEZEREA Subtitle

E|EHE Instructor fhlii] RS [Masahiro NAKAOKA] (AL 5 AE#E 7 4 — VR Bt 2 — ()

18 4# B Other Instructors | £ ¥ T& F[Chikako NAGASATO) T 4—/L Rt &—), g & ff[Fuyuki SATOH)N(Z ¢—
ARELZ—), LS BLER[Etsuro YAMAHANZ 41— RELZ—), B8 #¥—FH5[Yoichiro
HOSHINOI(Z 4— /LK 2 —)

L BHFER Course Type RELE PR MR E

BASEAE R Year 2020 K& &S Course Number 045133

EAME Semester A E B 578 Number of Credits 1

B EMRE Type of Class B IR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_BS 5502

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

BB BREFE T EMER T HR)

LARI)ILa—FK:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERIZR2NEOR B) . KERBE LB
ElE

th 43—k -4 Middle Category Code, Title 5 1EE . F2Y

INDHEO—K 4 Small Category Code, Title 0 ZDM B ERH D)

B E83—F-8#8 Language Code, Language 2 HAGER OTEREDNAV AR ST R ER T S35 (H AGE

Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 1]

faculties

18 R EHIH Other Information W PE R I B R A

F—")—F Key Words

TV B ZRAREE L KEE . BRI AT, AERRT EIR - AERERAE R

fleld science, forest ecosystem, aquatic ecosystem, agricultural ecosystem, biology, ecology, resource and ecosystem
management

2% D BE Course Objectives

TR, KB BEHLEE D Z AR AETERIC DWW T, DR EZ BfE T 2L, ZOBRAE RO 572 O HfERI722 )7
EIZONWT, EHEBECTES T 5L BEET D,

In this course, students study basic structures of various types of ecosystems, such as forest ecosystem, aquatic ecosystem
and agriculture ecosystems, by learning basic methods through field training.

Fl|3%E H4Z Course Goals
HIER FICHD SR ERERITOWTC, TO BN A 1B DB S5 80 CHREZIED D,

Students will understand various types of ecosystems on earth through acquiring basic research methods by field training.

$2 %5 Course Schedule
BRI, LA F 042 Da—Ap3 870 s, OO a— ROV L, EERFBRER T T A3 5,

LABHEGHE I (- R BY) o KBIAT — a2 R T, MR BT CH T &

2. BRAZKPESEE (L3R IKFEAT — 3 at FIRK PESRBRAT, AR K SEBRIT, 2 i it S BR CRAE 178
3ABAFRMGEE (i) BB AT — > a SR TR T &

4. BB HIPE 528 (R 5F) BB AT — ot CTRARE T iE

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.

1. Open Marine Course: To be held in Akkeshi Marine Station and Muroran Marine Station.

2. Open Fisheries Course: To be held in Usujiri Fisheries Station, Nanae Freshwater Station and Oshoro Marine Station
3. Open Forest Course: To be held in Research Forest Stations

4. Open Agro—Ecosystem Course: To be held in Agro—Ecosystem Research Station

#mPrE (FPE-EEEDAABLSE Homework
FEIZHLEETR U

Not required.

RAEST D BEHE Lk Grading System
JBAERB L OV R —MI L5/ AR EHM

Academic grade is evaluated by attendance rate and papers.

fh FEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks
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%52 BE Reading List

SHBAR—LR— Websites
http://www.fsc.hokudai.ac.jp/KANRYU/, http://forest.fsc.hokudai.ac.jp/ kyoten/, http://www.fsc.hokudai.ac.jp/suisan—
kyoten/

AE=E DR—LR— Websites of Laboratory
http://www.fsc.hokudai.ac.jp/
http://www.fsc.hokudai.ac.jp/home_en/

{i§% Additional Information
AR B OBEESTE HRHCOW T, Y FBICEEBRWELELTZIN,

Please contact directly to the instructors about the place and period of the lecture.
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FLB 4 Course Title T4—=E B4R 523 11 [Special Course in Field Science 11]

FEZEREA Subtitle

E|EHE Instructor fhlii] RS [Masahiro NAKAOKA] (AL S5 98 7 «— VR Bt 2 — ()

18 4# B Other Instructors | £ ¥ T& F[Chikako NAGASATO) T 4—/L Rt &—), g & ff[Fuyuki SATOH)N(Z ¢—
ARELZ—), LS BLER[Etsuro YAMAHANZ 41— RELZ—), B8 #¥—FH5[Yoichiro
HOSHINOI(Z 4— /LK 2 —)

L BHFER Course Type RELE PR MR E

BASEAE R Year 2020 K& &S Course Number 045134

EAME Semester A E B 578 Number of Credits 1

B EMRE Type of Class B IR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_BS 5502

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

BB BREFE T EMER T HR)

LARI)ILa—FK:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERIZR2NEOR B) . KERBE LB
ElE

th 43—k -4 Middle Category Code, Title 5 1EE . F2Y

INDHEO—K 4 Small Category Code, Title 0 ZDM B ERH D)

B E83—F-8#8 Language Code, Language 2 HAGER OTEREDNAV AR ST R ER T S35 (H AGE

Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 1]

faculties

18 R EHIH Other Information W PE R I B R A

F—")—F Key Words

TV B ZRAREE L KEE . BRI AT, AERRT EIR - AERERAE R

fleld science, forest ecosystem, aquatic ecosystem, agricultural ecosystem, biology, ecology, resource and ecosystem
management

2% D BE Course Objectives

TR, KB BEHLEE D Z AR AETERIC DWW T, D RAKRRZEE BfE T 2L, ZOBMRAE RO 572D OIS #7207
EIZONWT, EHEBECTES T 5L BEET D,

In this course, students study basic structures of various types of ecosystems, such as forest ecosystem, aquatic ecosystem
and agriculture ecosystems, by learning applied methods through field training.

Fl|3%E H4Z Course Goals
HER FICH D27 ERERITOWTC, O iiE 1B DB 1S58 0 CHREIED D,

Students will understand various types of ecosystems on earth through acquiring applied research methods by field training.

$2 %5 Course Schedule
BRI, LA F 042 Da—Ap3 870 s, OO a— ROV L, EERFBRER T T A3 5,

1B EGHETEE (R B - i) KB AT — a2 5 e SEBRAT, B e e SRR A CRlsl &

2. 8BAZKPESEE (1UF) AKBEAT —al FHRKPEFBRFT, CHRK BRI, 2B R 2 BRI ChHE 7 E

3ABAZRAREGEE (V) BB AT —> a0 B ZER TR T &

4B 9238 (RLEF) - BRI AT — > a TRl T &

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.

1. Open Marine Course: To be held in Akkeshi Marine Station and Muroran Marine Station.

2. Open Fisheries Course: To be held in Usujiri Fisheries Station, Nanae Freshwater Station and Oshoro Marine Station
3. Open Forest Course: To be held in Research Forest Stations

4. Open Agro—Ecosystem Course: To be held in Agro—Ecosystem Research Station

#mPrE (FPE-EEEDAABLSE Homework
FEIZHLEETR U

Not required.

RAEST D BEHE Lk Grading System
JBAERB IOV R —MMI L5/ A B EHM

Academic grade is evaluated by attendance rate and papers.

fh FEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List
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BHAR— LR— Websites
http://www.fsc.hokudai.ac.jp/KANRYU/, http://forest.fsc.hokudai.ac.jp/ kyoten/, http://www.fsc.hokudai.ac.jp/suisan—
kyoten/

B D HR—LR— Websites of Laboratory
http://www.fsc.hokudai.ac.jp/
http://www.fsc.hokudai.ac.jp/home_en/

{i5#& Additional Information
AR B OBFEGTE BRFCOW L, Y FEICEE BRI WEDELZEI N,

Please contact directly to the instructors about the place and period of the lecture.
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REMERFER

Division of Environmental Materials Science



F1 B4 Course Title BB B R} Fam SCa#EE 1T [Seminar in Environmental Materials Science I1]
SEZEB Subtitle

FF# 8 Instructor B [Chief of the Division] CRFBEERFE R FFT)

1B Y28 Other Instructors | FIX 2 E[All Staffs of the Division (K iR LR FPt)

L BHFER Course Type BRIER AR FE

BASEEE Year 2020 K& &S Course Number 055007
EAME Semester HF B 518 Number of Credits 4

B EMEE Type of Class ¥ SLRIE) | RERER Year of Eligible Student 1~3

I & ¥ F}- V5 Eligible Department/Class BREIMER K

F2731)24 3—FK Numbering Code ENV_EMS 7702

KS¥EI1—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
EED) BRELE B CREME R 7R

LRJa—FK:L AL Level Code, Level 7R () FMEH (MBS R 2 S T)
th4>#E0—K & Middle Category Code, Title T HSCEESE

ING¥AO—K -4 Small Category Code, Title 0 BRI E R Fam s GERL

HEEO—F-§§E Language Code, Language 2 HARGER OGEFEDNAV T NARHE, Sl RER TN 78 (HAGE
Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 2 Raf

faculties

# B EIH Other Information BREMERFHL AR B [(MER B ]

F—"J—F Key Words

AL

Journal review

23D BH4E Course Objectives
LSBT A E NS ORIk I & AR 5,

To learn the wide background of studies related to doctor’s thesis.

Fl|3%E H4Z Course Goals
T340 B D i OBFFEBh M 2 PR 5,

Understanding recent progress in science related to doctor’s thesis.

122 5HE Course Schedule
B BRI BT AR ORI B EARETAHLLLITO AORELIEX . 2O ORFT O IOV THEER,

To attend a seminar, students will read and listen many reports of environmental materials science, and present a summary.

#HFE (FPE-EE)FORNBLSE Homework
BT DRFZEIZ 92 SCRRO L2 A% Yl 5,

Prepare a resume of recent researches.

RAEST D BEHE Lk Grading System
(1) BEBLIOVERISCEONE (IHRINE S, S B F—a Hiif, it B ala=r—av ), Q) #¥~D
SIMBELE, (3) THAAT v a BT AEME (i, 25 WNA) ICZVR AR T 5,

Students will be assessed by presentation and responses, attitude for a class, and contribution for discussion.

fh S ERFEIED & Other Faculty Requirements

TXALZFE Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i5#% Additional Information
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FLB 4 Course Title BRI Bl BRI %2 11 [Research in Environmental Materials Science 11 (for Doctoral
Dissertation)]

EZEA Subtitle

EAE%E Instructor B [Chief of the Division] (K2R BEFHFBR)

B LB Other Instructors | 2B [All Staffs of the Division](KZBeER B AL FB5E)

# HFEA Course Type BRETR AR MF

BB Year 2020 EEIES Course Number 055008

EARS Semester HAF B Number of Credits 8

B EMRE Type of Class %) | FHRER Year of Eligible Student 1~3

¥ &% -5 Eligible Department/Class REWERFHL

F243)2 %' 2—F Numbering Code ENV_EMS 7802

K52 —K -2 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

BB BREE P R E R R

LARJ)ILa—FK:LAR)L Level Code, Level 7 RKEEBE () BEP R E (FEfs SR B2 5 1)

th43#53—K -4 Middle Category Code, Title 8 FrhlIFZE

INDHEO—K 4 Small Category Code, Title 0 BREEW R R BIF T

E580—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, A RER N 578 (A AGE
Type SAFHFE) B E T DR

P ERBIEZF DRI E Availability of other 2 Raf

faculties

# B EIH Other Information BREMERIFHLGAE B [(MERE ]

F—J—F Key Words

R Gm S

Doctor’s thesis

2% d B1Z Course Objectives
RS ER T 5720 OBRER I T 57852179,

Make research on Environmental Science

¥ 3% H4E Course Goals
L5 SCDOVERR

Write a dissertation on Environmental Science

{2 %51E Course Schedule
FREHBOREOTIC, & HOWIET —~ICHT D 58217,
Make research under the guidance of supervisor(s).

EHFE (FE-EDEONELHE Homework
FUFOTERIIE, By, TSNS

Need continuous research work, severe discussion, and reading of referred papers.

RAEEE M D E#E LA % Grading System
(1) WFFERERE~DO IR IRDL, (2) AliRIE T, B) RSN 3R LR A RICEH 5,

Students will be assessed by professional attitude for research theme, presentation and doctor’s thesis.

fh S ERFEIED & Other Faculty Requirements

TXALZFE Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title BB R S SCak S 1 [Seminar in Environmental Materials Science 1]

SEZEB Subtitle

FF# 8 Instructor B [Chief of the Division] CRFBEERFE R FFT)

1H Y28 Other Instructors | X2 E[All Staffs of the Division (K FPeEr LR FPt)

L BHFER Course Type BRIER AR FE

BASEEE Year 2020 K& &S Course Number 045135

EAME Semester HF B 518 Number of Credits 4

B EMEE Type of Class ¥ SLRIE) | RERER Year of Eligible Student 1~2

I & ¥ F}- V5 Eligible Department/Class BREIMER K

F2731)24 3—FK Numbering Code ENV_EMS 6612

KS¥EI1—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
EED) BRELE B CREME R 7R

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 BEPEE) B AL E CRRIZNAFOFR B | FeiEEFRB)
th4>#E0—K & Middle Category Code, Title 6 WFoEHsE

ING¥AO—K -4 Small Category Code, Title | BREEWE RS G

HEEO—F-§§E Language Code, Language 2 HARGER OGEFEDNAV T NARHE, Sl RER TN 78 (HAGE
Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 2 Raf

faculties

# B EIH Other Information BREMERFHL AR B [(MER B ]

F—"J—F Key Words

AL

Journal review

23D BH4E Course Objectives
&5 U T2 E N OB TR L2 5 <AER T 5,

To learn the wide background of studies related to master’s thesis.

Fl|3%E H4Z Course Goals
17U T DR O e B & BRAE 5,

Understanding recent progress in science related to master’s thesis.

122 5HE Course Schedule
B BRI BT AR ORI B EARETAHLLLITO AORELIEX . 2O ORFT O IOV THEER,

To attend a seminar, students will read and listen many reports of environmental materials science, and present a summary.

#HFE (FPE-EE)FORNBLSE Homework
BT DRFZEIZ 92 SCRRO L2 A% Yl 5,

Prepare a resume of recent researches.

RAEST D BEHE Lk Grading System
(1) BEBLIOVERISCEONE (IHRINE S, S B F—a Hiif, it B ala=r—av ), Q) #¥~D
SIMBELE, (3) THAAT v a BT AEME (R, 25 WNA) IZZVR AR T 5,

Students will be assessed by presentation and responses, attitude for a class, and contribution for discussion.

fh S ERFEIED & Other Faculty Requirements

TXALZFE Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i5#% Additional Information
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FLB 4 Course Title R E B R R BIFZE 1 [Research in Environmental Materials Science 1 (for Master’s
Thesis)]

EZEA Subtitle

EAE%E Instructor B [Chief of the Division] (K2R BEFHFBR)

B LB Other Instructors | 2B [All Staffs of the Division](KZBeER B AL FB5E)

# HFEA Course Type BRETR AR MF

BB Year 2020 EEIES Course Number 045136

EARS Semester HAF B {7 Number of Credits 8

B EMRE Type of Class %) | FHRER Year of Eligible Student 1~2

¥ &% -5 Eligible Department/Class REWERFHL

F243)2 %' 2—F Numbering Code ENV_EMS 6622

K52 —K -2 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

BB BREE P R E R R

LARJ)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - TP AR E CRENBRNEORH  BHEfER B)

th43}483—K -4 Middle Category Code, Title 6 WFFieE

INDHEO—K 4 Small Category Code, Title 2 BREEW AR R BT

E580—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, A RER N 578 (A AGE
Type SAFHFE) B E T DR

P ERBIEZF DRI E Availability of other 2 Raf

faculties

# B EIH Other Information BREMERIFHLGAE B [(MERE ]

F—")—F Key Words
REWERY Bl
Environmental materials science, master’s thesis

2% d B1Z Course Objectives
BREME R I T AE iR SCEERR L, 3R E21T),

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

¥ 3% H4E Course Goals
ZEBEIZFEL

Same as above

122 5HE Course Schedule
R B OB IVBREME R BT DR R T, B SUHER O EE1 T,

To study a thesis of master’s thesis under a supervisor.

EFEEE (FEF-EB)FDORALS E Homework
TWFITNZ R B 7 STk A YR 95,

Prepare literature for the research.

RAEEE M D E#E LA % Grading System
(1) WFFERERE~DO IR IRDL, (2) AliRIE T, 3) I—HENIE L3R LR ARSI 5,

Students will be assessed by professional attitude for research theme, presentation and master’s thesis.

fh S ERFEIED & Other Faculty Requirements

TXALZFE Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title BREEWE R A% 1 [Fundamental Course in Materials Science 1]
SEZEB Subtitle
HFE# A Instructor JNEE B [Masaru KATO] (KB HIERER 57 B FAF 50 657)
{8442 B Other Instructors
L E#&%! Course Type BRELRL AR MR H
BASESE T Year 2020 K& S Course Number 045137
EARS Semester 1% H) (F % — | BBGI¥ Number of Credits 2
L)
B EMEE Type of Class fits X E R Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_EMS 5102
K9#Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
5] BREEE PP CREME R P HIR)
LARJILaA—F:LA)JL Level Code, Level 5 REERE (&4 - BEPRE) SR B GERERRNAEORB) | Kb di@iz
ElE
th 43—k -4 Middle Category Code, Title 1 FLAEaR
IN3¥Ea—K -4 Small Category Code, Title 0 ZOMh R E7etm)
=553—F -5 && Language Code, Language 2 HARGER QSEGEONAV L TNAZHE, Sl B BRI S58 (B AGE
Type NIIIGEE) B E T HIRE
=P EREISE DRI E Availability of other 1]
faculties
18 R E1H Other Information REMER T HEL AR B [(ERE ]

F—"J—F Key Words
b5 E . S, FPUE, o FuE. K s s

Chemical Bonding, Electronic Structure, Atomic Orbital, Molecular Orbital, Crystal Structure

BXDEIZE Course Objectives
157— (EE7k =i BT ORF VS THRWNIEMEICBITAEFOXEEIAEHN TEE THS, AEFZTIIREFH O
%@ﬂ:%ﬁ%ﬂj%tﬂ WANWAIRALERE SRR L, TNHOREE LY E OREE L DORBRIZOWTES,

Understanding of basic principles of chemical bonding.

FI:Z B4E Course Goals

MBDOIEARELILDIF T 53 TR IO MmO EEEOMEEIZOWT, Ji# T OE TEEL L FR A OBLED DEFT 2,
From the standpoint of electronic structure of atoms and chemical bondings, students will get an understanding on structure of
atoms, molecules, and crystals.

$2EEHE Course Schedule

1. R—=T7 OJFEFHRR LK F DR ATV

2. 8,p,d,[ 72 E DT HTE LT FE D JE B

3. o AL niEE. IRMRPEL Y T O, gL %k —EES
4. SOOI E 53 %%JLJE B O

5. FEROREE i OMEELALFRE S

This lecture focuses on basic principles of chemical bonding.

#mEE (FPE-EE)EDANB LS E Homework

EEOYBETIC, BRI EORYE T LTHA, HDONPUOHNEZHREL THBFEICOTLIE, THEEEE OB E R
W, RERF OB EELL BB R 2SS,

Before each lecture, students must read and understand the textbook. Standard homework times (preparation and reviewing)
should be over three hours for a lecture.

BT DEZE LA E Grading System
FRBR O AR LV R,

Students will be assessed only by examinations(100%).

fh FEREIE D E M Other Faculty Requirements

T¥ AT Textbooks
Atkins’ physical chemistry,”Atkins, P. W. (Peter William) and De Paula, Julio: Oxford University Press, 2010

%52 BE Reading List

SBA—LAR— Websites

AEZE D7R—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title BREEWE R A% 1 [Fundamental Course in Materials Science 1]

SEZEB Subtitle

EFH A Instructor AR —= [Ichizo YAGI] (KBt ERER LR P50 PE)

{8442 B Other Instructors

FLB#E5I Course Type RELE PR MR E

BASEEE Year 2020 K& S Course Number 045138

EARS Semester 2574 B {7 Number of Credits 2

B EMRE Type of Class % IR Year of Eligible Student 1~2

xR 2FEl 25X Eligible Department/Class

F2431)2 %' 3—F Numbering Code ENV_EMS 5102

KS¥EI1—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

BB BREF P R E R R

LARILa—K:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B RN EOR B) . KERE LB
ERlE

th 5 #a—F -4 Middle Category Code, Title 1 LR

IN¥EO—K & Small Category Code, Title 0 Zofth AL D)

= BO—F - 58 Language Code, Language 2 AAGER OTEGED AV TINAZZE, il B R ER A S35 (B AGE

Type NIIIGE) B E T HIRE

P ERBIEZF DRI E Availability of other 1A

faculties

18 R EH 1§ Other Information REWER T HELEAE B [(MERE ]

F—")—F Key Words
(LA A, AR, R H0E, s, A s

Chemical Bonding, Electronic Structure, Atomic Orbital, Molecular Orbital, Crystal Structure

BEDHE Course Objectives
(LRI TE BT E T ORFE Vo THIWIEIEMEICBITE T OFMIA G TEETHD, REZTIIRTH O
BT OREE %Hj%éb’( WAWAIREFHREE AL, %zhb@f*/\k% OREIEEDBRIC OV TES,

Understanding of basic principles of chemical bonding.

¥l 5% H4Z Course Goals

WBDOIARLIL DT 3+ BI O RO E LT OMEIZHOWT, ok OB EEL LA OB HEFT 5,
From the standpoint of electronic structure of atoms and chemical bondings, students will get an understanding on structure of
atoms, molecules, and crystals.

2 EEHE Course Schedule

1. R—=T ORI LK FEDIEH AT L

. 5,0,d,f 72 E DJFT-HE & T O JE B

. 0 ‘Id:/\k U ‘f‘n (SN rhﬁ%ﬂ)ﬁk/\%@ﬁ/\ i:[\:u%$%Lk ﬁ‘fﬂ:/\
DRI ESS THGE, E O

5. BEROREE fE OB LB S

This lecture focuses on basic principles of chemical bonding.

=W N

EFEEE (FE-EE)FEORAELS E Homework

EEOYAETIC, BRI EOHUEFTE LG A, HDONPUONAEZITRL TOBREICOTLIE, THEEEE OB E R
L BERROBLEG L LR B RESIND,

Before each lecture, students must read and understand the textbook. Standard homework times (preparation and reviewing)
should be over three hours for a lecture.

RAERHEDBHEL % Grading System
FRBR O AR LV R,

Students will be assessed only by examinations(100%).

fh S ERFEIED & Other Faculty Requirements

TXAREFE Textbooks

EE 5 Reading List
Physical Chemistry: A Molecular Approach,”Donald A. McQuarrie, John D. Simon: University Science Books, 2011

SMAR—LR— Websites

AEZE D7R—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title BREEWE B S Fe55 I [Fundamental Course in Materials Science 11]
SEZEB Subtitle
EE# R Instructor B B [Yuta TAKANO] (B 7B 20122 HT)
{8442 B Other Instructors
L BHFER Course Type RELE PR MR E
BASESE T Year 2020 K& S Course Number 045139
EARS Semester 1% H) (F % — | BBGI¥ Number of Credits 2
L)
B EMEE Type of Class fits X E R Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_EMS 5102
K9#Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
5] BREEE PP CREME R P HIR)
LRI aI—F:LARJL Level Code, Level 5 KFRE (& 1 - BEPIIER) AL B GEREZRNAE O B) | KFpEItiEez
ElE
4343 —F & Middle Category Code, Title 1 Fiam
IN3¥Ea—K -4 Small Category Code, Title 0 ZDfh R Er7etm)
E#E3—F-§#E Language Code, Language 2 HAGER NPFEDANAV T NARHE Tl R ER A S 78 (HAGE
Type NIIIGEE) B E T HIRE
=P EREISE DRI E Availability of other 1]
faculties
18 R E1H Other Information REMER T HEL AR B [(ERE ]

F—J—F Key Words
{BZEE )%, X7 XE HTRVX — (LF T, SO E R, B

Chemical Thermodynamics, Gibbs Free Energy, Chemical Equilibrium, Reaction Kinetics, Electrochemistry

2 %D BE Course Objectives

Fx OFVOWBE DAL, ALTFHEE DL EOWIBR (R70) b Db ERRI( 7 ) Bb/2 8 LIl 5, Rk
TIHEFERS Fa PS5 LICES T, v /rR B bEBEBRRLBRE DX F— DL EDORRE BT 5,

Changes in the material around us range from microscopic (micro) such as chemical bonding, to macroscopic (macro) change.

In this course, by learning about chemical thermodynamics, understand the relationship between macro change and energy

change such as electricity and heat.

¥l 3% H4Z Course Goals

WEDOEETINX —L DA~ 7 /BN DEAEL | BB b O A EE T 0 1E J I T D,
Understand the relationship between substance change and energy from a macroscopic viewpoint and acquire the ability to
solve fundamental physicochemical problems at basic level.

122 5HE Course Schedule
PLF DR ZIZOWT, k21T, D% 1 BEORET AN CTRUETHT 12,

1. [AROME 4y T O5EB L JE ) OBMR, IREL T R LF—

9. LIS E OIS E 2 T e L A — e T e — DO BG  IRRELS LR T R R L —
3. AL X T XK — | S

4. BEfRE L PR LT

5. EMOE N EXF T A= RL¥—

Lectures will be given on the following topics.

. Nature of gas: relationship between molecular motion and pressure, temperature and energy
. Fundamental of chemical thermodynamics: relationship between heat and enthalpy - entropy, state change and Gibbs energy
. Chemical equilibrium and Gibbs energy, reaction kinetics
. Electrolyte and acid—base equilibrium
. Battery electromotive force and Gibbs energy

CTI»-BOCJ[\D»—‘

EEFE (PE-EE)EDANELSDE Homework

MEOY HETIZ, BRI EZORYEITE LA, HONUDOANREHIEL OO IFEICOF LI E, THEEEO B HFEH
L BEREMO2MELL BN ZESID,

By the day of each class, students have to read the relevant part of the textbook etc. well, grasp the contents beforehand and
attend the class. Self-study time for preparation and review should be more than twice the lesson time

FAEET D B2 LF % Grading System
FRER O Al (100%) (2 X0 ETEAH,
Assessed by the examination (100%).
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fh FEREIE D EH Other Faculty Requirements

T¥ A ZFF Textbooks

FRICHRELRWVD, IX RIS LT SH100R (7R A3) 11T ST Thhd,

Although not specifically assigned, the lectures will mainly be conducted based on “Physical Chemistry, 10th edition, by
Atkins”.

%52 BE Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory
http://bijulab.main.ip/jp/

{i§% Additional Information
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F1 B4 Course Title BREEWE B 55 I [Fundamental Course in Materials Science 11]

FREEHE Subtitle

E|EHE Instructor TV A 2N [Ewa KOWALSKA] (R A 22 FT)

{8442 B Other Instructors

L BHFER Course Type RELE PR MR E

BASEEE Year 2020 K& S Course Number 045140

EARS Semester 2574 B {7 Number of Credits 2

B EMRE Type of Class % IR Year of Eligible Student 1~2

xR 2FEl 25X Eligible Department/Class

F2431)2 %' 3—F Numbering Code ENV_EMS 5101

KS¥EI1—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

BB BREF P R E R R

LARILa—K:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B RN EOR B) . KERE LB
ERlE

5 ¥E0—F - £ Middle Category Code, Title 1 Bhftim

INDHEO—K 4 Small Category Code, Title 0 ZDM B EMRH D)

BE83—F-8#8 Language Code, Language 1 BEEECTATHREE

Type

P ERBIEZF DRI E Availability of other 1A

faculties

18 R 1§ Other Information REWER T HELEAE B [(MERE ]

F—")—F Key Words
chemical thermodynamics, chemical kinetics, Laws of Thermodynamics, spontaneous and nonspontaneous processes, entropy,
enthalpy, heat changes, free energy, reaction rate, the order of reaction, rate laws, catalysis, enzymatic reactions

2% M B1Z Course Objectives

To describe what information the Law of Thermodynamics provide;

To describe the differences between “spontaneous” and “nonspontaneous” processes;
To describe what “entropy”, “enthalpy” and “free energy” are;

To understand the concept of reaction rates;

To determine the rate law;

To determine the order of reaction;

To explain how reactions occur at the molecular level;

To define a catalyst

To explain how enzymes act as biological catalysts.

FI:Z B4E Course Goals

To understand the basic principles of thermodynamics and kinetics, which are then applied to a wide range of physical and
chemical systems;

To know the basic principles of chemical thermodynamics from the macroscopic viewpoint;

To understand the chemical reactions at the molecular level.

$2EEHE Course Schedule

This lecture is focused on basic principles of chemical thermodynamics and kinetics:
1. Fundamental constants

. The first law

. Heat capacity, enthalpy and thermochemistry

. The second and third laws: Entropy

. Free energy

. Phase transition

. Chemical equilibrium

. Chemical reactions

O© 00 3 O O &= W N

. Rate in chemical kinetics

—_
(=]

. Factors determining the rate of chemical reaction

. The effect of temperature on the rate of chemical reactions
. Elementary reactions

. Reaction mechanism

14. Catalysis

15. Enzymatic reactions

—
W DN —

#HFE (FPE-EE)FORNBLSE Homework

Students must do homework and prepare to the next lecture based on received materials.

REEE M D E#E LA % Grading System

Students will be assessed by examinations.
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fh FEREIE D EH Other Faculty Requirements

TX A -#F & Textbooks

Thermodynamics and statistical mechanics,” John M. Seddon & Julian D. Gale:Royal Society of Chemistry, 2001
Chemical kinetics and mechanism,Michael Mortimer and Peter Taylor: Royal Society of Chemistry, 2002
Thermodynamics : principles characterizing physical and chemical processes,”Honig, Jurgen M: Academic Press, 2014

%52 BE Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory
http://www.cat.hokudai.ac.jp/koukinousei—-e.html

{i§% Additional Information
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F1 B4 Course Title BREEWE R AR T [Fundamental Course in Materials Science 1]
SEZEB Subtitle
EEHE Instructor % KAt [Taiki UMEZAWA] (KB HERBR 52 FL 2B JER7)
{8442 B Other Instructors
L BHFER Course Type RELE PR MR E
BASESE T Year 2020 K& S Course Number 045141
EARS Semester 1% H) (F % — | BBGI¥ Number of Credits 2
L)
B EMEE Type of Class fits X E R Year of Eligible Student 1~2
YW &REF} 2S5 Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_EMS 5102
K9#Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
5] BREEE PP CREME R P HIR)
LARJILaA—F:LA)JL Level Code, Level 5 REERE (&4 - BEPRE) SR B GERERRNAEORB) | Kb di@iz
ElE
4343 —F & Middle Category Code, Title 1 Fiam
IN3¥Ea—K -4 Small Category Code, Title 0 ZDfh R Er7etm)
=553—F -5 && Language Code, Language 2 HARGER QSEGEONAV L TNAZHE, Sl B BRI S58 (B AGE
Type NIIIGEE) B E T HIRE
=P EREISE DRI E Availability of other 1]
faculties
18 R E1H Other Information REMER T HEL AR B [(ERE ]
F—J—F Key Words
FR S

Organic Chemistry

23D BH4E Course Objectives
AL RIIIRBIR T2 & T b EMEILE D DI TH D, AL E YOS, HE O RSHETEMEN > S ZhT->
TD, R TIHEARNRERL A OME B I OEDORIGIZOWTE S,

Understanding of basic principles of organic chemistry.

Fl|3% H4Z Course Goals

AL B OVEE %5 TREEDDERAEL | 1A S LI AR 72 G L RGO R B A BR 95,

The students will get an understanding of structures and properties of organic compounds and basic principles of organic
reactions.

2% E5HE Course Schedule

1. AR EWOm L

2. ZEMEGOWE LG ZEME I DRE AR L ORI O SR &% O UGS

3. REFEWREREEOMHEE BI OIS Bl a s A, 7va—L =—F )L b TILTERARE ORFWREREILD
MEBIOG

4. SRS G SR IRCE T RO O KB B LON A IE DI R G AL SO KRBT 57 BIRD A AL

5. AELA M OB - S 5N IR E S e A LB O E L O BARR ., R AL & O E L OB

This lecture is focused on basic principles of organic chemistry.

EFEEE (FE-EE)FEORAELS E Homework

WBEOY BETIZ, BRI EORYE TN Z LG, HOPLONBREEL TOREICOFLIE, THEEEE OB R
L HERMOBLEEL LN B ZESND,

Before each lecture, students must read and understand the textbook. Standard homework times (preparation and reviewing)
should be over three hours for a lecture.

AAEST D B HE Lk Grading System
FRBR O AR IS LA,

Students will be assessed by examinations.

fh S ERFEIED & Other Faculty Requirements

TX AL ZF & Textbooks
HREALS:INRRE T B EERE, 2016

EE 5 Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title BRI R S iR M [Fundamental Course in Materials Science 111]

FEZEREA Subtitle

EEHE Instructor Wk H 2% [Takayoshi NAKAMURA] (FBFBHET BT IE 2 Y — 2 F- /7 7 /e —iiset
A=)

#H LB Other Instructors

# H#EAI Course Type BRETF AR MF R

BASEAE R Year 2020 K& &S Course Number 045142

EAME Semester 271 B 518 Number of Credits 2

B EMEE Type of Class fits X E R Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_EMS 5102

K9#Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

5] BREEE PP CREME R P HIR)

LARJILaA—F:LA)JL Level Code, Level 5 KFRE (& 1 - BEPIIER) AL B GEREZRNAE O B) | KFpEItiEez

ElE

4343 —F & Middle Category Code, Title 1 Fiam

IN3¥Ea—K -4 Small Category Code, Title 0 ZDfh R Er7etm)

=553—F -5 && Language Code, Language 2 HARGER QSEGEONAV L TNAZHE, Sl B BRI S58 (B AGE

Type NIIIGEE) B E T HIRE

=P EREISE DRI E Availability of other 1]

faculties

18 R E1H Other Information REMER T HEL AR B [(ERE ]

F—J—F Key Words

FR S

Organic chemistry

2 %D BE Course Objectives

BRLPILRBIRF 21X, KR, Bk, ER . HFEREH A iR e a0 baw B LEw) Ok FThs, HE
WOMWEL R EMEL, T OMERBIOEREEICI > TEIKIZhz> A, AEZ TIHRENLRERILEYEEBL T, Z0D
Witk - B RE O FEREA F S L BT AL I D LR

Organic molecules play important roles in the fields of biology, environmental science, and material science, as well as
chemistry. The objectives of this course are (1) to learn essential rule to describe organic molecules, (2) to learn fundamental
properties of organic molecules depending on their skeletons and functional groups, and (3) to learn fundamental chemical
reactions systematically.

FIE B 4E Course Goals

BT OME LM EE ELGLR TED,

RS T DA IR AT T 5,

AL O Beb AR ML BORIZ OV THSREICHITCE | RUSD LR E TR TED,

R LF 0RO B REREOYML G AT T& 5,

The goals of this course are, (1) to understand structures and properties of representative organic molecules, (2) to
understand fundamental chemical reactions of functional groups, and (3) to predict products of certain chemical reactions and
to design appropriate reactions to obtain the desired products.

$2EEHE Course Schedule
BHALELTR1TD
AP0 FEAE
(LR & L E TS
BT OBE LI
s LAk
RYALNIY
XTIV IR
HRALF RS
T MV
REZE BSOS
RE TR
LB
OREFEBLUS
L VIR =L DA D)
L TIVAR = DA EE(D
Organic Chemistry
2. Basics

CO 3 O U1 v» W DN —

e e e e e )
O O R W N = O
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3. Electronic Structure

4. Resonance

5. Naming

6. Conformation

7. Chiral Carbon

8. Organic Reactions

9. Radical

10. Nuclreophilic Substitution

11. Electrophilic Addition

12. Benzene

13. Electrophilic Substitution

14. Chemistry of carbonyl group (I)
15. Chemistry of carbonyl groups (II)
16. Examination

#HEE (FPE-EE)EDANB LS E Homework

EEOYBETIC, BRI EORYE T LTA, HONLCOHNEZHREL THBIFEICOTLIE, THEEEE OB 5 R
&, RERMOBEZELL LR ZESND,

Before each lecture, students must read and understand the textbook. Standard homework times (preparation and reviewing)
should be over three hours for a lecture.

RAEST D BEHE L% Grading System
FRBR O AR S LV,

Students will be assessed by examinations.

fh FEREIE D E M Other Faculty Requirements

T¥ AT Textbooks
EX S — XA LR
Organic chemistry : a short course,”David J. Hart: Brooks/Cole, Cengage Learning

EE 5 Reading List

SWAR—LR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information

~243-




F1 B4 Course Title Oy FERBE 455G 1 [Advanced Course in Molecular Environmental Science 1]
FREEHE Subtitle

EE# R Instructor KA 3L [Bunsho OHTANI] (R} SHF 22 7T)

{8442 B Other Instructors

F1BFER Course Type RELE PR MR E

BASEEE Year 2020 K& S Course Number 045143

EARS Semester 15214 B {7 Number of Credits 2

B EMRE Type of Class % IR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_EMS 5302

KS¥EI1—K 4 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

e

BRTLR B GREED R K

LARJ)ILa—FK L AR)JL Level Code, Level

5 REEFE (&1 S SEPIR A (A2 AEOFR B) | REFEBEHER
F#FH

th93¥H3—K - £ Middle Category Code, Title

3 ¥rim

IN3¥EO—K & Small Category Code, Title

0 ZOfth (e B Hi7etd)

2 AARGEM OREED AV ANAREE, SR E RER A 558 (A ATE

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

Type LR R E T DR
P ERBIEZF DRI E Availability of other 1A
faculties

18 R E 1§ Other Information BRI AR IR B ERRERE ]

F—")—F Key Words
R, BlErnik, BB, (LFE5E 0 I

Environment and chemicals, Scientific methods, Fundamentals for chemical research

2% M B1Z Course Objectives
B2/ Eenas: sl g A D i 2 K= el I (] U Nl A Nt = d N L R

Understanding of scientific methods based on the studies on chemicals and environments.

¥ 3% H4E Course Goals
(L FLBRE AT 272D O IR ) AL BB EEE 535,

To understand fundamental scientific methods for better interpretation of chemistry and environment.

$2EEHE Course Schedule

L EE BOROBREH LR E2HEZO— B LT, (LEWE LBREIC OV TRZON G- TEBALE 2 D20, TR
EFFELII D) I LB RIS TEIENIOERED B ThD, DTN, [FiTe | (R ARAT 47 LB e L OfF
FHWNCER A LDHAN) , T3 (RO T s T RBEATHEAN) &, [HE ] (B EHH NI FO R > TERSCT
—ZE T HEAN) IR T DR Y 2 IO W TOEE ZITORND, ZDRMIH5 BRI AR 1 12id 5.

WFIEL13/F%—T—RE2Oh->TH ORI
ZDERRDIRDDYE LT AT R
B/ BESE 3 S/ = U AN TR
WALV /A=y LD
PNADER/ AT NTF T /A FF
FEh L —rOEETT/3—oy i
MR/ T3 A e oy Ai

BHLE T

Ao =d T

VAo

TopY—

IR/ i/ TOO O LiFAelsh
TARDFEZR:

introduction with introduction

mole and Avogadro constant

necessary and sufficient conditions/Mt. Everest
microwave oven/Internet

originality in science/fake

experimental notebook

blood type/chi—square (chi-squared) test
cell

triple crown

recycle

ecology
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green—house effect/correlation
recognition/XXX ed
presentation of quiz

#FEE (FPE-EE)EDANB LS E Homework

TEIFEBIOEMEE 252 HEIIEEONEEZSI0 20, CRADLOETHIE. F, SWIIRH T/ %5 %
DLEDHY.

Preparation for questions in the next lecture and checking what is learnt are necessary before and after the classes. Making
questions is obliged to make and present in the last class.

RAEST ) B #ELF ik Grading System

(1) RO HER IR ETEME, 2)BEASMERE, BLOB) FZMWRLKR—FTAX)IZIVFHMET 5. ENEILDFE
=T, (1)20%, (2)30%, BLTH(3)50%LT 5. HEDHFEIBIOLR—r2b oI, MERIZTHET 5.

Students will be assessed by (1) questionnaires in every class (20%), attendance (30%) and reports (quiz) in the end of the
semesters.

fh S ERFEIED & Other Faculty Requirements

TX AT} E Textbooks
VR HIVTTR R~ T 5,

%52 BE Reading List

SMAR—LR— Websites

AE=E DR—LR— Websites of Laboratory
http://pcat.cat.hokudai.ac.jp/pcat

{##% Additional Information

HILLE XD, (LFERUSDRFEFAESH D NTE L 2 47, LR EHRADOSZHL BB WIS, ZET
DOHNEILT =7 ~_— E (http://pcat.cat.hokudai.ac.jp/pcat/j13.html) (ZITABISFL TRV, ZO P B ITEEFE 2@ U C i
TEZBIETThs.
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FLB 4 Course Title AR E R 1 [Advanced Course in Biomaterials Chemistry 1]
SEZEB Subtitle
EEHE Instructor I 327] [Koji YAMADA] (KRB ERBR BT R A 78 RT)
{8442 B Other Instructors
L BHFER Course Type RELE PR MR E
BASESE T Year 2020 K& S Course Number 045144
EARS Semester 1% #) (2% — | BAGI¥ Number of Credits 2
L)
B EWEE Type of Class fits X E R Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_EMS 6312
K9#Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
5] BREEE PP CREME R P HIR)
LR a—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th93¥H3—K - £ Middle Category Code, Title 3 Wi
IN¥EO—K & Small Category Code, Title 1 KBRS
BE83—F-8#8 Language Code, Language 2 HAGER OTEREDNAV AR ST R ER I S 35 (B AGE
Type NIIIGE) B E T HIRE
= EREIEZF DT E Availability of other 1 7Af
faculties
18 R EH 1§ Other Information BRI E R B R B RIER B ]

F—")—F Key Words
PEE | BB, X 08 R N A~ AR H
Carbohydrate, Nucleic acid, Protein, Lipid, Biomass

2% M B4Z Course Objectives
FH 7oA AR R E OREIE R A~ AOF I OWTES,

Understanding structure and function of major bio—polymers to utilize biomass.

¥ 3% H4E Course Goals

PR B, 2o 08 BB E R O G REREH, G LHERRIZOWTOMERE H IZ21F, A A ~ARELTOFIH
BRIV TR,

The objective is to give students biosynthesis, metabolism, structure, and function of bio—polymers such as carbohydrates,
nucleic acid, proteins, and lipid.

{8 % 5HE Course Schedule

BB X B ORI & FEAR S

FEE DM, AP ¥ — B L OB EH

121 (DNA,RNA) DA IE LA RE  FIIHIE

REE O LM R T OrEH

T a7 % T A R RERRAT

Structure and basic reaction of monosaccharides and amino acids
Metabolism of carbohydrates, biological energy, and their bioactivity
Structure, function, and utilization of nucleic acid

Structure and biological role of lipids

Biological functional analysis using molecular probes

EFEEE (FEF-EB)FDORALS E Homework
EROGHETIT, bODLUHEREHTREL OO OREILOTTL L,

Before each lecture, students must understand the background.

RAEST D BEHE Lk Grading System
HRBIRI (30%) ELR—K(70%) G BIZEHMET92
Students will be assessed by attendance (30%) and report (70%).

fh S ERFEIED & Other Faculty Requirements

T A -#F & Textbooks

%52 BE Reading List

SBA—LAR— Websites

AEZE D7R—LR— Websites of Laboratory

{i5#% Additional Information
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FLE 4 Course Title

AR E R 4555 T [Advanced Course in Biomaterials Chemistry 11]

FEZEREA Subtitle

E{E# 8 Instructor

HEd% KK [Taiki UMEZAWA] CRE2Be M ERER BE B 20 7E65%)

{BL4# B Other Instructors

TP S [Tatsufumi OKINOI(HERER 55 Bl A 22 k5%

# HEA Course Type BRETR AR MF R

BASEEE Year 2020 K& &S Course Number 045145
EAME Semester 271 B 518 Number of Credits 2

B EMEE Type of Class fiEs X E R Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_EMS 6312

K52 —K -2 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

PR =

BRI R b CREDE R K

LARJILa—F L)L Level Code, Level

6 R2Epe (e 1 - S0 MR H GERIIZNAOFR B | FEFEERH)

th93¥H3—K - £ Middle Category Code, Title

3 Frim

IN¥EO—K & Small Category Code, Title

L ZE R E R

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

2 AARFEM OREED AV ANAREE, SR E RER T 558 (A AGE
RITTEGE) R TE T DIRHE

2 EEEZEDTE Availability of other
faculties

1)

## R E 1§ Other Information

BRIV LR BB BAE AL B DR ERH )

F—")—F Key Words
KRRz L ERRT
Natural Product Chemistry, Chemical Ecology

2% d B1Z Course Objectives

{LZEBG Bt E R 22 & RINE LA &/ U CAEDPH AICEEL , AR BRI TODIERAMBI T
%o ZNBDORIRNABILEWIT OV TRHLIMD I LT, HIERBRBTIC 1T WA AR 2 BR§2 L CERETHD, A5
FTIEIRAREALAEDITEE T (RSB L OME AR OEREIC OV TS,

Understanding of basic principles of natural product chemistry and chemical ecology.

¥ 3% H4E Course Goals

RT3 FOMLFERE S O S A BRI 3,

The students will get an understanding on basic principles of natural product chemistry and chemical ecology.

122 5HE Course Schedule
1. RERAAL A OREEDIE
2. REREBILEMDOE R

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.

#HFE (FPE-EE)FORNBLSE Homework

VR—MERO 00 A ¥R RLE,
Writing reports.

RAEST D BEHE Lk Grading System
R (20%) ELAK— b (80%) 1 k> CRHAT T,

Students will be assessed by attendance (20%) and written reports (80%).

fh FEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

& 52 BE Reading List

SMAR—LR— Websites

AEZE D7R—LR— Websites of Laboratory

{i5#% Additional Information
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FLH 4 Course Title F R B S8 1 [Advanced Course in Environmental Nano—Materials Chemistry 1]
SEZEB Subtitle

HFE# A Instructor A B — [Yuichi KAMIYA] ORZFBE ERER BE B JE52)

B LB Other Instructors | 51| %[ Jun HIROKAWA(MER B 5 B 2AF 52 )

# HEA Course Type BRETR AR MF R

BASEAE R Year 2020 K& &S Course Number 045146

EAME Semester 1528 B 518 Number of Credits 2

B EMRE Type of Class fiEs X E R Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_EMS 6322

K59#Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
BREERRS RER b CREYER TR

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)

th93¥H3—K - £ Middle Category Code, Title 3 Wi

IN3}ETI—F -4 Small Category Code, Title 2 F BREER B

= BO—F - 58 Language Code, Language 2 HAGER OTEREDONAV AR ST R ER I S 35 (H AGE
Type NIIIGE) B E T HIRE

R EESZFDTE Availability of other 1 #f

faculties

18 R EHIH Other Information SR E R TR GAEE B RIRERLE ]

F—")—F Key Words

AL, BREEIEE, 2V — 7 IAN) — REULEE, AV U8, Y viv—b, S Ao &0 b, RS E

Catalytic chemistry, Environmental remediation, Green sustainable chemistry, Atmospheric chemistry, Ozone layer, Ozone
hole, Photochemical oxidant, Chemical kinetics

23D BH4E Course Objectives

AREFRRITATE L 0 TR S ND, BT T2 — AP A B L UBRE S L D7) DAL AT OV TOIEREL G
FEBRES 5, 1521 Clapk @ B & O B2 381 AL 2 OGRS S e e b2, ZNHO(LF S E R KRR M EE O Bt
IR D,

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.

¥l 3% H4Z Course Goals

(AD) fbBEL (AT 2 ZBRART 5,

(A2) AL E N B B AR AP BR B LI E D IR > CWVDNEFIE TS, Fio, 5% EDIDICH IR TN FE T2,
(A3) IS i 0D i 388 B i 46 L O I B 15 2 SRR

(BL) sRJE R, stk 2E s 54 A it A st 5,

(B2) 8RR H1T 24 > DR - I R FE A BUGIRERRIZ L7223 > TR T& 5,

(B3) xHiiiEIZ 31T H R KB LIRFR L, e b P ATy 7| BEPEN/RE DREEMEE OBMREZH A TES,

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% E5HE Course Schedule

(A1) filio> Fers

(A2) fiEE SR IC L A7 — AL A
(A3) il I LD 2K E K DEAL
(A4) il s 0D FOWEa 3 i

(AB) bl Wy E 1

(B1) Frifi
(B2) REALZTIT DU 5 CEARBERS . 0 1 BOG, IR, &R RAEIT L)
(B3) iR A (F vy T~ i, A RO A7V A = v D)
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(B4) *tifikEA > etk A DALk RR, CO LERAbLKFEOEAL, FiREIGYDOS)
(B5) RR=T7 m/ /L (RAMbE AT =)L)

(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)

EFrE (FE-BETHFEDRHNAEESE Homework
IERENEEHEBETHIENREELY,

Students are expected to review what they studied in class.

BRSO EEE LT & Grading System

AREE L OZNEFUCDOWT, BB D 7 FILL O 2 RN O & LT 5, AR E~DOSMEBEE (20%) .
=1 (30%) . TR (50%) IZL > TRHI T2, 1T, ZHE~OSIRELEE (30%) . LA —F(70%) (28> TR 32, FAErIZRT
Lt DA E LG T 5,

Students must attend classes with 70% or more in first and last parts each for assessment. In the first half of the course,
students 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 S ERFEIED & Other Faculty Requirements

T A -#F & Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i5#& Additional Information
WH, VR AT A,

Materials will be distributed in the class.
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FLH 4 Course Title F BB M S 455 I [Advanced Course in Environmental Nano—Materials Chemistry 1]
SEZEB Subtitle

FFHE Instructor /NS SEH [Katsuaki KONISHI] (K22 HIERER B2 B 2RI ZEF)

B LKA Other Instructors | £4 FH [ Yukatsu SHICHIBUIHIER R SR} AR JERT)

L BHFER Course Type ERERFHEREME A

BASEAE R Year 2020 K& &S Course Number 045147

EAME Semester 271 B 518 Number of Credits 2

B EMRE Type of Class fiEs X E R Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_EMS 6322

K59#Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
BREERRS RER b CREYER TR

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)

th93¥H3—K - £ Middle Category Code, Title 3 Wi

IN3}ETI—F -4 Small Category Code, Title 2 F BREER B

= BO—F - 58 Language Code, Language 2 AAGER OTEGEDSAV A TINAZZE, Sl B R ER A S35 (B AGE
Type NIIIGE) B E T HIRE

R EESZFDTE Availability of other 1 #f

faculties

18 R EHIH Other Information SR E R TR GAEE B RIRERLE ]

F—")—F Key Words
&1 BEE 1 7TAZ— TR By

organic polymer, inorganic polymer synthesis, cluster, nanoparticle, supramolecules

2% d B1Z Course Objectives

fﬁﬁﬁtfﬁ WZRSENRTERVEDOEDTHLRE G TALEIZDONT RS T OE R E DR ZME, ARk, K&, 7
TR BIREEODPPDVEWEBRET D, £, B T BRI T KL T & O BN O BEE T 5B O G SRR IO
TH5,

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

¥l 3% H4Z Course Goals

FHEE 1 BT PRI O G AL G, B e E ORI b PR BRL | RREEREEOMBZ R T2,

Upon completion of this course, students will understand basic principle of the chemistry of polymers and inorganic
nanoparticles and relevance to environmental science.

{8 % 5HE Course Schedule

ALFEME OFEHE R ESORE)E

maTen T &

. BT OREE

. B RERSE >+ (Synthetic Polymer )D& %

. B4y F#4#+ (Supramolecular materials)

HTLWA AT DRY < — (Novel types of polymers)

B EBREE

L RS = A - SRS R (Inorganic polymer and metal nanoparticles)

N O U1 &~ W DN~

[0e)

. Size and hierarchy of chemical substances
. Polymer and Molecular Weight
. Structures of Polymer
. Synthesis of synthetic polymers
. Supramolecular materials
. Novel type of polymers
. Polymer and environment
. Inorganic polymer and metal nanoparticles

OO\]CDCTI»-BC/O[\D»—‘

EEEE (PB- ?EE')%@W&&Q; Homework

EEOY B ETIC, BRI EORYE T LHA, HDONPCOHNEZHREL THBIFEICOTLIE, THEEEE OB 5 R
I, RERMOBIZEL EAE ﬂkéhéo

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.

RAEST D BEHE Lk Grading System
BEAOBINREE LRI 5HE (40%) LLR—RHAWET A (60%) THHET 5

Evaluated by activeness and the assignments during each lecture (40%) and a report or test (60%).

fhFEREIE D EH Other Faculty Requirements
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TXAREFE Textbooks

EE 5 Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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FLH 4 Course Title F R EHME R L [Advanced Course in Environmental Nano—Materials Chemistry I11]

S EH Subtitle B WK R m o B Lk % [Introduction to Physics and Chemistry at
Electrode/Electrolyte Interfaces]

EFH A Instructor AR —= [Ichizo YAGI] (KBt ERBR LR A 50 PE)

$#H LB Other Instructors | NE E[Masaru KATOJ(HIEKER SR HFSERT)

L HFER Course Type RELE PR MR E

BASEAE R Year 2020 K& &S Course Number 045148

EAME Semester 21 B 578 Number of Credits 2

B XM R Type of Class % IR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_EMS 6322

K9#Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

BB BREE P R E R R

LARJ)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - TP AR E CRENBRNEORH  BHEfER B)

th93¥H3—K - £ Middle Category Code, Title 3 Wi

IN3}ETI—F -4 Small Category Code, Title 2 F BREER B

B $&0—F-§ & Language Code, Language 2 HARGER OHFEDOASAV I AR, Sl B R ERITHEH SR (HAGE
Type XU HEFE) R TE T D% E

= EREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information BREWERFFHEL R B RIRERI B ]

F—")—F Key Words

FEAR G, - /EME, B OB LS 7. BRAE, EAEmR, EARAh

Surface structure of solid materials, Nanostructured materials, Self-assembled monolayer, Electrochemistry, Semiconductor
electrode, and Electrocatalysis

23D H4E Course Objectives

E RO, BT IREA BT LI iR IR 0T /L ~L TREE SIS AL Fm A B R D NS 4 TR RO 3%
At RS, nﬂﬂﬂ CRAT D EMEL BT OBFTIR I A F S EEBIT, TARNF =BT NARR T LU T T A AR E B9
B~OR AL TEE TS,

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.

FI:Z B4E Course Goals

BRALT - AR R E R 700 LA A B B R R O & . BEREIC DWW T /L L TO R RD D EEH I, 1
*(f;:f%/fﬁo

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.

{8 % 5HE Course Schedule

1. [ A I D H Al

. BRI O THiE

. MBI DA DORIEEF DR E)

. I/Mﬁzﬁﬁ@ﬁ/ﬁkk?-&’i HE

. ESREF SIS )

. BERRE D5 %ﬂkﬁfﬁ&’&% =

CEERERICIT S OF) BB EIL 2 OfIE

. 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

. Molecular modification and functionalization of solid surfaces
7. (Photo—)Electron transfer and its control at semiconductor electrodes

oUW DU AW

EFrE (FE-BETHFEDRHNAEESE Homework
WRRIEEETHIL,

Review is necessary after the lectures.

RIESEM D E#E LA % Grading System
FEA~OBINRERE(25%), FEEID/INTANM25%), FHIRDL R —RHAUMTFRERGOWIZL > TEHE 5,

Grading: attitude toward lectures, results of quiz (25%), and report and/or examination (50%).

fhFEREIE D EH Other Faculty Requirements
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TXAREFE Textbooks

§RZE 15 B Reading List

B BEOT: WL IE - e — RS A )5, 1996

BRI KX —EHOIME P E R AL TR A, 2016

Electrochemistry at Metal and Semiconductor Electrodes,”Norio Sato: Elsevier, 1998

& BEROEFRELERT VIR, Hp R TR SR, 2013

SOLIDS and SURFACES: A Chemist’s View of Bonding in Extended Structures,”Roald Hoffmann: Wiley-VCH, 1988

SBA—LAR— Websites

B D HR—L_R— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title YeE B EH53 1 [Advanced Course in Molecular Photonics and Electronics Science 1]

EE=TEHB Subtitle Fundamentals and applications of electronic spectroscopy [Fundamentals and applications of
electronic spectroscopy]

EHEHE Instructor BV AT EF4 [BIJU VASUDEVAN PILLAI] (BB 7-FHERFZEAT)

$H 2% B Other Instructors | Fi¥f 5 K[Yuta TAKANOJ(E T-FHFWFJE0T)

FLB#E5I Course Type BRI R R B

BASEAE R Year 2020 K& &S Course Number 045149

EAME Semester 21 B 578 Number of Credits 2

B XM R Type of Class % IR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_EMS 6332

K9#Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

E ) RER GREYER Y HX)

LARJ)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - TP AR E CRENBRNEORH  BHEfER B)

th93¥H3—K - £ Middle Category Code, Title 3 Wi

IN¥EO—K & Small Category Code, Title 3ERF

=553—F -5 & Language Code, Language 2 HARGER QWEGEONAV L TNAZHE, B BRI S 58 (B AGE

Type XU HEFE) R TE T D% E

P ERBIEZF DRI E Availability of other 1A

faculties

# B EIH Other Information BREWERFFHEL R B RIRERI B ]

F—")—F Key Words

Blackbody radiation, light-matter interaction, the Frank—Condon principle, Beer-Lambert law, optical absorption, Jablonski
diagram, Kasha’s rule, fluorescence lifetime, fluorescence quantum yield, the quantum confinement effect, semiconductors, the
Fermi function, Anderson rule, light emitting devices, electron transfer processes, solar cell, current—voltage characteristics

2% D BE Course Objectives

To understand basic principles of photophysics, energy states of molecules and nanomaterials, absorption and fluorescence
spectroscopy, the quantum confinement effect and the density of states, energy states of semiconductors and heterojunctions,
electron transfer in electron donor—acceptor systems, and the applications of light—matter interactions to light emitting devices
and solar cells.

FI:Z B4E Course Goals

The goal of this course is to develop basic understanding of molecular and nanomaterial level light—-matter interactions. This
goal will be approached by introducing and discussing properties of light, the principles of absorption and emission of photons
by molecules and nanomaterials, the dynamics of charge carriers and excitons, thermodynamics of electron transfer in simple
donor—acceptor systems, the fundamental characteristics of P-N junction devices such as LED and solar cell, and evaluation of
the current-voltage characteristics of solar cells. Students are expected to the design of fluorescence—based devices, novel
light emitting devices and light harvesting systems.

$2EEHE Course Schedule

(1) Electromagnetic radiation

(2) Maxwell’ s equations

(3) Franck—Condon principle

(4) Energy states of molecules and materials

(5) Fundamentals of electronic spectroscopy

(6) Absorption spectroscopy

(7) Fluorescence spectroscopy

(8) Interim test

(9) Semiconductor materials

(10) Quantum confinement and density of states

(11) Heterojunctions, double heterojunctions and superlattices
(12) Semiconductor devices | - Light emitting diodes
(13) Fundamentals of electron transfer

(14) Semiconductor devices II — Solar cells

(15) Final test

EFrE (FE-BETHFEDRHNAEESE Homework
Students are expected to read fundamental photophysics of molecules. Students should revise the lesson after each lecture and
solve the problems that will be assigned.

RAEEE M D E#E LA % Grading System

Assessment will be made based on attendance (30%), interactions in classes (20%) and written examinations (25% x 2).

fh S ERFEIED & Other Faculty Requirements
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TX AL EFE Textbooks

Principles of Fluorescence Spectroscopy,” Joseph R. Lakowicz: Springer, 2006

Molecular Photophysics and Spectroscopy,”David L. Andrews:Morgan & Claypool Publishers, 2014

Quantum Wells, Wires and Dots: Theoretical and Computational Physics of Semiconductor Nanostructures,” Paul Harrison:
Wiley, 2009

4. Fundamentals of Photoinduced Electron Transfer by George J. Kavarnos (John Wiley & Sons, 1993)

AEEERE Reading List
Students are encouraged to read journal articles related to the key words listed “textbooks.”

SMAR—LR— Websites

AE=E DR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title Y6 E AT F i I [Advanced Course in Molecular Photonics and Electronics Science 11]

FEZEREA Subtitle

EE# R Instructor HAT #3% [Takayoshi NAKAMURA] (B 7-RHEAFSEETM IR 7 ) — T 77 ray —ifre
A=)

LB Other Instructors

FBFER Course Type RERFHREMEE

BASEEE Year 2020 K& &S Course Number 045150

EAME Semester 15 (E % — | BAI¥ Number of Credits 2
A)

B EMEE Type of Class it X E R Year of Eligible Student 1~2

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_EMS 6332

KS¥EI1—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

EED) BRELR B GREME R 7R

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 - BEPIRE) B AL E CRRZNAFOR B | FeiEEFRB)

th4>#E0—K & Middle Category Code, Title 3 K

INF$ETI—K -4 Small Category Code, Title 3 ETEF

BJE3—F-EJE Language Code, Language 2 AARGEM ORFED AV ANARZZE, A RER N 5578 (A AGE

Type NIIIGEE) B E T HIRE

=P EREISE DRI E Availability of other 1]

faculties

18 R E1H Other Information SR E R TR GAEE B RIRERL B ]

F—"J—F Key Words

B, A iE, (B8 ME, Belk, KBERG . BT, n o1

Solid state chemistry, Crystal strutcure, Conductl\/lty, Magnetism, Hydrogen bond,Supramolecule, 7 —Conjugated Molecule

23D H4E Course Objectives

BTRNX =T Y= IAN — D7) DB A - 5 - SAERE A BE0 o0 - MRS &b - B E AR L ISR 2 il a8
50

Understanding of basic principles of electronic, magnetic and optical functional materials as well as the molecular crystals and
organic solid—state chemistry.

EUEE*?& Course Goals

S FYERE ER D5y TEX L - i A IS - R T - R E 2 B LR OBLED D ERIE D,
Understanding of molecular design, crystal strutcure, electronic structure, and magnetic property of the crystalline molecular
materials from the baisic principles of solid state chemistry.

122 5HE Course Schedule

1. BB T M EHI DWW T O E

2. G T OETIRIEL B RE

3. FEER O LE RO/ RS

4. H¥EROBRIZENE

5. B RS S ORISR VIS

6. FHEW'E DR L

7. L rbn=s Ak

8. %%Faﬁffﬁl—iﬁiﬂ% )

9. /o T-RIFEAEMER ()

10. B 1o NARIZLDEHSE BT A
11. B v MABC I DA T A (D)
12. NAKAE 1 D FAfE

13. A AL F- O T IREE LW

14, RAWEE AR DIy 1A EHERED

15. HREEIR b F DRz DB ()

16. A BEERbF DR OB D)

1 Outline of molecular electronic materials
2 Electronic state and molecular design of organic molecules
3 Crystal structure and band structure

4 Electrical conductivity of organic crystals
5. Magnetsim of organic crystals

6 Fabrications of organic thin films

7 Molecular electronics

8 Intermolecular interactions (I)

9 Intermolecular interactions (II)
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10.  Design of organic molecular crystals based on Supramolecular synthon methods (I)
11.  Design of organic molecular crystals based on Supramolecular synthon methods (II)
12. Basic chemistry of pi—conjugated organic molecules

13.  Electronic states and properties of pi—conjugated molecules.

14. Assemblies of pi—conjugated molecules: Structures and properties

15. Recent achievements of solid state organic chemistry (I)

16. Recent achievements of solid state organic chemistry (II)

EFrE (FE-BETHFEDRHNAEESE Homework
WL, A LRI OEEMELZO B OWNTHONED T ETHIENLEELL,

It is preferable to study on basis of physical chemistry, organic chemistry and solid state physics perior to the lecture.

RAEEE M D E#E LA % Grading System
FEA~DOBHNBEE(25%), FEOEMES/ N R—R25%), FHROL R — bHAWTRERGOWIC L > TR T 5,

Students will be assessed by attendance and reports and/or exam.

fh S ERFEIED & Other Faculty Requirements

TXAREFE Textbooks

EE 5 Reading List
BB HE . RE N ABZEFRLA, 2009
HHEW AL 2O HERE R RE TR AL 2RI, 2006

SBA—LR— Websites

WD HR—LR— Websites of Laboratory

{i§% Additional Information
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FLB 4 Course Title BRI 2855 1 [Advanced Course in Environmental Catalytic Chemistry I]

SEZEB Subtitle

E|EHE Instructor K4S FE [Bunsho OHTANI] (Rl 220 22 )

B L2 B Other Instructors | U /LA « =3 [Ewa KOWALSKA](flIEERL A HFZEHT)

# HEA Course Type BRETR AR MF R

BASEAE R Year 2020 K& &S Course Number 045151

EAME Semester 1528 B 518 Number of Credits 2

B EMEE Type of Class fiEs X E R Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_EMS 6342

K59#Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
5] BREEE P CREME R HIR)

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th 5 #a—F -4 Middle Category Code, Title 3 Krim

IN¥EO—K & Small Category Code, Title 4 BB ARG

B E83—F-8#8 Language Code, Language 2 HAGER OTEREDONAV AR ST R ER I S 35 (H AGE
Type NIIIGE) B E T HIRE

= EREIEZF DT E Availability of other 1 7Af

faculties

18 R EHIH Other Information BB E R PR R B RIRERE ]

F—")—F Key Words

Sefibdle, SeEg b g, BEALES, IhEET—IESL, MG MEyENE, sEMEl, AT

Photocatalyst, Photoinduced oxidative decomposition, Super hydrophilicity, Excited electron—positive hole, Structure—activity
correlation, Higher photocatalytic activity, Visible-light response

23D BH4E Course Objectives

SR X DVE Y Sy FRD AT =KX A, SRR O, ER O ORMET A, 6705 EHEREL D7D OHRRK IZ
DNWTFE L.

Understanding the mechanism of decomposition of pollutants, methods of photocatalysts preparation, design of practical
photocatalytic reaction systems, and strategy for enhancement of photocatalytic activity.

FIE B 4E Course Goals

S SIS O FERER IR AALF O SIEHEGTHLEHIC, ICHICE T2 AZ IR TS, ZOAEU T, SMEA I L
T ORERENE A BHI DWW T ORIZE F iEE F D).

To understand principle of photocatalytic reaction from the standpoint of chemistry and strategy for practical applications. To
obtain scientific method for research on functional solid materials.

2 EEHE Course Schedule
Jef g — e oA P —
SRR S DL I &SR
Fefb R S D UL I bR F-LIEFL

JRFIT AR it
SEARES G DOUL Zr . IEOWAE LB+ /IEFLOBE)
SefbEEL Tom LT

Tt T2 o LIS D Sl (RTAOGGR D)

AL T2 D i s

it EREL CTOWELREOIRHT
BT & el 7 a—RELF L
ARG O SRR O RLL S A

e AbIRED Wy & e Al RETEE AR oD T 40

SfRIE R S D FE DT DE 2 7

introduction of photocatalysis

interaction between substances and light
electronic structure and photoabsorption
thermodynamics: electron and positive hole
adsorption

kinetic analysis of photocatalysis

environmental application of photocatalysis (Professor Ewa Kowalska)
artificial photosynthesis (Professor Mai Takashima)
steady—state approximation

kinetics and photocatalytic activity

action spectrum analysis (1)

action spectrum analysis (2)
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crystal structure
design and development of photocatalysts
summary: photocatalysis A——Z7

#HFE (FPE-EE)FORNBLSE Homework
BEZIIVTEL, ZEPICHESNI A X2 PLIEE T22L.

Study using books or papers on photocatalysis before classes and using quiz which is provided in the class afterward.

BRSO EEE LT % Grading System

() FRIOEHEZ IR T2EME, Q) FRE~SMEE, BLOQ) ZHRL AR —MIIVFM 5. N2 ORI =R
iE, (1)40%, (2)40%, F3LTN(3)20%E9 5.

BEEOHBBIOLAR— b LR AT 5.

Students will be assessed by questionnaires in each class (40%),reports and attendance (40%) and reports in the end of the
semester.

fh S ERFEIED & Other Faculty Requirements

T¥ AT Textbooks
KA SLETARED UL A3 DA HiftaEam£L (2003)
KA SCEE Tl HEF 7T 1k ) 3R X3 (2005)

%52 BE Reading List

SMAR—LR— Websites

AE=E DR—LR— Websites of Laboratory
http://pcat.cat.hokudai.ac.jp/pcat

{i§% Additional Information
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F1 B4 Course Title BREE ARGV 2556 T [Advanced Course in Environmental Catalytic Chemistry 11]
SEZEB Subtitle

E|EHE Instructor TV A 2N [Ewa KOWALSKA] (R A 22 FT)

$H:4% B Other Instructors

L BHFER Course Type RELE PR MR E

BASEEE Year 2020 K& S Course Number 045152

EARS Semester 15214 B {7 Number of Credits 2

B EMRE Type of Class % IR Year of Eligible Student 1~2

xR 2FEl 25X Eligible Department/Class

F2431)2 %' 3—F Numbering Code ENV_EMS 6341

KS¥EI1—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
BB BREF P R E R R

LARJ)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH SR B)
15 ¥E0—F - £ Middle Category Code, Title 3 Krim

IN3¥Ea—K -4 Small Category Code, Title 4 BREERhAL

=553—F -5 & Language Code, Language 1 MEECTITHfRE

Type

P ERBIEZF DRI E Availability of other 1A

faculties

# B EIH Other Information BREWERFFHEL R B RIRER B ]

F—J—F Key Words
Scientific Writing; Literature on Environmental Catalytic Chemistry; Manuscript Preparation, Data Presentation, Manuscript
Edition

2 %D BE Course Objectives

Writing is the most common form of scientific communication, but also very challenging, and requiring to set aside the
research skills and pick up the composition skills. Within the scientific community, improved writing leads to improved
collaboration, easier access to cross—disciplinary knowledge, faster training, and better communication not only with other
researchers, but with the public. If researchers were better writers, the gap between the public and academy would shrink.
This course teaches to organize, write and edit the work in a way that makes the whole process of writing papers clearer and
simpler.

FIE B 4E Course Goals

The main goal of the course is to learn how to write scientific papers in environmental catalytic chemistry field. At the end of
the course, students should be confident that their finished work reflects the quality of their research in the field of
environmental material science.

{8 % 5HE Course Schedule

This lecture will focus on scientific writing based on examples from the field of environmental catalytic chemistry. The course
will have fifteen lectures, as presented below:

. Introduction; History; Knowledge resources

. Scientific communication (speaking and writing)

. Data presentation (good/bad examples)

. Scientific papers (types of books, journal presentations); Scientometrics

. Writing style and word usage

. Standard format for reporting original research

. How to write scientific papers and reports

. Writing skills practice

. How to illustrate and how to publish scientific paper

. When to publish, what to publish, who are authors, what went before (references)
. Review of scientific papers (“single blind”); Obligations of a reviewer

. Revising the draft manuscript; Processing of accepted manuscript; Proofreaders

. Truth v. false; Ethics; Misconducts; Plagiarisms; Copyrights

14. Poster presentations

15. Summary and final evaluation

O 00 3 O U1 v W N —

—_
_ O

— =
w Do

EFrE (FE-BETHFEDRHNAEESE Homework

After each lecture students must do homework and prepare to the next lecture based on received materials.

RAEST D BEHE Lk Grading System

Students will be assessed by reports (40%), presentation (30%) and attendance (30%).

fhFEREIE D E M Other Faculty Requirements

THX AR ZF]E Textbooks
(1) Anne M. Coghill and Lorrin G. Garson, The ACS Style Guide “Effective Communication of Scientific Information”, 2006,
Oxford University Press, Washington, DC, USA
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(2) M.A.C. Halliday and J.R. Martin, Writing Science, 1993, The Falmer Press, Abingdon, UK
(3) L. Trimble, English for science and technology: A discourse approach, 1985, Cambridge University Press, Cambridge, UK

EE 5 Reading List

SMAR—LR— Websites

AE=E DR—LR— Websites of Laboratory
http://www.cat.hokudai.ac.jp/koukinousei—e.html
http://pcat.cat.hokudai.ac.jp/pcat

{i§% Additional Information
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F1 B4 Course Title oy B85 %4536 1 [Advanced Course in Molecular Environmental Science I1]

SEZEB Subtitle

E|EHE Instructor I F [Chief of the Division] (KZ:BeB B Rl F255¢)

1B Y28 Other Instructors | FIX 2 E[All Staffs of the Division (K FPeEr LR FPt)

# HEA Course Type BRETR AR MF R

BASEAE R Year 2020 K& &S Course Number 045153

EAME Semester 271 B 518 Number of Credits 2

B EMEE Type of Class fiEs X E R Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_EMS 5302

K59#Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

5] BREEE P CREME R HIR)

LRJILaA—F:LA)JL Level Code, Level 5 KFRE (& 1 - BEPTER) AL B GEREZRNA O B) | KFpEItEez
ElE

4343 —F & Middle Category Code, Title 3 Fidm

IN3¥Ea—K -4 Small Category Code, Title 0 ZOMh (&7t m)

=553—F -5 & Language Code, Language 2 HARGER QSEGEONAV L TNAZHE, B BRI S5E (B AGE

Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 1 #Af

faculties

# B EIH Other Information BREEWE R S R

F—J—F Key Words

BREEVE R

Environmental materials science

23D BH4E Course Objectives
BREMER ORI DN Y7 A ZDOWTHREIT T 5,
This lecture provides recent topics of environmental materials science.

Fl|3%E H4Z Course Goals
BREWE R RO REIMZ BRI 2,

To understand resent researches in environmental materials science.

$2 %5 Course Schedule
B HEDERT LA E LB OD DI BT iR A 1T,

Omnibus lectures about relationship between chemical substances and environment will be provided.

#HFE (FPE-EE)FORNBLSE Homework

RAEEEE DO E#E L% Grading System
() FRE~OBMELE, (2) FFEIZRT LR —bONFIZE S TRHI 2%, ZNEOFTO X, (1) 50%, (2) 50%&7°5,
Assessed by participation in classes (50%) and report for assigned task (50%).

fh S ERFEIED & Other Faculty Requirements

TX AL FE Textbooks

EE 5 Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title Oy FEBRBE A5G M [Advanced Course in Molecular Environmental Science 1]

SEZEB Subtitle

E|EHE Instructor I F [Chief of the Division] (KZ:BeB B Rl F255¢)

1B Y28 Other Instructors | FIX 2 E[All Staffs of the Division (K FPeEr LR FPt)

# HEA Course Type BRETR AR MF R

BASEAE R Year 2020 K& &S Course Number 045154

EAME Semester 271 B 518 Number of Credits 2

B EMEE Type of Class fiEs X E R Year of Eligible Student 1~2

& EFF} VSR Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_EMS 5302

K59#Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

5] BREEE P CREME R HIR)

LRJILaA—F:LA)JL Level Code, Level 5 R (L - PRk REMRL B GEERRNEORR) | Kb tmiz
ElE

4343 —F & Middle Category Code, Title 3 Fidm

IN3¥Ea—K -4 Small Category Code, Title 0 FDfth B HIZet D)

=553—F -5 && Language Code, Language 2 HARGER QSEGEONAV L TNAZHE, B BRI S5E (B AGE

Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 1 #Af

faculties

# B EIH Other Information BT BRI PR B (2018 A FEIXBEREE)

F—J—F Key Words

2% d B1Z Course Objectives

¥ 3% H4E Course Goals

$2 %5 Course Schedule
AR IBIREL W)

EFrE (FE-BETHFEDRHNAEESE Homework

RAEST D BEHE Lk Grading System

fhFEREIE D E M Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

SMAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1EH4 Course Title BRI R 5% 1 [Special Lecture in Environmental Materials Science 1]

FREEHE Subtitle

E|EHE Instructor B3 Ot [Takamitsu KOHZUMA] GRIERZ7 00747 s R R 20521 4 —)

{8442 B Other Instructors

L BHFER Course Type RELE PR MR E

BASEEE Year 2020 K& S Course Number 045155

EARS Semester AR EH B {7 Number of Credits 1

B EMRE Type of Class % IR Year of Eligible Student 1~2

xR 2FEl 25X Eligible Department/Class

F2431)2 %' 3—F Numbering Code ENV_EMS 6402

KS¥EI1—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
BB BREF P R E R R

LARJ)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH SR B)
th93¥H3—K - £ Middle Category Code, Title 4 FpiEERS

ING¥AO—K -4 Small Category Code, Title 0 Z D GRA 72 H D)

HEEO—F-§§E Language Code, Language 2 HARGER OGEFEDNAV T NARHE, Sl RER TN 578 (HAGE
Type ST IGE) R TE T HIRE

P ERBIEZF DRI E Availability of other 1A

faculties

# B EIH Other Information BREEWVE R S R

F—J—F Key Words

BTE—A FET 2y R, BT, BV EAER, SR A LS E | AW - 8RR, AR

Quantum Beam, Neutron, Muon, Accerelator, Nuclear Reactor, Weak Interaction, Metalloprotein, Microbiology &
Environment

2% M B1Z Course Objectives

AFEFTIE DL X B P IV EOR Y — AL s T eSS Dh D~ I uiR g, AR Lot
FI BT DBRZ L T BEES T REICOWTORREATRD 7230 | INEIRIZ L D03 ATEFRC U B 2D M B
HEHFFIZOWTHRRIT L, BBEE 0 7L -Ubhh B IRBREEL ~LIC A ECFIL JEZ%;:&%E&%&‘J%O

This special lecture aims to understand the wide variety of environment over the macroscopic and mircroscopic view thruogh
the usage of quantum beams involving Synchrotron Radiation X-ray, Neutron, an muon beams. Furthermore very recent
medical and agricultural usage of radiation will be introdued, students will be able to consider what the environment from
molecular level to natural environment with bird’s—eye view.

¥ 3% H4E Course Goals

ARHEE TIL, BEEO T L-ULnG HARBRERICW - 2B S B A D7 LB A2 CHET 223 T&D
Students will understand the classificaion of environment from molecule to nature environment and be able to consider the
chemical mechanisms connecting many variety of the environmental class.

$2EEHE Course Schedule

LB CHERTD,

R L KL A

. BREEAHLICBE S A A LT O AR A

RO R T TG EBRBE LB T AR Y R E
O IEES AR G X R, T FL TR 2t

L ABJRA LR TEITBIT D EHE EEH O LR E

CER BB ARTE—A

Intensive course

S U1 B W DD

. Microbiology and Ocean, Mountain, and Volcano
. Environment Cleaner Microbiology and its Biochemical Mechanisms
. Metalloproteins of Ancient Photosynthetic Protein and Environmnet Cleaner Microbiology
. Accerelator, Nuclear Reactor, Synchrotron Radiation, Neutron and Muon Beams
. The Structure and Function of Weak Interaction in Metalloprotein
. Modern Quantum Beams in Medicine and Agriculture

S Ol W N

ﬁﬁ*—iﬁ’%‘ (FE-ET)EDARLSE Homework
ZDHOFEENBIZOWNWTEE T ENMEEND,

Reviewing what was learned on the day is strongly recommended.

RAEST D BEHE Lk Grading System

BRASOZNRDL, LA —FEPORE RN IR D, HE~DBIMIEEL(50%) B LR =D (50%)&-> TREAfi§
50

Assessed by attendance (50%) and reports (50%).

fh S ERFEIED & Other Faculty Requirements
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TXARZEFE Textbooks
b BB FE R DT O3S Raymond Chang: B LF R A, 2003

§RE 15 B Reading List

KB DBEER A/ i B kAL A =T 717, 2005

WEE/ Paul R. Pinet: B KSR ZS, 2010

AW iETEF AP/ Carol M. Lalli and Timothy R. Parsons: sfktlr1 2747 42, 2005

Inorganic Electronic Structure and Spectrscopy,/E. 1. Solomon and A, B, P. Lever: Wiley-Interscience, 2006

Structure and Dynamics of Biomolecules,”Erik Geissler, Eric Fanchon, Jean—Louis Hodeau: Oxford University Press, 2000

SMAR—LR— Websites

AE=E DR—LR— Websites of Laboratory
https://www.facebook.com/Kohzumalab

{i5#& Additional Information
TV NliAT T D,

Distribute lecture materials.
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F1 B4 Course Title BRI R 45 1) 5% 28 1 [Special Lecture in Environmental Materials Science I1]

FREEHE Subtitle

E{EHA Instructor 5 %W [Yasuaki EINAGA] (BE HEFR A K71 T21%)

{8442 B Other Instructors

F1BFER Course Type RELE PR MR E

BASEEE Year 2020 K& S Course Number 045156

EARS Semester AR EH B {7 Number of Credits 1

B EMRE Type of Class % IR Year of Eligible Student 1~2

xR 2FEl 25X Eligible Department/Class

F>431)2%4'3—F Numbering Code ENV_EMS 6402

KHEI—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
BB BREF P R E R R

LARJ)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH SR B)
th43#3—FK - £ Middle Category Code, Title 4 FrRIFESS

ING¥AO—K -4 Small Category Code, Title 0 Z D GRA 72 H D)

EF80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N S 58 (A AGE
Type AFHFE) B E T DR

= EREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information BREEWVE R S R

F—J—F Key Words

FEREVEATRL, B, X A Y EREM, BRI —, ZRMbRFE T, AWEMRA R, =3LX — 558, BB, &
FRENE, AT T

functional materials, Electrodes, Diamond electrodes, Electrochemical sensor, COZ2 reduction, Electrochemical organic
synthesis, Energy, Environment, Molecule-based magnetic materials, Photo—switching

2 %D BE Course Objectives

AR TIL, IHAROBEREM BIE L THATF CEAFTHMELEL T, R OB E OFSRER T2 B 32T 4 D BB A FE T
T2, (XUDIZ, BEEBMM B Ch LK AV EVNEBMOBRALFRIEE T OMREE ISR T 5, BRELFH A AEFHUO
FRRE =L LT IHREFLR . THETIE, AEARSC, CO2 RITIZL2A AWE A RIS T\a, — 5.,
RO BEPEA I CE DM BLE LB D, B XK IERSEERGLEM B E L TOIG A OBLENAOHIE B SN TWDY, EDFR
FHESHIMESZ I TRV, 22T ZIHOM BIEHERE . E7o BB 123817 2 A2 (L O BLED DI EL 72,

Here, next generation functional materials will be introduced. First example is “boron—-doped diamond (BDD) electrodes”. In
this class, not only fundamentals of BDD electrodes bus also several important electrochemical applications such as
environmental sensor, biomedical sensor, electrochemical organic synthesis including CO2 reduction will be introduced.
Another exmple is “photo—functional magnetic materials”. Here, the strategies of designing the novel functional magnetic
materials will be introduced.

Fl|3%E H4Z Course Goals
AT, FILOHEREM B O T Y A L ZATH 1280 ORI 7 IEFRIZ O W TEMET A2 &1, 2ot B3 25k
HOMRAERSI L BELT 5,

This special lecture aims to learn not only the strategies for designing novel functional materials but also the applications.

{8 % 5HE Course Schedule

LPREATEET S,

1. BEREABH b 00 HhfE

2. FAYELRNEMH

2-1. R Bl EL CoX AP EUR

2-2. AV T RBIBOFLLE

2-3. FAYELREMOISH (B4 — KB AR, CO2 Eit, TDfh)
3. JEHIER LA R

3-1. Gy FREME D HARE

3=2. WISEREMEABF DT YA LR RE

Intensive course

1. Fundamentals of functional materials

2. Diamond electrodes

2-1. Diamond as a functional material

2—2. Fundamentals of diamond electrodes

2-3. Application of diamond electrodes

3. Photo—controllable magnetic materials

3-1. Fundamentals of molecule-based magnet

3-2. Design and function of photo—responsive magnetic materials

HHFE (FPE-EE)FORNBLESE Homework
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ZDHDORFRNEIZOWTEE THZLMHMEEND,

Reviewing what was learned on the day is strongly recommended.

FAEET D B2 LF % Grading System

BFRASOBIRDL, LR —FEDPSRE BNHIWT 5, HE~OSIMAEE(B0%)F LR —EDOWNE (500IZI > TREAf 4
Do

Assessed by attendance (50%) and reports (50%).

fh FEREIE D E M Other Faculty Requirements

T¥ AT Textbooks

EEIE T RE Reading List
ZAYEREM,RERA LR, 2015

SBA—LR— Websites

B D HR—LR— Websites of Laboratory
http://www.chem.keio.ac.jp/" einaga—lab/

{i§% Additional Information
TV NEBAR T D,

Distribute lecture materials.
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F1 B4 Course Title BRI R A% 22 M [Special Lecture in Environmental Materials Science 111]
FREEHE Subtitle

HFE# A Instructor (LHE &7 Michio YAMADA] (B U235 KPR HE )

{8442 B Other Instructors

F1BFER Course Type N S e i =

BASEEE Year 2020 K& S Course Number 045157

EARS Semester AR EH B {7 Number of Credits 1

B EMRE Type of Class % IR Year of Eligible Student 1~2

xR 2FEl 25X Eligible Department/Class

F>431)2%4'3—F Numbering Code ENV_EMS 6400

KHEI—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
BB BREF P R E R R

LARJ)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH SR B)
th 3 #3—K -4 Middle Category Code, Title 4 FrRIFESS

ING¥AO—K -4 Small Category Code, Title 0 ZDM AR D)

B 550—K§ 5 Language Code, Language 0 HARFETITORE

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information BREEWVE R S R

F—7— F Key Words

R B TR TT—L D FRNEATIT—L RN T T —L —R S ) Fa—T I T R

#, 5 ﬁ‘é{£ b E
n —electron conjugated system, alkyne, fullerene endohedral fullerene, endohedral metallofullerene, carbon nanotube,
graphene, spectroscopy, chemical management

2 %D BE Course Objectives

AFFETII, TAXLRTT—L v =R ) Fa—T I T77 2NN BENDI D =RV FAL B OREEEEE ., /1
EHUBT DR E DT HEEBIT, #h 2 2 RIEIC K AMRITICOWCHE T 52L& BT L35, Fio, REREDTD
DAL FEEE BRI DOV THRAN T 5,

The aim of this course is to help students acquire knowledge of the structure—property relationships, molecular
transformations, and spectroscopic analyses of carbon-rich compounds such as alkynes, fullerenes, carbon nanotubes, and
graphenes. Chemical management for environmental protection is also outlined.

FI:Z B4E Course Goals

TNFRTT—L v =R T /) Fa—TIREIND I — RV TGOS, HE ., T AW, BIONH Y6k (%
IRARZEIV, NMR AT MY, T AR VIR E) (LR DT DWW TR TE D127 %, BREREDT-D DAL E W
BT DWW TOHGRETRD 5,

Students be able to explain the structure, properties, molecular transformations, and spectroscopic analyses (such as
absorption spectroscopy, NMR spectroscopy, and Raman spectroscopy etc.) of carbon-rich compounds such as alkynes,
fullerenes, and carbon nanotubes. Students be able to understand chemical management for environmental protection.

$2EEHE Course Schedule

TN DRGSR ST, Sy YRR KD fENT

. 77%1//0)’%3_&@’“ 31 IE A 3 IR KD

DTWETT—L U OREIEEMEE | 70 T2 5B L DT

B BNBT T OREEIEE ., /1AL, 53 RIS I DT

=R T )T =T OREEENE | G T S GIEIC LAY

LT TT 2 OREIELMEE, Gy, Sy GBI R DT

. RO T DL B

. Structures, properties, molecular transformations, and spectroscopic analyses of alkyne compounds

. Structure, properties, molecular transformations, and spectroscopic analyses of fullerenes

. Structure, properties, molecular transformations, and spectroscopic analyses of endohedral fullerenes
. Structure, properties, molecular transformations, and spectroscopic analyses of endohedral metallofullerenes
. Structure, properties, molecular transformations, and spectroscopic analyses of carbon nanotubes

. Structure, properties, molecular transformations, and spectroscopic analyses of graphenes

. Chemical management for environmental protection

N U LN = N O WM

EFEEE (FEF-EB)FDORALS E Homework
ZDHOFEENBRIZONWTEE T ENM<EEND,

Students are expected to review the course contents after the lecture.

RAEST D BEHE Lk Grading System
HEHZA~OHFERBLOL R =IO A ST 5,

Assessed by attendance and report
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fh FEREIE D EH Other Faculty Requirements

T¥ A ZFF Textbooks
R B R A BT 1D,
Handouts will be distributed.

E X5 & Reading List
i H R A B BLAT 3D,
Handouts will be distributed.

SBA—LAR— Websites

B D HR—L_R— Websites of Laboratory
http://www.u—gakugei.ac.jp/ myamada/myamada/Top.html

{i§% Additional Information
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F1EH4 Course Title BRI B I EE 25 IV Special Lecture in Environmental Materials Science IV]
FREEHE Subtitle

EEHE Instructor B 18 [Hiroshi MIYASAKA] (KRR KRB IEm L 20F50 8

{8442 B Other Instructors

L BHFER Course Type RELE PR MR E

BASEEE Year 2020 K& S Course Number 045158

EARS Semester AR EH B {7 Number of Credits 1

B EMRE Type of Class % IR Year of Eligible Student 1~2

xR 2FEl 25X Eligible Department/Class

F2431)2 %' 3—F Numbering Code ENV_EMS 6401

KS¥EI1—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
BB BREF P R E R R

LARJ)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH SR B)
th93¥E0—K -4 Middle Category Code, Title 4 Rl T

ING¥AO—K -4 Small Category Code, Title 0 Z D GRA 72 H D)

EE80—K-E5& Language Code, Language 1 MEECTITHfRE

Type

P ERBIEZF DRI E Availability of other 1A

faculties

# B EIH Other Information BREEWVE R S R

F—J—F Key Words

FALTF, BT RNECIREE, RERF O ARAE L, 2ot TAREE, H—ar THb R

photochemistry, electronically excited state, time-resolved detection, multiphoton process, fluorescence detection of single
molecules

BZENDHE Course Objectives

AFEFETIL, BN RICRIT 2B IR EE Sy DR IR D AR A B L . ZALD OBFIEIT L BEZRREH] - 22 43 fif 5110
FIEIZOV \Tfiﬁﬁ“é_k%ﬁﬁk?éo

The aim of this course is to help students acquire knowledge on the primary processes of electronically excited state in
condensed phase and time— and space-resolved detection methods.

BER *,“g Course Goals

BRI DE TR IE S T OFFIR RS NGO SR L BB E FIEIZ B T 2 milk 251532,

Students acquire the knowledge and information on the primary processes of the electronically excited states in the condensed
phase and the experimental methods for the research in this field.

$2 %5 Course Schedule
1) %’f'f@i'ﬁ@WHE

2) W TIMERAES T ONBE
3) AL

4) WSRO R

5) WEMAYAREHIOIS

6) s UL FAV VKA R

~

)
)
)
)
)
) Byt s M
1) Light absorption by molecules
2) Primary processes of electronically excited molecules
3) General photochemical reactions
4) Basic principles of time—resolved detection
5) Application of time—resolved measurements
6) Photochemical reactions using multiphoton absorption
7) Fluorescence detection of single molecule and its application

#HFE (FPE-EE)FORNBLSE Homework
REOHNEIZONWTHEEZL TRLZL

Students are expected to review after the lecture.

BARSE B D E#E L& Grading System

RO LB E B IO R —

Your overall grade in the class will be decided based on the following:
Class attendance, attitude in classes and report

fh S ERFEIED & Other Faculty Requirements

TXALZFE Textbooks

&S EME Reading List
e R
Handouts will be distributed.
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SMAR—LR— Websites

AEZE D7R—LR— Websites of Laboratory

{i§% Additional Information
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FLE 4 Course Title

BREEME R #3238 1 [Laboratory Work in Environmental Materials Science 1]

FEZEREA Subtitle

E{E# 8 Instructor

BLIgE: [Chief of the Division] (KPR 757

{BL4# B Other Instructors

a— 2 Y E 2 B[All Staffs of the Course](REEBZERE AL 1)

# HEA Course Type BRETR AR MF R

BASEEE Year 2020 K& &S Course Number 045159
EAME Semester HF B 518 Number of Credits 4

B EMEE Type of Class e X E R Year of Eligible Student 1~1

& $F} - U5X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_EMS 6502

K52 —K -2 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

PR =

BRI R b CREDE R K

LARJILa—F L)L Level Code, Level

6 R2Epe (e 1 - S0 MR H GERIIZNAOFR B | FEFEERH)

th93¥H3—K - £ Middle Category Code, Title

IN¥EO—K & Small Category Code, Title

0 ZOfth (e A HI7et D)

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

2 AARFEM OREED AV ANAREE, SR E RER T 558 (A AGE
RITTEGE) R TE T DIRHE

2 EEEZEDTE Availability of other
faculties

1)

## R E 1§ Other Information

BT E R B B B

F—")—F Key Words
HaR o HT

Instrumental analysis

2% d B1Z Course Objectives
BRI AR R T MR B ST 5,

Learning research methodogoly and technics in environmental materials science.

¥ 3% H4E Course Goals
BRI AR RIS MR B ST 5,

Learning research methodogoly and technics in environmental materials science.

$2 %5 Course Schedule
KB DIIZE T kD FEEEEATT,

Practicing research methodology and technics.

EFrE (FE-BETHFEDRHNAEESE Homework

RAEST D BEHE Lk Grading System
RHEA~OBINHESE(50%), FEEIDOLR—RNE0IZL > TRHlid 5.,
Assessed by attitude of participation(50%), and reports (50%)

fh S ERFEIED & Other Faculty Requirements

T A -#F & Textbooks

%52 BE Reading List

SBA—LR— Websites

AEZE D7R—LR— Websites of Laboratory

{i5#% Additional Information
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FLE 4 Course Title

BB ARFE

¥ 1 [Laboratory Work in Environmental Materials Science 11]

FEZEREA Subtitle

E{E# 8 Instructor

HIZ - [Chief of the Division] (RZFFER R F5%)

{BL4# B Other Instructors

o — A Y E 4 B [All Staffs of the Course] (KB iE £ 2 072)

# HEA Course Type BRETR AR MF R

BASEEE Year 2020 K& &S Course Number 045160
EAME Semester HF B 518 Number of Credits 4

B EMEE Type of Class e X E R Year of Eligible Student 2~2

& FF} - U5X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_EMS 6502

K52 —K -2 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

PR =

BRI R b CREDE R K

LARJILa—F L)L Level Code, Level

6 R2Epe (e 1 - S0 MR H GERIIZNAOFR B | FEFEERH)

th93¥H3—K - £ Middle Category Code, Title

5 (ﬁ ""‘22

IN¥EO—K & Small Category Code, Title

0 %0){112( HEreb0)

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

2 AARFER OFEFEDANAV HAZHE B R ER A 555 (HAGE
SEHEFE) R TE T DR

2 EEEZEDTE Availability of other

faculties

1)

## R E 1§ Other Information

BT E R B B B

F—")—F Key Words
TLET gy
Presentation

2% d B1Z Course Objectives
BRI AR R T MR B ST 5,

Learning research methodogoly and technics in environmental materials science.

¥ 3% H4E Course Goals
BRI AR RIS MR B ST 5,

Learning research methodogoly and technics in environmental materials science.

$2 %5 Course Schedule

HHBIZI DI TR IEDEBEEZT),

Practicing research methodology and technics.

EFrE (FE-BETHFEDRHNAEESE Homework

BB M D E#E LA % Grading System

FEA~OSINREE(B0%), FERIDOLR—ME0WIZL> TRl T2,
Assessed by attitude of participation(50%), and reports (50%)

fh S ERFEIED & Other Faculty Requirements

T A -#F & Textbooks

%52 BE Reading List

SBA—LR— Websites

HREDHK—

Ls_R— Websites of Laboratory

{i5#% Additional Information
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REERFBRIETE B

Graduate School of Environmental Science
(Common Sub jects)




F1 B4 Course Title BREERL F#8 5 Introduction to Environmental Science]

REEHE Subtitle (B AEE R

EE# B Instructor (LA BE#s [Yasuhiro YAMANAKA] CR=2BE - ER B B2 AL =2 A0 7ER5E)

$HLEE Other Instructors | 45 HeBE[Hideaki SHIBATANZ r—/L K& %—), Il E[Jun HIROKAWAJ(HIEREREER}
“FHFFERT)

L HFER Course Type BREFFBE R MELE

BASEAE R Year 2020 K& &S Course Number 045161

EAME Semester 1578 B 518 Number of Credits 2

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

W& EF} 25X Eligible Department/Class

273124 3—FK Numbering Code ENV 5200

K52 —K -2 Major Category Code, Title ENV Environmental Science

5] RERFRE

LARJILa—K:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERIZ2NEOR B) . KRB ILHR

ElE

4343 —F £ Middle Category Code, Title 2 TREw

IN3¥Ea—K -4 Small Category Code, Title 0 Ffh G772t m)

B E83—F-8#8 Language Code, Language 0 AARGETITHRE

Type

=P EREISE DRI E Availability of other 1]

faculties

18 R EHIH Other Information BRESEER R

F—J—F Key Words

BRIERL Y, Frfst rTHEZ2PH R BAR(SDGs), KUEZAE), BREEMR A, AR A1 BRIERAE, RS SIGOBEMR, v )T /A,

KFBE

23D BH4E Course Objectives
BRERZERFPETESIIDIZ-> T, BEBESR GBI 528,

¥ 3% H4E Course Goals
%iﬁﬂ'%%ﬁjﬁ%@nf%/& IhlzoT, AR ER DI Z TR L, 5% KEE CORER IO FZE -t xiEDd 5
. B O BALEZ MR T DI AE B A 352 L,

E#;ﬁ? Course Schedule
3H F'EJ(4H 6 H~8H)%. ZFll 9:00~12:00, Ft% 13:00~16:00(FZ i H 10 s EOREAEE L) D6 EIL, TOT
Ko CHENHEYL T,

1HBFET RFFETHSIE LR
LH BTt Five aTaE7R B SE LA E) 1L P e

2H AR EHRVEER CERIERTE 5 S (R B R 2R 550
REALTFERRTG Y 1) T (BRE 7 550

2H B % R ATRe Rtz 2<p0 )2 &) (L R

[F AR A2 fEBL A (o Rk — LT 4o 7 R) « BB )N HEBL(T 7 4 A= L <)]
3H HFRT R rTRE Rt 2 2BV )T E©@): (LT R

[F AN AR H A ERE M R - A R EAL(RCE Ak 8 S )
3HEBF#% Rkt rlRE/ et 2% 2B )2 Q) ILFHER

(7AW TR R A ((BR) JD) - ok — R (B3 SR AR IS ) )

1-2 [A]i, 777‘47“?~:/7‘ﬁf€kb“(\ HTEARH R, R T —Digmm O THEMT D, 3 [INE, 1 KFHE 02 2R 5
M s 2%, 4-6 [El1E, 7 AROFEEE UGB IVITOND (T — Lifim 2 & 17 ARE ARRDEE(THVIFD),

KT —NERBRE T =7 D, BRI, #EEROFZ T m—RD7HIT, A7 —hT 42 () — )R L
LEND,

EFrE (FE-BETHFEDRHNAEESE Homework
MRYHOEEENELTD,

BARSE B D E#E L& Grading System
J’:nargvﬂcb 15 53R D LR L AR — bSO LIZEREE T =07 (80%), BBL TN, FEFRME TR OL A —HQ20WIZ LV EFTi 3
Do SRR %, SRR EE%?)J@?J/(/}? VAREIZERB 95,

fh FEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List
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SMAR—LR— Websites

AE=E D7R—LR— Websites of Laboratory

{i5% Additional Information

HIEI(2020 ALV 4 A 6 HOADIE, F—2531F 2175728 8IF4053 %4 THIEV T D,

BRESR PP 2 O K = (D20) TIThd,

BRERSEOAFMRNAETHY, FlFE, KF¥EFiLER BEL T, 5 ARE, SCR-FHRMO T, BRERZHLUINO K F AL %
LTS, 7ok, KFPPEILmIZHER B LU THRRSND D, W F OBMZ TG T2 81TTERN,

AN RSP DL, Inds, BFHED TA FHERFE T YO RIHELRTITRDRZERHLEE | 53] A ORI A
ETITHAET DL, RHARFETY A XFEERITZRLRWG | WTRERIRY £ DR A LTG5 8, 1RIFRED
KIFITHT LTI, REL GG 212 AGELL AN — b 5 2 LIC KB EZTF T35,

JHLRE S 1L RS (U ERBR B B 2R 2EB% C301, galapen@ees.hokudai.ac. jp)

KT —MNERBRET =7 DOEE BEIO\ #REEOX 7 a—RD7=0I2, Aw—h7 42 () — 2 )FER DS
LEND,

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.

KEFPemizER B TERERH /R (B ARGER) | LRNE T,

BRER RO ATRERFHEEME B CEiET 2L,

This class is the same as “Introduction to Environmental Science(in Japanese)” 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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FLE 4 Course Title

BRECFT e

[Introduction to Environmental Science]

FEZERAA Subtitle (RFERR)

HE# B Instructor

e P [Teiji WATANABE] (K07 i ERBR B2 L 2 HF FE0%)

{4 B Other Instructors

@R S WIlShiro TSUYUZAKI(HEREREERL A0 7EbE), 1k [ Tomonori SATOJ(HIERER
BB A SERD), sl 1E B [Masaaki KURASAKIJ(H ERBR 85 B 2 AF 22 6%), )IlE 48—
[Toshikazu KAWAGUCHIJ(HIERERBE R 2EB%)

L BHFER Course Type BRESR B MR E

BB Year 2020 K EIBIES Course Number 045162
EAR Semester 15714 B {7 Number of Credits 2

B EMEE Type of Class Hisis X E R Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV 5201

K4 $EI—F -4 Major Category Code, Title ENV Environmental Science

5] RERFRE

LRJILaA—F:LA)JL Level Code, Level

5 KB (&1 ST SR CGERERZNAOR B) | REEFeb@iR

Edads

th93¥H3—K - £ Middle Category Code, Title

IN3¥Ea—K -4 Small Category Code, Title

0 =D B HI72H D)

E 80—k E&E Language Code, Language
Type

| FER AT

P ERBIEZF DRI E Availability of other 1A
faculties
## B EH Other Information BRIERL BB H

F—J—F Key Words

SDGs, disaster, resources, energy, inequality, ODA, pollution, sustainability, climate change, community

23D BH4E Course 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.

¥ 3% H4E Course Goals

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

these environments.

122 5HE Course Schedule

Introduction of global environmental management: from MDGs to SDGs
Overview and Current Issues of International Development and Cooperation

Overview of natural disaster

Eco—DRR (Ecosystem—based disaster risk reduction)

Sustainable use of marine resources
Climate change mitigation
Climate change adaptation

Issues of development and conservation of land related to poverty and inequality

Future communities under changing demography

Development assistance for environment management: waste management
Development assistance for environment management: air pollution control

Sustainability and Environmental Governance
Climate Change Policy and Politics
Transboundary natural resource management

Introduction to environmental management in extreme regions: the Arctic

#HFE (FPE-EE)FORNBLSE Homework

Students are required to submit short reports during every slots.

REEE M D E#E LA % Grading System

Based on class participation(20 %), submitted reports (60 %), presentation and discussion (20 %) in class room.

fh S ERFEIED & Other Faculty Requirements

T¥ AT Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i5#% Additional Information

This class is the same as “Introduction to Environmental Science(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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F1 B4 Course Title BRI 78 et Ss [ Fundamental Course in Environmental Science Research]

FEZEREA Subtitle

EE# R Instructor hEF FESC [Tatsufumi OKINO] O 2B i ERBR 85 B 2R F20e)

B L% B Other Instructors | Ll B A[Naoto EBUCHIJURIRAEFAAFZERT), Pk 5 —[Teiji WATANABE](HIERBR 5}
#F7epe), & H B [Kiyohito YOSHIDAJ(HiERERBEBHAAFJERT)

FIBE5I Course Type BREER AR MR E
BB Year 2020 K EIZIES Course Number 045163
EARS Semester 25 (Fk & — | BAGI# Number of Credits 1
L)
P EREE Type of Class Hisis ¥R ER Year of Eligible Student ~
W& EF} 25X Eligible Department/Class
273> %" 3—FK Numbering Code ENV 5101
K52 —K -2 Major Category Code, Title ENV Environmental Science
5] RERFRE
LARILa—K:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERIZ2NEOR B) . KRB ILHE
ElE
4343 —F & Middle Category Code, Title 1 Fiam
IN3¥Ea—K -4 Small Category Code, Title 0 Ffth &7t m)
= BO—F - 58 Language Code, Language 1 HEETITOREE
Type
=P EREISEE DRI E Availability of other 2 Raf
faculties
18 R E1H Other Information BRESE BB RL

F—J—F Key Words
WHgemH 5k LBy T —ary TAFIvIAFIL
Research ethics, statistics, presentation, academic skills

23D H4E Course Objectives

WFTRIEEN 2TV WP R A F K D7 DI L E A B n070 8 2 7 ol e . MBlmb &0 TS T2,

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

FI:Z B4E Course Goals

WFRDOT —~ %R EL, MFRFHHZTZTHIENTED,

W B2 KD A BRE L, F9E21T) L CEE T AMBEOX IS EE T HIENTES,
LIS A EEH A DBHEAT AR TRE T HIENTES,

TRIEETBINL BRI FATIR R AR IR T DZENTED,
KFEFECOVY—F T — 7B REL | FIEEHRZ T THIENTED,

AL DB PEE A i CE D, FEMELL L CTAY O T U T A DB BN TED
MERFAEST V7 — Nl OSTHEEITOENTED,

FEEHIEAT O BRI LWL EEME AT T | AR R W ffT & FEfETE 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 %5 Course Schedule

TREA BV 2— )b 2 BV a— LV EBRIRL T 5,

1. WFEDEERE;, KFEFETOVY —FU—7  WFRFHE O EE, FaSCOME K, U IE-SGER, AV VT OB E
2. THTIVIAX )V, ATARFRIFIE, RAF—FKFIE, k3R

3. fEaFRAE; (EEMGRERGET 5720 O RHEMNOT TV 7 54T MEBOFHAEST > — Mk

4. R TR 57 — 2l 7 —2OE4E, INL, "Ik, #eatietr

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

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

#HFE (FPE-EE)FORNBLSE Homework
FNENORIEITB T, FEENZEND,

Homeworkas are given by instructors.

RAEEE M D E#E LA % Grading System
FZEIZBIIDBIEE (50%) B L OREGOWIZL > TR 2,

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

fh S ERFEIED & Other Faculty Requirements

T A -#F & Textbooks

HREIEEHE Reading List

Getting Started With R: An Introduction for Biologists: Oxford Univ Pr
R ZIICH IV EMBIFEDT= O RStudio AfT: 2E+4E

FEUTLIR T D7 — 2T | DEY 22— DI DHFE TS,
The text book above is for the module “Getting started with R”.

SMAR—LR— Websites

AEZE D7R—LR— Websites of Laboratory

{%# Additional Information

BREDE R CNA P EHELET,

The contents of this course overlap with those of Methods of Environmental Science Development.
M EEET LT TEERA,

You can earn credit from only one of this course and Methods of Environmental Science Development.
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F1B 4 Course Title E R B2 523 1 [Laboratory and Field Work in International Environmental Science 1]
FREEHE Subtitle

EE#HE Instructor Fhie#E [All Staffs of the Graduate School] (KZEFEBR L FHEBE)

{8442 B Other Instructors

L HFER Course Type RERFHE R ELE

BASEAE R Year 2020 K& &S Course Number 045164

EAME Semester A E B 578 Number of Credits 1

2 EMRE Type of Class e HRER Year of Eligible Student ~

W& EF} 25X Eligible Department/Class

273124 3—FK Numbering Code ENV 6501

K52 —K -2 Major Category Code, Title ENV Environmental Science

BB BRESE BT

LARJ)ILa—FK LA Level Code, Level 6 RFPt (& L - FEPRD) AR E CRENBRNEORH  BFEfEER B)
th93¥H3—K - £ Middle Category Code, Title 5 1. 92

INDHEO—K 4 Small Category Code, Title 0 ZDM EMH D)

=553—F -5 & Language Code, Language 1 JEEECITH R

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information BRELEFR R

F—")—F Key Words
Environmental Analyses, Field Surveys, Instrumental Analyses

23D BH4E Course Objectives

To learn research methodology and techniques in environmental science

¥ 3% H4E Course Goals

To master fundamental and pioneering technology required in environmental science

B % 5HE Course Schedule
To be announced

We have not decided wheter or not to open the class this year.

#HFE (FPE-EE)FORNBLSE Homework

Report submission or presentation is required.

RAEST D BEHE Lk Grading System

Assessed by attendance, report, or presentation.

fh S ERFEIED & Other Faculty Requirements

TXALZFE Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—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.
ZORFEITIEIN OO VLN OB E FARNTIZEBSIVE T, L LD, KFEFEOIEHAELZHMTEET, TOHE
(3, A —H2WIIHPOWNADMLOFEE R H TEMiSN L5 G EEL TR TEEEAOT, HUHEITHERL TUZSL,
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F1B 4 Course Title [E R B Bl 523 11 [Laboratory and Field Work in International Environmental Science 1I]
FREEHE Subtitle

EE#HE Instructor Fhie#E [All Staffs of the Graduate School] (KZEFEBR L FHEBE)

{8442 B Other Instructors

L HFER Course Type RERFHE R ELE

BASEAE R Year 2020 K& &S Course Number 045165

EAME Semester A E B 578 Number of Credits 1

2 EMRE Type of Class e HRER Year of Eligible Student ~

W& EF} 25X Eligible Department/Class

273124 3—FK Numbering Code ENV 6501

K52 —K -2 Major Category Code, Title ENV Environmental Science

BB BRESE BT

LARJ)ILa—FK LA Level Code, Level 6 RFPt (& L - FEPRD) AR E CRENBRNEORH  BFEfEER B)
th93¥H3—K - £ Middle Category Code, Title 5 1. 92

INDHEO—K 4 Small Category Code, Title 0 ZDM EMH D)

=553—F -5 & Language Code, Language 1 JEEECITH R

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information BRELEFR R

F—")—F Key Words
Environmental Analyses, Field Surveys, Instrumental Analyses

23D BH4E Course Objectives

To learn research methodology and techniques in environmental science

¥ 3% H4E Course Goals

To master fundamental and pioneering technology required in environmental science

B % 5HE Course Schedule
To be announced

We have not decided wheter or not to open the class this year.

#HFE (FPE-EE)FORNBLSE Homework

Report submission or presentation is required.

RAEST D BEHE Lk Grading System

Assessed by attendance, report, or presentation.

fh S ERFEIED & Other Faculty Requirements

TXALZFE Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—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.
ZORFEITIEIN OO VLN OB E FARNTIZEBSIVE T, L LD, KFEFEOIEHAELZHMTEET, TOHE
(3, A —H2WIIHPOWNADMLOFEE R H TEMiSN L5 G EEL TR TEEEAOT, HUHEITHERL TUZSL,
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FLB 4 Course Title ERRER B 1% 1 [Study on International Environmental Science I]
FREEHE Subtitle

EE#HE Instructor Fhie#E [All Staffs of the Graduate School] (KZEFEBR L FHEBE)
{8442 B Other Instructors

L HFER Course Type RERFHE R ELE

BASEAE R Year 2020 K& &S Course Number 045166
EAME Semester A E B 578 Number of Credits 2

2 EMRE Type of Class e HRER Year of Eligible Student ~
W& EF} 25X Eligible Department/Class

273124 3—FK Numbering Code ENV 6601

K52 —K -2 Major Category Code, Title ENV Environmental Science

BB BRESE BT

LARJ)ILa—FK LA Level Code, Level 6 RFPt (& L - FEPRD) AR E CRENBRNEORH  BFEfEER B)
th 5 #3—K -4 Middle Category Code, Title 6 AfFsEfaig

INDHEO—K 4 Small Category Code, Title 0 ZDM EMH D)

=553—F -5 & Language Code, Language 1 JEEECITH R

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information BRELEFR R

F—")—F 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 BH4E Course Objectives

BRERMERENEE LT 1 FUNOEMIE FAZ R, BERAFORBONATIELBEIEILE AIEET 5, (EH
)

N DR FBENFEZELZE TR RA RS, LOREERSIRLE 2— B OB OMER K BEDFITRTELHIE, (K
FREERA)

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)

¥ 3% H4E Course Goals

RPRIZBWT, SCLE 2 —& B QOB OVERL L OWF e B - 1F S OYLSE L fifAT FiE DR 15,

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.

$2EEHE Course Schedule

WF5E 6 BRI X 10 [\ EEHE AR L TRIE LT BRER

JEREL - 1 B QIR LR FiE OB A GEE F4)

BFSE 6 FFH] X 10 [\l (A Z2) AFREEEZE MR LR ER P DI 8T — < IR o 7 3L B 2 — LR O R E K
OWFIEA B - 16 B QIR LR FiE OB, (RFBTIERE)

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)

BT DT — < TIR S T2 SRV B = — L E T B 0O 3R E e OV

EEFE (PE-EE)EDANELSDE Homework

FEEH B LKL CRELTAF T —~ I HE T 5 CkE L B = —L 2000 FREEDOL R —MeAERL, #F7E3H#i% 2000 7
FRIEICELD D, SHICF LT —iav a4, GEHgEE)

- 1) L COBFFEERR I O 2 E WIS IGE TSR BT, (LAMS10 HIC1E), 2) IRE#IIREICLLV
R—=rOWE (FlKAL: 580 M OWFEIC LT LB T —rar (K155 W) . (R%FEpeERA)

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)
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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)

BRSO EEE LT % Grading System

LR, SBT3 ar TR T 5, R F4E)

LAR—b, WERIZED T LB T —al, AN RFFE TOM TR (2 AB BN OIRA L) TR 5, (RPEFEIER
4)

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 S ERFEIED & Other Faculty Requirements

TXALZFE Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
AREBEEBAEDS S | RN AEIME Lin U S 725 0 O%E5121F, ZOHAOFBEILTE/R,
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FLB 4 Course Title E BB 52 B 2122 11 [Study on International Environmental Science 11]
FREEHE Subtitle

EE#HE Instructor Fhie#E [All Staffs of the Graduate School] (KZEFEBR L FHEBE)
{8442 B Other Instructors

L HFER Course Type RERFHE R ELE

BASEAE R Year 2020 K& &S Course Number 045167
EAME Semester A E B 578 Number of Credits 2

{2 EMRE Type of Class e HRER Year of Eligible Student ~

W& EF} 25X Eligible Department/Class

273124 3—FK Numbering Code ENV 6601

K52 —K -2 Major Category Code, Title ENV Environmental Science

BB BRESE BT

LARJ)ILa—FK LA Level Code, Level 6 RFPt (& L - FEPRD) AR E CRENBRNEORH  BFEfEER B)
th 5 #3—K -4 Middle Category Code, Title 6 AfFsEfaig

INDHEO—K 4 Small Category Code, Title 0 ZDM EMH D)

=553—F -5 & Language Code, Language 1 JEEECITH R

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information BRELEFR R

F—")—F 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 BH4E Course Objectives

BREERF TR REL 1 FELUNOEMIE P AZXI G, RER O KB FEL B GS 2282 BT 5 (EE
),

VSN DO RFEBRN A B ZE TR AR, BON TS RIS RN R E T IEEB 5T 5, (RFEFEERAL)
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)

¥l 5% H4Z Course Goals
BPhTo, MMRBERGTIEDOER
The course will foster the ability to make a presentation of the results at the school overseas.

$2EEHE Course Schedule

W4T 6 WEf X 10 [B] BFSEEHENIC IR > THFSEL . B0 TR RICHSE B 24 M1 NI E 5 EHEF4).

WFSE 6 IREfi] X 10 Bl (%) ARFEFHEEHE NIRRT UCERERFICBE T T —<I0h > TR T R SEB 24
R AERETD, (RFEBRIERAE),

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)

EFEEE (FE-EE)FEORAELS E Homework

FEFRMDATAREAER T D, SHICT VT —ar w4, EMEYE)

- 1) L COBFFEERR I O 2 E WIS IGE TSR BT, (LAMS10 HICLE), 2) IRE#ITREICELV
R—bDOHE (FARA4: 5H) M OEFEICE AT LB T —ar (Fl&1557 W) . (KRB IEHA)

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: 5pages) and make a presentation(at least
15 minutes) both in English after returning from overseas. (Regular Students of our graduate school)
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BRSO EEE LT & Grading System

FFERER (TLBT—ay) TRl 5, (R F4)

LAR—b, WERIZED T LB T —al, AN RFFE TOM TR (2 AB BN SIRAZ L) TR 5, (RPBEIER
)

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 FEREIE D E M Other Faculty Requirements

T¥ AT Textbooks

E X5 & Reading List

SMAR—LR— Websites

AEZE D7R—LR— Websites of Laboratory

{i5#& Additional Information
AP EMAEOE A | FFENEIME L3R SUTA S T 25O DEAIZIE, ZO BN OFBEILTE/R,
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FLB 4 Course Title E BB B A BTS2 1 [Advanced Study on International Environmental Science 1]
FREEHE Subtitle

EE#HE Instructor Fhie#E [All Staffs of the Graduate School] (KZEFEBR L FHEBE)
{8442 B Other Instructors

L HFER Course Type RERFHE R ELE

BASEAE R Year 2020 K& &S Course Number 055009
EAME Semester A E B 578 Number of Credits 2

2 EMRE Type of Class e HRER Year of Eligible Student ~
W& EF} 25X Eligible Department/Class

273124 3—FK Numbering Code ENV 7801

K52 —K -2 Major Category Code, Title ENV Environmental Science

BB BRESE BT

LARJ)ILa—FK LA Level Code, Level 7 RKEEBE () BEP R E (FEfs SR B 25 1)
th %0 —FK -4 Middle Category Code, Title 8 KFRIAESE

INDHEO—K 4 Small Category Code, Title 0 ZDM EMH D)

=553—F -5 & Language Code, Language 1 JEEECITH R

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information BRELEFR R

F—")—F 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 BH4E Course Objectives

BRERMERENIEE LT 1 FUNOEMIE FAZ R, BERA OO TIEEZ BG4 AiEET 5, (i
)

VBN DR FPRAEE L ELZETMRAEIRS, MEFRSUERIZN TR, 0B ER STV E 2 —% T DL EH IR FIEEES
THIE, (REFRIERAE)

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)

FI:Z B4E Course Goals

BFHITBNT, MRS S IR, J&EER SRV E 2 — N TE | T R ERT 228,

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.

$2EEHE Course Schedule

BT 6 WEIX10 [B] FREH S LAHL CRE LT BREER FICB T 28T — < IZIR o 7o UL B o — LR O SR TE | AT
FIEOES FEHE T4,

WS 6 WEE X 10 [Bl (B %) AFHAREHE DR U AT 0T — <R o 7o kL o —, (RFEBEIER
)

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)

EFEEE (FE-EE)FEORAELS E Homework

FREHB LR TR E LT — < I E L Ea— L, LR —MAR N5, SLIZT VBT —rar aifd,
(R )

1) B COMFEHERR IR O WS % E IR SGE CHREH BT, (LER2510 A FIZ1E),

2) IREZITFGEEIC LDV R — RO (FdRA4 580 R OFREICL ST VBT —vay (RAIK1553 ) . (RFBEIERAE)
Each student will be requested to submit reports 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
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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)

AR D EEE LT % Grading System

LA, SBT3 ar RSB EUCEI T 5, R AE)

LR, BRRIZLD T VBT —vay, A O R TOMIRRIL (A BN SRIEZEL) TR 25, (RERBEIEH
)

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 ERBIE DG4 Other Faculty Requirements

T¥ A ZFF Textbooks

& 52 BE Reading List

SMAR—LR— Websites

AE=E D7R—LR— Websites of Laboratory

{5 Additional Information
AFEGEERAEDOY & HHFENAED LG SUIA S 50 OO EIIE, ZOHNOREILTEIRL,
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FLB 4 Course Title E BB B B 245 A %2 T [Advanced Study on International Environmental Science 11]
FREEHE Subtitle

EE#HE Instructor Fhie#E [All Staffs of the Graduate School] (KZEFEBR L FHEBE)
{8442 B Other Instructors

L HFER Course Type RERFHE R ELE

BASEAE R Year 2020 K& &S Course Number 055010
EAME Semester A E B 578 Number of Credits 2

2 EMRE Type of Class e HERER Year of Eligible Student ~
W& EF} 25X Eligible Department/Class

273124 3—FK Numbering Code ENV 7801

K52 —K -2 Major Category Code, Title ENV Environmental Science

BB BRESE BT

LARJ)ILa—FK LA Level Code, Level 7 RKEEBE () BEP R E (FEfs SR B 25 1)
th %0 —FK -4 Middle Category Code, Title 8 KFRIAESE

INDHEO—K 4 Small Category Code, Title 0 ZDM EMH D)

=553—F -5 & Language Code, Language 1 JEEECITH R

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information BRELEFR R

F—")—F 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 BH4E Course Objectives

BRERMERENIEE LT 1 FUNOEMIE FAZ R, BERA OO TIEEZ BG4 AiEET 5, (i
)

VSN DK FBRFE LB ETHRAE NS, 8 RENIET —~ (LB EEREL ~0) [ 73Uk S OIEEETT
Do (RFPRIEHA)

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)

FI:Z B4E Course Goals

BPEROBE DG K ORI EFH T 52T |, SRENIEET —~ (LB IRREL ~W) I 7o 3B - 1
INAEZTD,

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.

{8 % 5HE Course Schedule

-BFSE 6 WM X 10 B WFZEETHECIR - TRk M DINEE L ST 2175, (IR F4E)

BFSE 6 Wi X 10 B (H %) AFRAREHE PR U RER BT 28T — < i o 7ol B - [ R E DI L T &
1790 (RFBRIEME)

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)

EFEEE (FE-EE)FEORAELS E Homework

T —HEIERL, LR — R (RARAL: 580 ZAE T2, SHICT VBT —rar &3, EHETAE)

- 1) BIHL T OWFFEERRIRI O 2 E HIRYIZ 9855 CHREH BT, (LIAMAH10 B RIIZ1E),

2) I E R T HFEIC LDV R — O (FdRA4 580 R OHEEBICL DT VBT —ay (AR50 ) . (RFFEIERE)
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: 5pages) 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)

RAEEE M D E#E LA % Grading System

LA, TR T =L ar EHB TR T 5, R AE)

LAR—b, WERIZED T VLB T —al, AN RFFE TOM TR (2 AB BN SIRAZ L) TRL 5, (RPBEIER
4)

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)

fhFEREIE D E M Other Faculty Requirements

TXAREFE Textbooks

EE 5 E & Reading List

SMAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
ARFBEERAEDS S | RN ME L U Y 55 O OEE121E, ZOHALOFREILTER,
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FLB 4 Course Title E BB B B 4 B 72 M [Advanced Study on International Environmental Science 111]
FREEHE Subtitle

EE#HE Instructor Fhie#E [All Staffs of the Graduate School] (KZEFEBR L FHEBE)
{8442 B Other Instructors

L HFER Course Type RERFHE R ELE

BASEAE R Year 2020 K& &S Course Number 055011
EAME Semester A E B 578 Number of Credits 2

2 EMRE Type of Class e HRER Year of Eligible Student ~
W& EF} 25X Eligible Department/Class

273124 3—FK Numbering Code ENV 7801

K52 —K -2 Major Category Code, Title ENV Environmental Science

BB BRESE BT

LARJ)ILa—FK LA Level Code, Level 7 RKEEBE () BEP R E (FEfs SR B 25 1)
th %0 —FK -4 Middle Category Code, Title 8 KFRIAESE

INDHEO—K 4 Small Category Code, Title 0 ZDM EMRH D)

=553—F -5 & Language Code, Language 1 JEEECITH R

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information BRELEFR R

F—")—F 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 BH4E Course Objectives

BRERMERENIEE LT 1 FUNOEMIE FAZ R, BERA OO TIEEZ BG4 AiEET 5, (i
)

W DR FBENFEZ L ZETRIRA LS, 08T R OFT FIE O @ bz B a3 L ebic, TR ER KR T IEORE
ZAYET, (RFEEEHE)

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)

¥l 3% H4Z Course Goals

PR OHBOIREOT T, 5587 K O FiEZ i b L, BoNfROFR BT AR IO RE L 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.

{8 % 5HE Course Schedule

-BFSE 6 WM X 10 B WFZEEHEIR > CRlEE- B DI L T 2TV BN REeHE T D, (EHETE)

BFSE 6 R X 10 [/l WFZEETEN VR - Tk FEMREE DI LT ATV SO REFE R T D, IR FE)

WL 6 W X 10 B (B2 AFPEEHEH AR LI RERFIC BT AT — < Iih o T2 BB - 1 & DI L5347,
(RFEBETEHA)

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)

EEFE (PE-EE)EDANELSDE Homework

T —HEIERL, LR —N(RARAL: 5B A T2, SHICT VBT —rar &3, EHETAE)

- 1) BLHEC O FEHERR I O E 2 E HIRIIC B CHREH A1), (LEM2610 HBIC1ED),

2) IREZITFGEEIC LDV R — RO (FdRA4 580 R OFREICL ST VBT —vay (RAIK1553 ) . (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
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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)

AR D EEE LT % Grading System

LA, SBT3 ar RSB EUCEI T 5, R AE)

LR, BRRIZLD T VBT —vay, A O R TOMIRRIL (A BN SRIEZEL) TR 25, (RERBEIEH
)

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 ERBIE DG4 Other Faculty Requirements

T¥ A ZFF Textbooks

& 52 BE Reading List

SMAR—LR— Websites

AE=E D7R—LR— Websites of Laboratory

{5 Additional Information
AFEGEERAEDOY & HHFENAED LG SUIA S 50 OO EIIE, ZOHNOREILTEIRL,
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	055001 環境起学論文講読Ⅱ[Seminar in Environmental Science Development II]
	055002 環境起学特別研究Ⅱ[Research in Environmental Science Development II (for Doctoral Dissertation)]
	045001 環境起学論文講読Ⅰ[Seminar in Environmental Science Development I]
	045002 環境起学特別研究Ⅰ[Research in Environmental Science Development I (for Master's Thesis)]
	045003 環境科学基礎論[Fundamental Course in Environmental Science]
	045004 国際環境保全学総論[Introduction to Global Environmental Management] （英語版）
	045005 環境汚染比較特論[Advanced Course in Environmental Pollution Comparison]
	045006 地生態資源学特論[Advanced Course in Geoecological Resources]
	045007 気候変動影響特論[Advanced Course in Climate Change Impacts]
	045008 自然環境学総論[Introduction to Natural Environmental Studies]
	045009 再生可能エネルギー総論[Introduction to Renewable Energy]
	045010 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]
	045013 流域環境学特論[Advanced Course in Watershed Environmental Science]
	045014 環境保全学特論[Advanced Course in Environmental Conservation]
	045015 寒冷陸圏環境学特論[Advanced Course in Frozen Ground Environments] 陸域における地球環境情報の取得と解析[Acquisition and analysis of geoenvironmental information in terrestrial areas]
	045017 環境解析法演習Ⅰ[Methods of Environmental Analysis I]
	045018 環境解析法演習Ⅱ[Methods of Environmental Analysis II]
	045019 山岳環境観測法実習[Field and Laboratory Work in Mountain Environments]
	045020 統合自然環境調査法実習[Field Work in Integrated Observation]
	045021 統合環境地理調査法実習[Field and Laboratory Work in Integrated Environmental Geography]
	045022 環境適応学総論[Introduction to Environmental Adaptation]
	045023 環境適応学特論[Advanced Course in Environmental Adaptation] （日本語版）
	045024 環境適応学特論[Advanced Course in Environmental Adaptation] （英語版）
	045025 環境計量学特論[Advanced Course in Environmental Metrology]
	045026 統合環境分析法実習[Laboratory Work in Environmental Analysis]
	045027 環境起学基礎演習[Methods of Environmental Science Development]
	045028 実践環境科学総論Ⅰ[Introduction to Practical Science for Environment I]
	045029 実践環境科学総論Ⅱ[Introduction to Practical Science for Environment II]
	045030 実践環境科学特論[Advanced Course in Practical Science for Environment]
	045031 実践環境科学演習Ⅰ[Methods of Practical Science for Environment I]
	045032 実践環境科学演習Ⅱ[Methods of Practical Science for Environment II]
	045034 実践環境科学実習Ⅰ[Field Work in Practical Science for Environment I]
	045035 実践環境科学実習Ⅱ[Field Work in Practical Science for Environment II]
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