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

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

1B L2 8 Other Instructors | FIX 2 E[All Staffs of the Division (K iR LR FPt)

L BHFER Course Type BRIER AR FE

BASEEE Year 2021 K& &S Course Number 055001
EAME Semester HF B 518 Number of Credits 4

B EREE Type of Class ¥ SLRTE) | REBRER Year of Eligible Student 1~3

¥ & FF - ISR Eligible Department/Class REEPHIK

F2731)24 3—FK Numbering Code ENV_ESD 7702

K¥E3—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
EED) BREEFF 7Pt GREGE I

LARJa—F: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

E580—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 578 (A AGE
Type T TeiE) HRETDRE

=P EREISE 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)EDANELSE Homework
H (YT )a—2 I — DRI,
Following the suggestion by the course (sub—course) seminar to which you belong.

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

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

fhFEREIE D EH Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information




FLB 4 Course Title B 5% i 52 45 B BJF 2 11 [Research in Environmental Science Development 1I (for Doctoral
Dissertation)]

EZEA Subtitle

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

B LB Other Instructors | B2 B[All Staffs of the Division](K BB B AL FB5E)

# HFEA Course Type BRETR AR MF

BB Year 2021 K EIBIES Course Number 055002

EARS Semester HAF B {7 Number of Credits 8

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

¥ & EF - U5 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)

LAR)ILa—K: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 ERBIEZFE 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 B4Z Course Objectives
RBER I 3B RT3 SR BT 5,

Research on environmental sciences and complete Doctor’s thesis.

¥ 3% B4E 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 (FE-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 doctoral thesis, your presentation in the
defense, process in your study during the period of your doctor course.

fhFEREIE D EH Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information




F1 B4 Course Title BRETHC 3% SCaHt 1 [Seminar in Environmental Science Development 1]

SEZ|IEB Subtitle

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

1H L2 8 Other Instructors | FIXEHE[All Staffs of the Division (K iR LR FPt)

L BHFER Course Type ERERFHEREME A

BASEEE Year 2021 K& &S Course Number 045001

EAME Semester HF B 518 Number of Credits 4

B EREE Type of Class ¥ SLRTE) | REBRER Year of Eligible Student 1~2

¥ & FF - ISR Eligible Department/Class REEPHIK

F2731)24 3—FK Numbering Code ENV_ESD 6612

K¥E3—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
EED) BREEFF 7Pt GREGE I

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 BB o hm SR

E580—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 578 (A AGE
Type T TeiE) HRETDRE

=P EREISE 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

BRI T AENA ORI, AR5, IS, B OWFES IR ORI B 4 OIF ORI EAF KL, Fimt
WU 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)EDANELSE Homework
H (YT )a—2 I — DRI,
Following the suggestion by the course (sub—course) seminar to which you belong.

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

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

fhFEREIE D EH Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information




FLB 4 Course Title Be 5% 22 K5 B AF 92 1 [Research in Environmental Science Development 1 (for Master’s
Thesis)]

SEZ|IEB Subtitle

E|EZE Instructor B4 £ [Chief of the Division] (OKZBeB Rl F255¢)

B 442 B Other Instructors | FHIX 25 [All Staffs of the Division] (K “Ff7ER R 2B7)

FBFER Course Type RERFHEEMEE

BASEEE Year 2021 K& &S Course Number 045002

EAME Semester ‘%ﬂi B 18 Number of Credits 8

B EMEE Type of Class ¥ L) | RERER Year of Eligible Student 1~2

¥ & EF - ISR Eligible Department/Class REEFHIK

F2731)24 3—FK Numbering Code ENV_ESD 6622

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

EED) BRESRF Bt GREGE 75

LARJa—F:LARJL Level Code, Level 6 KR (ﬂ&‘ﬂ:'?ﬁrF’EJHﬁ) HEMEH GERNZNAORE | AFEEERH)

5 ¥$E2—F £ Middle Category Code, Title 6 ATJEfaE

N3 #A3—F 4 Small Category Code, Title 9 BRBE RIS

HEEO—F-§§E Language Code, Language 2 HARGER OGEFEDNAV T NARHE, Sl RER TN 558 (HAGE

Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 2 Raf

faculties

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

F—"J—F Key Words

&+

Master’s thesis

23D BH4E Course Objectives
BREEARLRIC BT DR 2TV E LR SCEAERR T2,

Research on environmental sciences and complete Master’s thesis.

Fl|3%E H4Z Course Goals
LR SLOTERK

Complete Master’s thesis.

$2 %5 Course Schedule
FREZ B OEED T, 4% B OWET —~ BT DH9E 2479, BARMZRBFZEGHEIC O\, P8 B 1T 528,

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

#HFE (FE-EE)FORNBLSE Homework
TEH 72 R AT FE & ST RE N E R S5,

Need constant research and reading papers related to the research.

BARSE B D E#E L& Grading System

ELRBREENRICKTD, PH% T%‘éi‘%b &L SUFRAIT %bfb‘é’&%ﬁi%ésﬂi{ﬁi@%{ﬁiﬁtﬁ‘éo FEA~OTY
FAARDL, B LR B LR RSFLITIIL T, FRHABZHEDO GBI SN TRHNT 5,

You will obtain your grade of this course, 11‘ 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.

fh = ERFEIED & Other Faculty Requirements

TXALZFE Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information




FLB 4 Course Title BB R R H R [ Fundamental Course in Environmental Science]

SEZ|IEB Subtitle

EEHE Instructor SEH £ 5C [HIRATA Takafumi] AERHSRTSE 2 % —)

1B Y28 Other Instructors | FIXEHE[All Staffs of the Division (K FPeEr LR FPt)

# HEA Course Type BRETR AR MF R

BASEAE T Year 2021 K& &S Course Number 045003

EAME Semester 271 B 518 Number of Credits 2

B EREE Type of Class fiEs XHERE R Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESD 5101

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

5] RER b GREEFHER)

LRI a—F:LARJL Level Code, Level 5 KFRE (& 1 - BEPTER) AL B GEREZRNA O B) | KFpEItEez
ElE

5 ¥$E0—F £ Middle Category Code, Title 1 EhEm

IN3¥Ea—K -4 Small Category Code, Title 0 ZOMh (&7t m)

E550—K§ 5 Language Code, Language 1 JFETITHIRE

Type

P ERBEFE DR E Availability of other 3 Gkt & T

faculties

# B EIH Other Information REGAL PR AP B

F—J—F Key Words

RAEAEB 2 OXIH, Frfic vTREZeBAZE B AR, ERER . AW S ARIE, A RBREZRI AL S, ARRIEEL. REEE .
H- MR, Bl AR A A b — | BREEEH

global warming and its countermeasure, sustainable development goals, ecosystems, biodiversity, disaster reduction using
ecosystem, ecological disturbance, remediation, wetland, satoyama, vegetation, ozone depletion, chemical sensor,
environmental monitoring

12 %D BE Course Objectives

Aa—RILLTFO3>O HERHET :

(1) HERER 2 R MR OV CTOIEFE sk () 2 HfR 452 L,

(2) BREFIEO T TYH, BUE, FRoE B S QOB (MERIBREL, ACEIR, SEEM, BV MR 2 8) I W TR
bz,

(3) BREZ BRI D720 OB - FHEIZEE 45 ik 2 #ifit 452 &, The objectives of this course are (i) to learn several
basic and introductory issues in the environmental science, (ii) to understand the current environmental problems including
global warming and its countermeasure, glacier melting and water supply, disaster reduction using ecosystem, ozone depletion,
biodiversity, tropical rain forest ecosystems, and so on, and (iii) to learn technologies and methods to challenge the
environmental problems.

¥l 1% H4Z Course Goals

BRIERL B 2 B iR A iR A< AL TERBER AIRICHR T AR LS T 2RI B2 BRI M B T 5%~ ©
XU —REGRHATHIENTED | ZEZBEHIEEL TOET,

The goal of this course is that students can explain a number of keywords related to environmental issues, which is required to
take further advanced courses provided by our graduate school.

2 E5HE Course Schedule

AZHIAL LA

- HUERBR IR R & et rT REME

EW R REE BRI O AT e B % B A
SEEE BT DY Ay L

EREREFIH LT K E AN

AERER M O BEE

N AR RBIT AR BUEE

KA RE R B
A EWEICLDBREEG YR S BRBED A7 DRIk
MRS Qe fiR ik

- MU 22 R E AT & 2 DS

T IGRB)— Ry B —

nE

+Guidance and Fundamental Environmental Science

»Global environmental issues and sustainability

*Biogeography, climate change and sustainable development goals
+Climate change, risks and challenges




+Linkage among ecosystems

+Biodiversity and disaster reduction using ecosystem

+Landscape reconstruction in the Anthropocene

*Freshwater ecosystem management

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

« Application of geospatial techniques in environmental monitoring

+Planetary Boundaries

etc.

EFrE (FE-BETHFEDRHNAEESE Homework

TE RSB L (2L, BT RS SR S VAR E O AR AR A 1 I IR S D)

Preparation: No special preparation is required, but the basic knowledge about environmental issues (at newspaper level) would
be expected.

BAEEE M D E#E LA % Grading System
FREA~OHFEWIA)

FEREEE(30%)

L AR —70%)

attendance to lectures(mandatory)
attitude towards learning(30%)
reporting(70%)

fh = ERFEIED & Other Faculty Requirements

HEBOREIBEIZEY FHEOFIHABUZHIRRH GG 0RHVET, ZOEIT, BERFHRITE O AEBLO JICA Ful
TENFEPBERENET 2T THRLIIZEND,

Classroom capacity may be limited, depending on the room availability. In such a case, a priority is given to students enrolled
at the Graduate School of Environmental Science and/or JICA Development Study Program.

TXAREFE Textbooks

E X5 EE#& Reading List

SMAR—LR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
RFPeERER H T9, JICA BARRFPtEY; s 7 h0RETT,

This is an inter—graduate school course and a part of JICA Development Studies Program.




F1 B4 Course Title [E R ER B O 2 S48 Eml Introduction to Global Environmental Management]
SEZFEB Subtitle (FEFERR)
EEHA Instructor i #E3C [OKINO Tatsufumi] CRZ2Re HIERBREE R} 2R 78R

$HL4# B Other Instructors | )11 SF[ISHIKAWA Mamoru] (M EREREE AL AFSERE), RAM AVTAR[RAM AVTAR](HIBRER 52

BHEFoepn), He
Kazuol((2 ) Hi BR Bx 57 8% W WF 5246 4%), GARCIA MOLINOS JORGE[GARCIA MOLINOS
JORGE], JfiH M Z[HARADA Keita](JICA), Z/AFn1 &0h[TAKUWA Sayakal(JICA)

EZ[FUJIT MasahikoJ(MIERERBERLEMFTERE), FA T  FOFRIMATSUSHITA

F1 BFERI Course Type BRIER ML E
BHSELEFE Year 2021 KR EIF 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

W &REF} 25X Eligible Department/Class

273124 3—FK Numbering Code

ENV_ESD 6301

K52 —K -8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

FERE =

BRBIR e (BRETE 1)

LARI)ILa—FK L)L 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 - 53E Language Code, Language
Type

1 JEETITHRZE

P ERBIEZE 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 (FE-EE)FORNBLSE Homework

Students are sometimes required to submit a short report.

RAEST D BEHELF % Grading System

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

fh = ERFEIED & Other Faculty Requirements

TXAREFE Textbooks

E X5 EE#H Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information




AGEFRIT JICA BIR KF R 1 /T MBI 5 H ADBR R H#ZE T,
This is a core class of JICA Development Studies Program (JICA-DSP).




FLB 4 Course Title Bl Y b il Advanced Course in Environmental Pollution Comparison]

FREEHE Subtitle

EFH A Instructor B M Fn5h [TOYODA Kazuhiro] OK5Be HiBRER 55 Bl FF ZEBE)

$84% B Other Instructors | JII £ FI[KAWAKAMI Tsuyoshi](EBE 55 @& (ILO)), KAH #H-1-[OKUBO Norikol(KBK
KFPRFBEEFERD

# HFEA Course Type BRETR AR MF

BB Year 2021 K EIBIES Course Number 045005

EARS Semester 1% #) (2% — | BAGI¥ Number of Credits 2
L)

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

¥R EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESD 5201

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 43431 —K 4 Middle Category Code, Title 2 A

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 1§ Other Information BRETAL PR B R B

5\'— J—K Key Words

ERFIR . AKBEIGERIR  RRIGYRR BBt PEFEW YA 7V | BURTEBESEY) | BREETE
Mme pollution control, water pollution control, air pollution control, working environment, waste recycling, radioactive waste,
environmental law

2% D BE Course Objectives

R EEOWRMARAHEI B FAEN B EE A AREOREERI L, BRBREDOE AL T, HARE TORRZERRE
FRENERBR DO W 235 58T SEEED DA T2 HaRE T %'JEZ’S:E ES AT E R e VA S8 St e = =Y = d Nkl b
T EAETIVENREANERELRBERTHI LT 57w AL LR 22709,

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
FIZHARTORFRREREANE O RO IE H & HE T 5,
2. FLWEINB IR DR OBREE~ D ERLa AN E T D7D OB R EED,
3. BE D BRERELAS PR L 2 AUTEE L THANB ISR ORI LB R TEDRNEHITOT D,
4. 1970 RO B ROAFRRITRER R A BT TeONEIFELTZ5 2T, 1990 FRLAE OB B LD 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.

2% E5HE Course Schedule
6 A 14 B (A)IZVE—Mer v VBIROEFHER N D DT K

FBAEHJe H 17 B (R)4 [RE 5 R:
1) /Aiﬁﬁ%u DA (KAL)
2) NFE IR (KAL)

6 421,28 H;7H5.12,19.26 H;8 42 H(F_TH)3RE 4R
3) KB T o MR Bk (b ()

4) R OWE OREK L FR7R BRI EEOREE (EH)

5) B ARDRES  Sofb, HEoHhFE, B ARERBE DK A (M)




6) 77 UANRCHE T VT CD A Yelpil & i 0022 A MERTAR 1) (45 )

T) REIGYLZ OXF RO L (B-M)

8) DI EIH.Z T Ik E (B H)

9) 48 B IR Sl TR A B S VT U BEOHR T C D15 YD S4BT A (- H)

10) @& L~V HUR PEBESEN) 0O UG AL 53 IR SR D JEE 5B — AR — G HEI)ND

11) BRI ZEBIE o8 SO s

12) IKARIEDDAARGAI~ —KERVEII LD — IR ERBE L T B BREE~ D2~ (JI| b)

13) ILOAED DRI 5 BB 5T — U A 7V B L OB E A .0z )
ZHLSMT, T A HISI3ALBE T 0O T KGE [ RE RO AGE [ EE 8T AP (3R . BBE A2 v T E v
A 1, 2 T D % T RELTHVET,

June 14th: NO class (an intensive course will be held at the period)

Opening Lecture: June 18th (THU) 4 and 5th:

1) Legal system of pollution control in Japan (Okubo)

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

June 21st, 28th;July 5th, 12th, 19th, 26th Aug. 2nd (All Mon.) 3rd and 4th periods

3) Environmental Inorganic Geochemistry in Hydrosphere (Toyoda)

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

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

6) Examples of soil contamination and food safety evaluation in Africa and Southeast Asia (Toyoda)

7) History of air pollution and countermeasures (Toyoda)

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

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

10) History of research on geological disposal of high-level radioactive waste-from Stripa project (Toyoda)

11) Reconstruction of paleoclimate of Holocene and civilization history

12) From Minamata disease to Minamata Convention — Mercury pollution and its effects on general and working environments
- (Kawakami)

13) 1LO’s participatory training methodologies to improving working environments — With special references to waste
collection and recycling workers - (Kawakami)

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

EFEEE (FE-EE)FEORALS E Homework

WBEICHFE T 2720 T3 HELL COFBEDORR T HIL00 L — 7 i AN S N5 2 &S BN A TS 71T
RO BS,

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 BEHELF % Grading System
HERA~OHIERE (50%) L R—ME-EC/ NV — 7 5l (50%),
Attitude at the lecture (50%) and assignment, group discussion (50%).

fh FEREIE D EH Other Faculty Requirements

T A -#F & Textbooks

&5 EHE Reading List
S

/ .
/

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{l5% Additional Information

AL JICA BHRS K FEFEHE 7 0T MBI 5 A ROBIRRER#ER T T,

KAP #7 [Noriko Okubo] (KRB F:KFEBLIE T LA

JILE H (ILO)

This is a core class of JICA Development Studies Program.

Dr Tsuyoshi Kawakami (International Labour Organization (ILO), Decent Work Technical Support Team for South Asia, New
Delhi, India)

Prof.Noriko Okubo (Graduate school of Law and Politics, Osaka University)

-10-




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

SEZ|IEB Subtitle

EE# R Instructor B #— [S.HAYAKAWA Yuichi] (R=Z2Bg - ERBR B2 AL 2 7ER%)

{8442 B Other Instructors

L BFER Course Type RELE PR MR E

BASEEE Year 2021 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

X 2FEl 25X Eligible Department/Class

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

K¥E3—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
BB BREEE P GREEE T H)

LARJ)ILa—K:LAR)JL Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH SR B)
th 5 #a—F - £ Middle Category Code, Title 3 Krim

ING¥A—K -2 Small Category Code, Title 1 N[ -ERET AT A

EE&0—K-E5& Language Code, Language 1 MEECTITHfRE

Type

P ERBIEZFE 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.

{2 % 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-EHE)EDANB LS E Homework

Working assignment after lectures and final report

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

Final report: 30%

fh P EREIE D E M Other Faculty Requirements

-11-




TXAREFE Textbooks

E X5 EE#& Reading List

SBA—LAR— Websites

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

{i5#% Additional Information

-12-




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

FEZEEA Subtitle

E|EZE Instructor Y AAE [SATO Tomonori] (KFBE HIERER B Bl FF ZE5E)

1B L B Other Instructors | fEJ: B2 [FUJII Masahiko](HUER B 55 Bl 2 AF2265%), GARCIA MOLINOS JORGE[GARCIA
MOLINOS JORGE]

# HFEA Course Type BRETR AR MF
BB Year 2021 K EIBIES Course Number 045007
EARS Semester 221 (k% — | BALL$I Number of Credits 2
A)
B EMRE Type of Class % IR Year of Eligible Student 1~2
¥R 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 LA 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 ERBIEZFE 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 B4Z 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 DI & —~ DL 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

-13-




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. We will make a group at the first class, so the
participation is mandatory.

EEFE (PE-EE)EDAELSE Homework

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

SIBIT, T N—TREDOHE I L CHIEEERF ML L7 D RIA I,

B L L TR AT RUIEE B T 23 E 21T, FEE TIE, BN HUBIZ DWW TRIBEZEB O TRl LU, YR7 |
ISR HOW TR 5L,

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.

BAEEE M D E#E LA % Grading System

TRLOFENRE TN ETTS

(1) TR BIL O N —T7 38 £(35%)

(2) LIR—N(35%)

(3) FEFRIZ I 1T DR (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%)

=P ERBIE DG4 Other Faculty Requirements

FAED NEI\IEC TN —T ROBRAT Va2 — VERET D120, YIEGES~OMFEE2VEAET D, HEO L7
TRARINZHIETT 2,

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

TX AL EFE 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 1I 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.

E X5 EE#& Reading List

SBAR—LR— Websites
http://www.ipcc.ch/

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

{i5#& Additional Information

-14-




FLE 4 Course Title

RS e

[Introduction to Natural Environmental Studies]

FEZEEA Subtitle

E{E# 8 Instructor

Flk; 18] [TSUYUZAKI Shiro] KB HUERBREERLFHFER0)

{BL4# 8 Other Instructors

MR 7% ZRBINEGISHI Junjiro [IERBREERIAHFTERT), ok AEISATO Tomonori] (MuEKER

BERL R TR
# HFEA Course Type BRETR AR MF
BASELEEE Year 2021 ErfE1EIF S Course Number 045008
HF Semester 25 (Fk % — | BAGI# Number of Credits 2
L)
BEWEE Type of Class s 3t &R Year of Eligible Student 1~2

¥R 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 )

LAR)I)ILa—FK L)L 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

EE0—K+E&E Language Code, Language

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

Type STTEGR) 2 ET AR E
P ERBIEZFE 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
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Estimation of primary production
Ecosystem responses to global warming
A fundamental concept of modeling on temporal ecosystem changes

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

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

RAEST D BEHELF % 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

TX A ZFF Textbooks

% 5T HE 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]

FEZEEA Subtitle

EE# R Instructor B B2 [FUJI Masahiko] (R ZEF i ERER BE AL 2 BF5E07)

$84% B Other Instructors | #JIl TEF[MORIKAWA Masaaki](HIEREREERL 2 %EE), \A —=[YAGI Ichizol(HiZksR
BERVERZERD), B V2 NAT N EFA[BIJU VASUDEVAN PILLAI(E T-BHERFFERT), K
A SCE[OHTANI Bunsho (flfAt AAFZE0T), Seli BELZ[SENZAKI Masayukil(H#ERBR LA}
SEWFFERR), KT F5BA[Ohtake Hideaki](PEZEHAIFIA A WFZERT)

# HFEA Course Type BRETR R MF

BAELEEE Year 2021 FMEIES Course Number 045009

EAME Semester 1528 B 518 Number of Credits 2

B EREE Type of Class it X E R Year of Eligible Student ~

& FF} - U5X Eligible Department/Class

F2731)>4 3—FK Numbering Code ENV_ESD 5201

K52 —K -8 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 1& Language Code, Language 1 JEEECITH R

Type

=P EREISE 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.

$ZZEEHE 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-ETEFEDORHNAEESE Homework
+o3 7B E R R<EEND,

Sufficient review of each lecture will be strongly recommended.

BAEEE 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 = ERFEIED & Other Faculty Requirements

T3 A -#F & Textbooks

HAEEERE Reading List

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

Sustainable low—carbon society,” Fumikazu Yoshida and Motoyoshi Ikeda (Eds.) : Hokkaido University Press, 2009
HEVEIRZDSD K pF— BRI PR —FEBFEET 7 a— I md T B E], WIRER, RS T
B4, 2018

KN BEOA—NEREF L 0T,/ AlZLDA— T 7VF —ar B iebTRRDBEBIIVAT L/ HF E—, R R
YR AP L A, 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
AiEFET JICA BB KoY v/ T MBI 5 B AROFERFHEZ T,
This is a core class of JICA Development Studies Program (JICA-DSP).

KPR B T FAE TRE =L X —iim ) LRINATY,

RERFFEOFAITRER FHEREME B CBIE 228,

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]
SEZ|IEB Subtitle
EFH A Instructor VefE K8 [SATO Tomonori] CRFBE I ERER BE B A 7E65%)
{8442 B Other Instructors
L BFER Course Type RELE PR MR E
BASESE T Year 2021 K& &S Course Number 045010
EARS Semester 15 H) (F % — | BBAI¥ Number of Credits 2
L)
B EREE Type of Class fits X E R Year of Eligible Student 1~2
¥R EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_ESD 5202
K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
5] RERFP GREEFHER)
LRI aI—F:LARJL Level Code, Level 5 KFRE (& 1 - BEPIIER) AL B GEREZRNAE O B) | KFpEItiEez
ElE
4343 —F £ Middle Category Code, Title 2 WREm
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 EREISEE DRI E Availability of other 1]
faculties
18 R E 1§ Other Information BRETAL PR B R B

F—"J—F Key Words
KIGER, RG, [T, AK3UF, ANRITSE)
Hydrological cycle, Climatology, Meteorology, Hydrology, Human activities

12 %D BE Course Objectives

KPEBRICBE T HRART:, KUET:, KT MR FiR A S ISR B g 35,

ARITHIERBR O NHHA & T AR RE R DAFRE AR P RIS E T D, IKOIEERIL, TR O RERBIAR I Z 30725 24k 70 25 i A
=N O T 235 LTI TS, SHIT, TR OEBFE TITM LI L > THEEN B LIZY, =¥ —-'H
e Ao TS, ATl KOTERZ N — AL A0, B35 AR i R 2 BRI 35, EHIZ, AKBMELR T 518 Tl
BBk LARER, FOKE . ARITGERE | KIEREBRE O 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.

FI:Z B4E Course Goals

IROFEERIZ BRI, (LR KTEER 7 A RER~ I O KIGER O KL LOKEO A B R
BEIOWEZBREL , D05 <RI THZENTED, KX TEELMMRA I, KIZET 2 ARKECKEIRME/RE
HERSC Higk D B B RE A RT3 570 OFF 2 70 LB FA-ORR A IR A BRAR L IFSEIC VAT ERTES,

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.

$ZZEEHE Course Schedule

ARFETIHLL T OFBEICH > THBZED T KBREBRHEROX—T—RDO—2>THDH72, A # DRRDE(LE FEE
R B LTI B S, BRI O T 57 10 23R, Al B ETORKIIRH A L ETORKTROMBLIT,
L. KFEBR DI E

K AKRFRS MK OV

. KRR H DK

QA EHE

EAE

- Bk B G GRAFRRUE - MR - 5 )

BB KGR

. FRFEH

=

10. #iEH &)

11. B%

12. [FfLARERTEER

13. REET N EREET IV

O© 0 3 O O &= W N
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14. HERIRIZ(L LK ER

15. KYEEBRE N HITE &)

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

. Hydrological cycle and Earth’s climate

. Characteristics of water, water vapor and sea water
. Atmospheric moisture

. Atmospheric stability

. Cloud microphysics

. Weather systems

. Global hydrological cycle and climate

. Evapotranspiration

O© 00 3 O O = W DN —

—_
—= o

Soil moisture
. River runoff
. Snow

—
Do

. Isotope and water cycle

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

—
w

EEFE (PE-EE)EDHNELDE Homework

WETIHEEEREZRAL, TXTOERHIERRERK TR 2T R—Un BB TEA LT 5, Rl FEE O T/
LIR— MR LBRR AR TH D), FIomARRZ T, SERNBEOTNLEO 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.

BAEEE M D E#E LA % Grading System

INVTR—REF L AR —MIINZ T, R IR DRI I LR A BRI 9%, BRIFDLRIFLLTO@EY THD,
(/IR — B IO L AR — R (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 = ERFEIED & Other Faculty Requirements

TX AL EFE Textbooks

— RN R RIS, 2016

JK 3L /Wilfried Brutsaert 25; 42 H AR : 3637 AR

AR TIXEWFIFA O NEE WS T2 D FEE O T FAMCHR FITIEE L2V, Bifi 5 @ EHC LA IR 35720 LA
—MEERRHEFORRIZSEIZL THHW W,

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.

E X5 EE#& Reading List

There is no reading list for this course.

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

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

{i5#% 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
EE#A Instructor RAM AVTAR [RAM AVTAR] (KZBi HERERBERL 20 7557
{8442 B Other Instructors
L BFER Course Type RELE PR MR E
BASESE T Year 2021 K& &S Course Number 045011
EARS Semester 15 H) (F % — | BBAI¥ Number of Credits 2
L)
B EREE Type of Class fits X E R Year of Eligible Student 1~2
¥R EF} 25X 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)
LARJa—F:L AL Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th93¥H3—K - £ Middle Category Code, Title 3 Wi
IN}ETI—F -4 Small Category Code, Title 1 A[HARET 2T A
B E83—F-8#8 Language Code, Language 1 BEEECTATHREE
Type
thEEREIEZF DT E Availability of other 1 7Af
faculties
18 R 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.

$ZZEEHE 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 0 3 O U1 v W DN —

—_
_ O

— =
w Do

#FrE (FE-ETEFEDRHNAEESE Homework

Working assignment after every lecture; Final report

AR D EEE LT % Grading System
Attendance and class participation: 30%
Working assignment after every lecture: 40%
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Final report: 30%

fh S ERFEIED & Other Faculty Requirements

T¥ A ZFF Textbooks

HAEEERE 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

S BA—LR— Websites

B D HR—LR— Websites of Laboratory
https://ramenvjnu.wixsite.com/mysite

{i§% Additional Information
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F H4A Course Title KBRS Advanced Course in Water Resources]
& EREH Subtitle 1L A BE & R 2~ [Mountain Geoecological Resources]
HEZE Instructor JEE b= [WATANABE Teiji] (KB HhERBREER AR FEBT)
HLE S Other Instructors
FBFEA Course Type RERFREEMEE
BASEEE Year 2021 K& &S Course Number 045012
EARE Semester 2% W (4 % — | BAfI# Number of Credits 2
A)
B EMRE Type of Class % FERER Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class
F2731)24 3—FK Numbering Code ENV_ESD 6311
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 KFPE (& L - B A H CRENZRNAOR H MRS B)
4343 —F £ Middle Category Code, Title 3 Fidm
INYEEO—F -4 Small Category Code, Title 1AM AERES AT A
Si83—F 58 Language Code, Language 1 BEFE TR
Type
=P EREISEE DRI E Availability of other 1]
faculties
# B EIH Other Information REGAL PR AP B

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

23D BH4E 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.

¥l 1% 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.

{2 % 5HE 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-FErtash 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.

#FrE (FE-ETEFEDRHNAEESE 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.

RAEEE M D E#E LA % Grading System
Final report (individual): 40%; oral presentation (group): 20%; participation in discussion and five-minute quizzes in every
lecture meeting: 40%.

fh = ERFEIED & Other Faculty Requirements

TXAREFE Textbooks
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HREIEEHE Reading List

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

Mapping Transition in the Pamirs,/Kreutzmann, H. and Watanabe, T.:Springer International Publishing, 2016
Mountains / Price, M.F.: Oxford University Press, 2015

W/ P, EERf— L3, 2017

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

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

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

{l5% Additional Information
Lectures and discussion by English only. Students belonging to Environmental Geography are strongly encouraged to register
Methods of Environmental Analysis II to increase the effectiveness of this lecture course.

—24-




F1 B4 Course Title Vil BR B 53R Advanced Course in Watershed Environmental Science]
SEZ|IEB Subtitle
EEHE Instructor FEE: 75 R INEGISHI Junjiro] K% b7 HERBR B2 BL 2R 70%)
{8442 B Other Instructors
L BFER Course Type RELE PR MR E
BASESE T Year 2021 K& &S Course Number 045013
EARS Semester 271 (k% — | BAGL$I Number of Credits 2
L)
B EREE Type of Class fits X E R Year of Eligible Student 1~2
¥W&REF} 2S5 Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_ESD 6302
K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
5] RERFP GREEFHER)
LARJa—F:L AL Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th93¥H3—K - £ Middle Category Code, Title 3 Wi
INDHEO—K 4 Small Category Code, Title 0 ZDM B EMRH D)
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
thEEREIEZF DT E Availability of other 1 7Af
faculties
18 R 1§ Other Information BRETAL PR B R B

F—")—F Key Words
T, FT)11 fEd, B, sk B B, AR B REERE, R T

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

2% d B1Z Course Objectives

VRIRA S — /L TORR % 72 A REF R 72 7 0 AD BRAR | 2 LT, A MR B R 70 92 FHBU70ER % 70 B0 J2 e A %
S BT, LUF O ST L TR ER 35,

1. Wik E B E R O E L RE

2. VIR EE - S BNE E B bRk 2 e A

3. IR TR H72 BRER

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

AR 2 E B R B E R ORI ELHIITED

KERELEEA ERIL T D00 TR T T u—F il Tt&s

TRIRERBE DR AL LI 5 F BRI Z B TE 5

WA e BR O M LA R TS

. 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

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

#51E Course Schedule
PRI O R & I BRAR
REINREEE
B2 R R AT

ARE R ORI LR RE
b
MBI L OUKTEER
LA Re R Rk EE
TIREIR ORI A HE
J=3: 72T

10 m@iIrEELtRe

11 RBOwEL A

12 FRAfMEE BBl H

13 WSO
14 TNAN—T T4 A way
15 #a¥E

@OO\]@CH%CO[\DHW%WN’—‘%CONH
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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
14. Group discussion

15. Summary

O 00 3 O U1 v W DN —

—_
_ O

— =
w Do

EFrE (FE-BEHFEDORHNAEESE 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

BAEEE M D E#E LA % Grading System

H 3B B 2 R OBLE DR A RIS EEM 95 Gt 5T4)
1. BFESINEERE (20%)

2. i@~ DZAN20%)

3. /IR —R20%)

4. B IR —h 7 1B (40%)

Opverall 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 = 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 DR—LR— Websites of Laboratory

{l5% Additional Information
http://northland.noor.jp/index _forth_page.html
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F1 B4 Course Title PR A 3n Advanced Course in Environmental Conservation]

FEZEEA Subtitle

EE# R Instructor % S2EH [TSUYUZAKI Shiro] OKZFe HERER B2 R 2T 7258

)

{BL4# 8 Other Instructors

L BFER Course Type RELE PR MR E
BASESE T Year 2021 K& &S Course Number 045014
EARS Semester 271 (k% — | BAGL$I Number of Credits 2
L)
B EREE Type of Class fits X E R Year of Eligible Student 1~2
¥R 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)
LARJa—F:L AL 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 2 HAGER OTEREDNAV AR ST R ER I S 35 (B AGE
Type NIIIGE) B E T HIRE
thEEREIEZF DT E Availability of other 1 7Af
faculties
18 R 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% d 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 OEFEE IR L, TZICAONA LR OEBERICONWTELET 5, Thb, LB E
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. I 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.

$ZZEEHE 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 3 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

#FrE (FE-ETEFEDRHNAEESE 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

HAEEERE 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

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

AE=E 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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FLE 4 Course Title

TR e BRI A

ZA

amlAdvanced Course in Frozen Ground Environments]

FEZEEA Subtitle

E{E# 8 Instructor

)11 SF [ISHIKAWA Mamoru] OkZ2 e HEKER B2 R 2R 22 52)

{BL4# 8 Other Instructors

F1 BFERI Course Type BRIER R EMELE
BAEEE Year 2021 EsEZI&E-S Course Number 045015
HAR Semester 2% W (& % — | BAGI# 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

273> %" 3—FK Numbering Code

ENV_ESD 6310

K52 —K -2 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

PR =

BRBIR e (BR BT S H )

LARJILa—F:LA)JL Level Code, Level

6 R2EPe (e 1 - S M) MR H GERIIZNAOFR R | FEFEEFRH)

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

3 ¥rim

IN3¥EO—K & Small Category Code, Title

1 AR AT A

E5E0—NF - 53iE Language Code, Language
Type

0 HARETITORZE

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

F—")—F Key Words
WA, KR, BRI, KTEER ., SR Hu BRI BR BT

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

2% d B1Z Course Objectives

AR TIE, B KA EICBEL TARE T A8 4 72 B SRR 258 8L (M - R - K S0 BRI B L h 1T, FEr I e
T DOAN—BROLAERRODY EBE 2%,

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

FI:Z B4E Course Goals

B AR BR LD FE T IS 301 DB A BRAFE T D, B Ak AR 100 /% - B KBRS ME A B O FERE B L O NDITIK
F T DT TE RO KGR IBTE 72 E OFEBLG A7 5, HIEPER IR E IR O AL BIRADILFRRICONTE 2D,
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.

$ZZEEHE Course Schedule

. TR RElE 0D A

. R - AR AL IR 9 A T - R A - K S0 m R

- RSB SR 2

CEREIZBT e BAROIA

. Landscape of cold land region

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

. Symbiosis in nature of the cold land region

= W DN~ R WD

EFEEE (FEF-EB)FDORALS E Homework
BRICRREZ2V,  None

RAEST D BEHE L% Grading System
B~ OB INRELL(75%) 3 L UL R —N25WIT LV 5,

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

fh P EREIE D E M Other Faculty Requirements

TX AL ZF}E Textbooks
ERPICER A TOEEBIC, 2ERELBEERN T2,

Handout is given and book information is provided in the class

HEZE 15 E & Reading List
The Periglacial Environment - 3rd ed.—,Hugh M. French:Wiley, 2007

SMAR—LR— Websites

AE=E DR—LR— Websites of Laboratory
http://wwwearth.ees.hokudai.ac.jp/ " ishikawa/

{i5#% Additional Information
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FLB 4 Course Title s AR BE S8 R[ Advanced Course in Applied Ecology]
SEZ|IEB Subtitle
EEHE Instructor Sl B2 [SENZAKI Masayuki] (KB ERBR SRR 20 7ER%)
{8442 B Other Instructors
L BFER Course Type RELE PR MR E
BASESE T Year 2021 K& &S Course Number 045016
EARS Semester 271 (k% — | BAGL$I Number of Credits 2
L)
B EREE Type of Class fits X E R Year of Eligible Student ~
¥R 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)
LARJa—F:L AL 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 2 HAGER OTEREDNAV AR ST R ER I S 35 (B AGE
Type NIIIGE) B E T HIRE
thEEREIEZF DT E Availability of other 1 7Af
faculties
18 R 1§ Other Information BRETAL PR B R B

F—")—F Key Words

WS R, HIERBRIE AT (REF—F b RER T A AREREH, M- RER¥ vy~ jfl~rntfigy
biodiversity, global environmental change, conservation target, reserve design, ecosystem management, research—
implementation gap. landscape and macro ecology

12 %D BE Course Objectives

LRI D B S SRR | B L ORI ST IEL TS, FEHC, LT ORI OWTERARD S 1 1) £ S ERIED
WERCEL SR &2 DRHYL 2) WS HENMEDRFZE MR F — 2 LERTHEER] | 3) k4 TR R TFIELE DX —7 YR, 4) BT DR DHL
DAL L AR,

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

FIE B 4E Course Goals

1) A ARME OISR B SR & DR A A TE S

2) BRI BHFZE A — BT A EM RO BB K A TX5

3 Kk A RIRBRTIEDORE, #— 7 v HFEHPTED

1) B OREORVALREE A 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 EEHE Course Schedule

Ui

SN ORE Y TS
WSRO E

REEThRE, FHEIERA. B

A B DR LSy W

A B HAL L5 Gy

Fh Sk FE

A RE - FROIR D FE

9. {EARE-FEDOMREDIER

10. BEOLREOHE

11. HEOHREDIE

12. EH-~7arr— )L TORE:RHEXT A L
13. ABROET, 7V —r A7 70OF|H
14. REOFEEEIEGEMNE

15. F&H

1. Introduction

CO 1 O U1 &~ W DN —
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Components of biodiversity

Values of biodiversity

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

Habitat degradation and environmental pollution

Invasive species

Theories in population and species conservation

O© 0 3 O O &= W N

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

—_
_ O

. Cases in conservation of communities

—_
Do

. Design and management of nature reserves at national/macro scales
. Ecosystem restoration and the use of Green Infrastructures
14. Issues in practical conservation

—
w

15. Summary

#mPE (FPE-EEEDAABLSE Homework
B REEANH RSN T X AN HE I SLONEZBEL Tl &,

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

RAEST D BEHE L% 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 = ERFEIED & Other Faculty Requirements

TH A -#F & Textbooks
HFETIZHEELE T, References will be notified in the lecture.

E X5 EE#& Reading List

SMAR—LR— Websites

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

{i5#% Additional Information
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FLE 4 Course Title

BRI AT S 1 [Methods of Environmental Analysis 1]

FEZEEA Subtitle

E{E# 8 Instructor

I 48— [S.HAYAKAWA Yuichi] (Kb HIER BR B2 Rl 2 0F7207)

{BL4# 8 Other Instructors

L BFER Course Type RELE PR MR E

BASEEE Year 2021 K& &S Course Number 045017
EARS Semester 15214 B {7 Number of Credits 2

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

¥R EF} 25X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_ESD 5502

K¥E3—K 4 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

e

BRTLR R RETEE R )

LAR)I)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

IN3¥EO—K & Small Category Code, Title

0 Z D B H72H D)

E5E0—NF - 53iE Language Code, Language

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

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

faculties

18 R 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

12 %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.

$ZZEEHE 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-HEFEDNB LS E Homework
MEEE 52, IR ETICUR—MERL, LB T —ar 2179,

Assignments, report, and presentations.

RAEST D BEHELF % 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%).

fhFEREIE D EH Other Faculty Requirements

T¥ A ZFF 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]

SEZ|IEB Subtitle

EFH A Instructor I8 = [WATANABE Teiji] (RFFE i ERER BT R0 72 R%)

{8442 B Other Instructors

L BFER Course Type RELE PR MR E

BASEEE Year 2021 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

K¥E3—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development

BB BREEE P GREEE T H)

LARI)ILa—FK:LAR)L Level Code, Level 5 KEFP (&1 - FEMER) MR B RN EOR B) . KERE LB
ERlE

th 5343 —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 | TEETITHRE

Type

P ERBIEZFE DRI E Availability of other 1A

faculties

18 R 1§ Other Information BRETAL PR B R B

F—")—F Key Words

TFZE D FEAE CUBRIR SR, 3838 PPT 1B, LA LR —h G SCERR),, 7V — 7 &t

Fundamentals of geographical research (searching references, preparing PPT, preparing résumé, report and thesis), group
discussion

12 %D BE Course Objectives

HOER A28 TR SIS 6 B STRR TG SO UEE D D ROIETRE TO—EHDOAEHEN TEH IR DL, IV —T 1%
WLC, BFFRICBT 232 = —var R CED IR BT L,

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

FI|3% H4Z Course Goals

(DA 2 —F v e B THIEL 2R SR IS L B2 R RN TX, X O H oM B2 E DB BN TE, LY aA- LR
—N RN OIER T IEE BT DI LN TEDLIDNTRDIE, (2) FNV—TNTHR EOBS DB X EHFILZDHIENTE,
HEOBZEBIRTHIENTE, NU—RALNH ST BOMERNTEDLIT/ARDIE, (3) RO LFE kO EE /28R
BERBEIZ DWW TR ARDZENTED I RDHIL,

The goals of this practical course are to be able to (1) search necessary references, adequately cite references and
published/online materials and prepare résumeé, report and thesis; (2) make scientific communication and discussion among

group members and prepare PPT files for presentations in a group; and (3) explain the major environmental issues in world’s
mountains regions.

{2 % 5HE Course Schedule

FEELENTOWFE, WEA~OB ARSI L — OBV LT LV T = a RATOET, TR, LA—ME
B, T —RAVMERK, 7V —T 5K EOIERIL, FBEERET ILE 2R ALEGETI TV ET,

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

EFEEE (FE-EE)FEORALS E Homework

EAFRENLEIOE 1 = 7 EICHTABBICEVES, $1H EFTITEATLR— N ERLES, Z20%, ZL—7
THEREATVY, TV BT —rar Db 0L 7 )V —7TITOET, f8EEBFE GEEER T B AGER T /) ITEHA S
DUVNTE A TIHAZL TR TLIZE W,

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

RAEST D BEHE L% Grading System
(L) HE ~0BIN-1E8 (G5 50%), BEO@IZ NV —T"TOFHER~DOBM- 73 (50%) .
By attendance and assignments (in total 50%), and (2) contribution to group discussion and presentations (50%).

fhFEREIE D E M Other Faculty Requirements

T¥ AT} Textbooks
Mountains: A Very Short Introduction,” Price, M.F.: Oxford University Press, 2015
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L h . E i — L3, 2017

E X5 EE#& Reading List

SBA—LAR— Websites

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

{i5% Additional Information

HEEIX, & 3 FHEITTY 90 s0bol, BRIZEM T 26 0BRVET, REMBLETE AL, FEIREEDLD
(2, RIRFIC TR E TR Fram (BB 5 045012) | DEEA L TTEEW,

Consists of 90—minute meetings on Fridays and some weekend meetings. Students belonging to Environmental Geography are
strongly encouraged to register 'Advanced Course in Water Resources (Course Number: 045012)" to increase the
effectiveness of this practical course.
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F1B 4 Course Title [ BR B 7% 528 [Field and Laboratory Work in Mountain Environments]

FREEHE Subtitle

FF#E Instructor )11 5F [ISHIKAWA Mamoru] (K258 HIERER BT R} 2 AIF 72

{8442 B Other Instructors

FIBFER Course Type RELE PR MR E

BASEEE Year 2021 K& &S Course Number 045019

EARS Semester AR EH B {7 Number of Credits 4

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

X 2FEl 25X Eligible Department/Class

F>431)2%4' 3—F Numbering Code ENV_ESD 6512

K¥E3—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
BB BREEE P GREEE T H)

LARJ)ILa—K:LAR)JL Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH SR B)
th 5 #a—F - £ Middle Category Code, Title 5 i - FEH

ING¥A—K -2 Small Category Code, Title 1 A ?,_"“‘/XTA

B $&0—F-§ & Language Code, Language 2 HARGER CHFEDOASAV I NARZYE, Sl B R ERITHEH SR (HAGE
Type ST IGE) R TE T HIRE

thEEREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information REGAL PR B

F—J—F Key Words
swnEE B, B, W, KA, SR, KRB, &ILEr

Cold land region environments, High mountain, frozen ground, permafrost, geomorphic processes, water cycle, alpine zone

12 %D BE Course Objectives

R (LZEDOMIE PN L U R HUISR R O, HEAE, KIGER, NARIRE AR OB G2 & ILE CORREBUTF
S L - FE M I 351 D BFAMBLI & Z DFFHT FIEIZ OV TFES

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

FI:Z B4E Course Goals

D IR BT 2 BARRE B L OANEHREOD DDV EBFT 528,

2) 74— VR =7 DEMEHTOT, 7 =22 BOEDRREFER TELINTRDHTL,

1) To understand mountain natural environments and their relation with human dimension.

2) To equip students with the basic skills of necessary data and information collection and field observations on roles.

{2 % 5HE Course Schedule

K5 LEIXZOME N ILHE IR T2IA3 BRRE (LI/NEHDNIET VU MA) OFEE E1T5, FANIKE L B IR e
BRI DN TOfEFREAT, E]?’%T“lifﬂ/~7°¥ﬁf“7‘~7%ﬁf&’ﬁ)ﬁE’Zﬁﬁoo TIIBZOMRREE DA THETDHEED
\ZLAR—RAERCT D,

Daisetsu Mts and/or other mountains of Hokkaido: 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.

#HFE (FE-EE)FORNBLSE Homework
R HES R

See Course Schedule

RAEST D BEHE L% Grading System
B A% D FEFOL IR — R LI L FE T 5

Daisetsu Mts: By oral presentation and reports

fhFEREIE D EH Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List

SBA—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{l5% Additional Information

PP 812 R T D AN BY R 25 IR E L T A CTHE T 5. RFEFETOEE IZEDARRITIMAL TWRWE IS METRD
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.

REFINEBITIEFIT), ZICTIE A RREH AR LT 2720 | ZHEREHIRT528085,

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.

P B B (e - i VA - IRV E) I3 IEAR I 3l A 52,
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FlEH 4 Course Title A

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

FEZEEA Subtitle

E{E# 8 Instructor

Flk; 18] [TSUYUZAKI Shiro] KB HUERBREERLFHFER0)

{BL4# 8 Other Instructors

A 7% ZRSINEGISHI Junjiro] MIERBR BERLAFFERT), ek APEISATO Tomonori](HIERER
R EIFFERD), Sl BEZ[SENZAKI Masayuki](HIERBR 552 B 20 22 65¢)

# HFEA Course Type BRETR AR MF

BB Year 2021 ErfE1E|FES Course Number 045020
EARS Semester 12481 B {51 3 Number of Credits 2
BREMEE Type of Class e *&EER 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

FERER R

BRTLR R BRETEE - FE K0

LRJILaA—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 ERBIEZFE 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 OFEELFED 2L B L1 D & B i)

o) BB OBIE

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 (FE-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 BEHELF % 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%).

fhFEREIE D EH Other Faculty Requirements

TX AL ZF & Textbooks
HAZ L ARFBIOEE PR~ T5

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

E X5 EE#& Reading List

SWAR—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 JE b= [WATANABE Teiji] (KB HhERBREER AR FEBT)

HLE B Other Instructors | 7)1l #—[S.HAYAKAWA Yuichi](MiERER 55 Bl F 0 2EB5E)

# HFEA Course Type BRETR AR MF

BB Year 2021 K EIBIES Course Number 045021

EARS Semester 15214 B {7 Number of Credits 4

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

& EFF} VS5 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

EED) BRESRF P GREGE 750

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

¥FHH

th 4343 —K -4 Middle Category Code, Title 5 Y - 1N

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

HEEO—F-§§E Language Code, Language 2 AARGER OGED AV HNAZHE | Sl B R ER M 538 (B ARGE

Type AFHFE) B E T DR

thEREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information REGAL PR AR B

F—")—F Key Words
MR R~ 7, 7 —2 AT, fhaiiidik, R

Topographic measurement and mapping, Data analysis, Social survey, Environmental geography

2% d B1Z Course Objectives

PSR - BLNZR S, 74—V RT — 2B T D B R 1k - BT DWW T EE 5,

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

FIE B 4E Course Goals

PPACERRERY e BARBLER, W&, AN TELIDITRDZE, MET —F2IILOHET LI T —FDOLBENTEHIHIC
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 %5 Course Schedule

JRIEHI 7128\ T 4 AMIZEDOEEEROBFNFZEET), BIAEEOmRICBWT, #iERFER, 74— RU—7DFik
T —HDFFNTEVE LD FIEEMRLL, EERICT — X 20T HIEEETT), AT, JEERT 2SR DAL 0T - IR R i
MW= BRI TRk A 00, 2018 A AbiEE LR BRI 1% O Fhm HiE, IRER A ER 1Lk o 24 F ok (L, S8
B, ARl w7 — I, BARRBIOBELTHE, HIERE (M2 VAT —a, ARTZEH (Fe—2), GNSS, b
— R ERE), VA= T AR E LR ONTE AR Y TERE TV, FEERIIIHGONT —2 DT FIEIZ S0
THETD, 12720, auF AV AEGIER ORI E > T, FLEERRZ e L7z B IR0 3238 2 8 5B T O AT REtE 2 S
Do

This course consists of (1) basic lectures on landscape observation and description, map interpretation, and topographic
survey before the intensive field trip: (2) 4-day filed trip focuses on: slope and basin landforms, a variety of volcanic landforms,
methods of materializing memories of volcanic disasters, and societal involvement of UNESCO’s Toya Caldera and Usu
Volcano Global Geopark for sustainability, for which students use various kinds of equipment including discharge measurement

and in—situ measurement kit on water qualities, UAV (drone), GNSS, laser scanning, and total station. When the situation of
corona virus spread does not permit, this course may be conducted by several one—day trips near Sapporo.

#HFE (FE-EE)FORNBLSE Homework
BpAA S EH OHRIZENICEBNT, 74—V RT—IDFERT —F OfENT LV EL O TIEE R T 2,

Pre— and post-laboratory works are required.

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

fhFEREIE D E M Other Faculty Requirements

T¥ AT} Textbooks

% 5T HE Reading List
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SMAR—LR— Websites

AE=E 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, 2021 FEIT5H It T iE,

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, 2021 (Subject to change).
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F1 B4 Course Title BR BT It ¥R Introduction to Environmental Adaptation]

FREEHE Subtitle

E|EZE Instructor B 2 B —HF [NORO Shin—ichiro] (K- BRER 55 R £ 0F7ERE)

{848 Other Instructors | 7% HEL[OKINO Tatsufumi](MERBREIRL 2GRN, B FISA[TOYODA Kazuhiro](HiEk
RER I SERD)

# HFEA Course Type BRETR AR MF

BB Year 2021 K EIBIES Course Number 045022

EARS Semester 1% H) (F % — | BBGI¥ Number of Credits 2
L)

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

¥R 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 43431 —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 1§ Other Information BRETAL PR B R B

F—")—F Key Words

BREEIN T, BREEL M EAR . LM E DOVAI T RAAAN, F /77 /0y —0 5Afk

Environmental adaptation science, Environment and materials, Heavy metals, Risk assessment of chemicals, Nano—technology
for environmental adaptation

12 %D BE Course Objectives

NIEDFHE RV HIBR BR R A DR FF L CTe®d T, BR B T 7p §HLEBIT, ZIEITH D BREE~ DI EH 2 T
WSWLBED D, ARG Tl iﬁf“fﬁﬁ;@ﬁéﬁ**&iﬁé %’g& B LORREAEIL f“""ftl@m@t&)®1lz%% OB T/
T8y — DI ONTES,

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 circulation and
impacts of materials, and also learn the risk assessment and management of chemicals and the basic technologies for the
environmental adaptation.

FIE B 4E Course Goals

RERINEB 20 LT, FORMERDBRR TOME DR ALTFWEDIVAIT BAA N DE BRI THfET
&5, Flo, REFICIZNBEEROBIFOHMN, /77 /my — ORI DWW T TED,

The goals of this course are to understand the circulation and impacts of materials in environments and assessment and
management of chemicals and also to understand the basic nanotechnologies for environmental adaptation.

$ZZEEHE Course Schedule

1) LMW E LERER

2) REUZD Do DB R (1)

3) RRUC D 2R (2)

4) BREE A RN~ 72 3 L )L — SRR H AR (1)
5) BRETAFFERIRA~ AT 7= 5 L L —  JRURHRGE H Al (2)
6) KB BREE TOIuRHER LS

7) VEORSER L TIROERRIG Y

8) K&IH YLD L Z DRf

9) & IS5 JRFE il CR KA FUH S AU BURRE DAL 3 T D% G
10) BSLDOUATT B AAL K

1) AbF W EOE

12) (L EDVAZ TR AR

13) YVAZT B AAMIBT 25584 (1)

14) YVAZ T AR MBI 25583 (2)

15) R

1) Porous materials and environmental science

2) Environmental issues involved in air (1)

3) Environmental issues involved in air (2)

4) New fabrication technologies of energies and raw materials toward environmental load reduction (1)
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5) New fabrication technologies of energies and raw materials toward environmental load reduction (2)
6) An introduction to aquatic environmental geochemistry

7) Lake restoration and hazardous metal pollution on land

8) History of Air pollution and its control

9) Airborne radioactive contamination in urban areas from the Fukushima nuclear accident
10) Food safety risk assessment

11) Chemical management

12) Risk assessment for chemicals

13) Student presentation of risk assessment (1)

14) Student presentation of risk assessment (2)

15) Examination

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

Studying for an examination at home.

BBl BE#E L% Grading System
23~ DO ERRE (15%) 7R BR(85MIZ LV FEAT 32,

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

fhFEREIE D EH Other Faculty Requirements

T3 A -#F & Textbooks

% 5T HE Reading List
BRI EE ORI LM, AERBEER R 6% AL R AR, 2007

SBA—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 (FHZER)

HE% B Instructor $7 2 B—A5 [NORO Shin—ichiro] (K =2z i ERER B2 B} A FEBE)

L% 8 Other Instructors | MEF FESC[OKINO Tatsufumi](MiERBREZRLFZAFZ2E), EH Ff5A[TOYODA Kazuhiro](HiER
BREERLEMFIERD), (U £ FIYAMADA Kojil (i EREREE 2526t

FIB#E5I Course Type RELE PR MR E
BASEAE T Year 2021 K& &S Course Number 045024
EARE Semester 2% W (4 % — | BAfI# 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_ESD 6321
K52 —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
5] RER b GREEFHER)
LARJa—F:LARJL Level Code, Level 6 KFPE (& L - BEPEL) A H CRENZRNAOE H , BHEEEER B)
434 —F £ Middle Category Code, Title 3 Fidm
ING$AI—F - £ Small Category Code, Title 2 BRETHE IR
= BO—F - 58 Language Code, Language 1 HEETITOREE
Type
=P EREISEE DRI E Availability of other 1]
faculties
18 R E 1§ Other Information SR P R R B

F—")—F Key Words
environmental remediation, porous materials, risk assessment, management for chemicals, monitored natural attenuation, and
statistical analysis (t-test, yx 2-test, and F—test)

12 %D BE 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.

FI:Z B4E 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.

{2 % 5HE Course Schedule

. Guidance and porous materials and environmental science

. Environmental issues involved in air (1)

. Environmental issues involved in air (2)

. New fabrication technologies of energies and rawmaterials toward environmental load reduction (1)
. New fabrication technologies of energies and rawmaterials toward environmental load reduction (2)
. Environmental adaptation of marine ecological system (1)

. Environmental adaptation of marine ecological system (2)

. Energy saving in Japan

. Statistical analysis (1) Z test and p—value

. Statistical analysis (2) t—test and Poisson distribution

. Statistical analysis (3) Chi-square test and F-ratio test

. Fluorescent and chemiluminescent chemical sensors applied to environmental analysis (1)

. Fluorescent and chemiluminescent chemical sensors applied to environmental analysis (2)

14. Fluorescent and chemiluminescent chemical sensors applied to environmental analysis (3)

15. Student presentation

O CO0 1 O U1 & W DN —

—_
=

—
w DN

#FrE (FE-ETEFEDRHNAEESE 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 BEHELF % Grading System

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

fh = ERFEIED & Other Faculty Requirements

TXAREFE Textbooks

E X5 EE#& Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1EH4 Course Title B 2t B HdnAdvanced Course in Environmental Metrology]

FREEHE Subtitle

EFH A Instructor B M Fn5h [TOYODA Kazuhiro] OK5Be HiBRER 55 Bl FF ZEBE)

1HL 28 Other Instructors | /B FESC[OKINO Tatsufumi](MiBRERBERL FZHFFERL), #i FnR[JIN Kazuol(GrAbiEiE SL &AL
i)

# HFEA Course Type BRETR AR MF

BB Year 2021 K EIBIES Course Number 045025

EARS Semester 221 (k% — | BALL$I Number of Credits 2
L)

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

X 2FEl 25X 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

BB BREEE P GREEE FH)

LAR)ILa—FK LA Level Code, Level 6 RFPe (& L - FEPIRL) AR E CRENBRNAEORH SR B)

th 5 #a—F -4 Middle Category Code, Title 3 Krim

IN3}ETI—F -4 Small Category Code, Title 2 BRI R

Si83—F 58 Language Code, Language 0 HAGETITORZE

Type

thEREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information REGAL PR AR B

F—")—F Key Words

BREEFHI, KBTI, KRG, FHETE, BRESE, FUEHT . BREEATIE . B RRETHI, G &8

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

3% d B1Z Course Objectives

HERBRBE 2 HERF < AWM ORI I3 LT, ST IXBEDBRBE AR ORIE ELGHILTE T2 LR 55,
ZOMFETIL, BRERAROBUIRE EEANIGHT 272D Ok 2 72 )7 ikiaa 5.5, Flo, BREICHT @M EREANLRDITSS
DLWEROBESZ 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.

FI:Z B4E Course Goals

SEXFRRBETFFINERCZOH EE I, BLOZNOICBEEH L 72 AR OV TR T 5, BT R e S OBREEBR D
B DR 2D ETHRDERFITEE DD,

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.

$ZZEEHE Course Schedule

4 A OBRESHTOFARBENENDOSTFNGERBEFHUSCF EIE I OV GER A BT, KETGEFH, RG],
BRALEMC AR & o1 DT U EHZRE DA FEO S HTEIZ OV TEET 2, LERHIULERZ COLFRWERD
FFE DM BIZL O T, BT HEACHEH R EH EFHIC OV THIERLITR), 2B, #ROoAkb T, I —FEX
DIEBLBI RV, HBIIIAREZ SISOV TORREB IRV, SOt Z 2729,

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

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

EFEEE (FE-EE)FEORALS E Homework

BRI WBR R OFEFHZ DN TE T E L TRLIENEEL, EE T, FEBEA 0L T, R LRI DO REH
BaBERLTHERDD, 7ok, RFILAAROEZEKEROIELBHIEL WD) A ARFEDO AL THBREIT,
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.

BAEEE M D E#E LA % Grading System
FREEA~DOBINBERE (20%) 3ER (80%) L7235 C, 12/10K) T ED BB IT LT 2T AT L,
HOOUH 7T—8 A HITERBEA & (RED) ICHFEL . D> AR 0 UL EHE LI AT OERED 12 A OB & 1 (R
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) #ZBRUT, BE 2 AICABEPHIALZS AR, ERROFHEEEICE-S<RRIC DL T liaFH o2, AT
Rl AT, ERROFHMmEEEIZ K SEEEA R T2, DEVEHRBBRICA G T LR oM EENF R LIXFHE
DT B, IR BABREZ T DHANCT TICEHB L T IGAITIE, R OFH MR EIC S\ M AT, B SRR &
EH72 L DEFRBRIZHONWTHE OS2 IR ET D,

Participation attitude for the class (20%), Exercises (80%);You must have the final examination will be held on Dec.1st).

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.

fhFEREIE D EH Other Faculty Requirements

T¥ A ZF}F Textbooks

E X5 & Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#& Additional Information

10/4(H) W fngl AV T —Ta LRt &IEORGEOEIM  10/6 ) # Fudk TEREEBMRIEHR 1 10/11(A)#h Fudk
MERBEREMRIEHL 1L 10/130K) M Fnk b2 drikim 1 10/18 (A)#h FakMbZmArilias 11 10/20 (K) #0 FnielBREE
{CEWE D NSATT e A (BOE)  10/25 (A)#F Fik(ERE . IREIOFH (508)  10/27(OK) B E—RR bRk
WL 11/1() R BB EZoREaE 11 (11/3 1330bo B TRLE TR 11/8(H) B FsLTRE 2 22 i E %
CEELHAN D 11/10 OK) B FosA et 2Lms | - EM AR L HEREREE)  11/15(F) B W Fosl DFat5Lu 1 -ME & iy
Mroo 11/22(H) EH FisAlSEEREH AL B B BREIN ) GHE LS RIERHE, t UE, x 2 BE. F RE, N7V 0
e EOEBEIT) L/ 1T IIAROTDIRGH)  11/24 OK) phly FEX /v~ o7 0—0RHE)  11/29(A) thiy fECE &
OIHT O FHRE ]

12/1 OK) Fe#kakBr (BH Fngk) (14 B 8 RE5E4R. 90 43T 80 #i4%Y)
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F1 B4 Course Title AR OHTIESE

¥ [Laboratory Work in Environmental Analysis]

FEZEEA Subtitle

EE# R Instructor B FESC [OKINO Tatsufumi] OR 2B ERBREE B2 0F 5202

{BL4# 8 Other Instructors

I FE=FTYAMADA Koji(MIEREREERI#AFERE), Bl FHA[TOYODA Kazuhiro] (HiERER
BER AR 7ERE), 8K {Z[SUZUKI Hitoshil(HIERER B2 Rl 2 HFZERE), BF = H—HF[NORO
Shin-ichiro (M BRER #2 FL A 525

F1 BFERI Course Type BRIERFBEEMELE

BAEEEE Year 2021 ErEZI&E-S Course Number 045026
HAR Semester 15244 B {51 # Number of Credits 4
BEMEE Type of Class ESE X ELENR Year of Eligible Student 1~2

¥R EF} 25X Eligible Department/Class

273124 3—FK Numbering Code

ENV_ESD 5502

K52 —K -2 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

e

BRTLR B BRETEE R0

LAR)I)ILa—FK L)L Level Code, Level

5 REEBE (&1 S SEPIR A (A2 AEOR B) | REFEBEHER
F#FH

th 43431 —K 4 Middle Category Code, Title

IN3¥EO—K & Small Category Code, Title

0 ZOfth (e B Hi7etm)

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

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

Type SLHEFE) B E T DR
fFEEBEEFDTE Availability of other 2 RA]

faculties

18 R 1§ 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 B4Z 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. BWEH R O BT R ONT

3. BRI R R B 15

4. HORESEE AWK e~ b T 74—

5. BREEIG YA BB 3 BT IE(LCMS)

6. BRIETE Y BRI BED G Rl & W B 28 S IR AR E 2 L D R

1. Guidance

2. Trace elemental analysis of food grain samples

3. Methods for DNA sequence determination

4. Liquid chromatography analysis of fluorescent dyes

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)FEORALS 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 E#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 = ERFEIED & Other Faculty Requirements

T¥ AT} 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 DR—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]

FEZEEA Subtitle

EE# R Instructor B FESC [OKINO Tatsufumi] OR 2B ERBREE B2 0F 5202

B L B Other Instructors | [ FE# [YAMANAKA Yasuhiro]( Hi Bk 8% 85 Bl 2 F 22 %), AR5 7% — B INEGISHI
Junjiro] HIERER LR FFSERE)

# HFEA Course Type BRETR AR MF
BB Year 2021 K EIBIES Course Number 045027
EARS Semester 1% H) (F % — | BBGI¥ Number of Credits 1
L)
B E MR Type of Class T IR Year of Eligible Student ~
¥R 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 43431 —K 4 Middle Category Code, Title 5 1EE . F2Y
INDHEO—K 4 Small Category Code, Title 0 ZDM B ERH D)
BE83—F-8#8 Language Code, Language 0 AARGETITHRE
Type
=P EREISEE DRI E Availability of other 2 Raf
faculties
18 R 1§ 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 DB P EE A i CE D, FEMELL L CAY 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.

$ZZEEHE Course Schedule

1. FFFEOEAE; KEFETOVY—FU—7 FFRFHEOET. SO K., L S<GER, AV TV T OB E
2. THTIVIAR )N, ATARFERITIE, RAX—RFIF1E, TR TR

3. A, TEREAERGE T 2720 0, BEEMD SV TV Z R T REBORESCT r—NE

4. FEFEE; BUEHRREURGE, SR BEF S HEEFEE, B b SR B Ao 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
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4. Statistics; Statistical testing of hypotheses, Descriptive and inferential statistics, Group comparisons and correlation
analysis

#FrE (FE-ETEFEDRHNAEESE Homework
FNENOFEEIIBO T, E@ENTTENS,

Homeworkas are given by instructors.

RESEM D EZE L% Grading System
FREIZBIT BB (50%) I LR LGOI L~ TEHi§4 5,

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

fhFEREIE D EH Other Faculty Requirements

T¥ A ZF}F Textbooks

E X5 & Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{i§% Additional Information
R AR R N AN EELET,

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

i G a BT 5L ETEER A,

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]

FEZEEA Subtitle

E|EZE Instructor teh B [YAMANAKA Yasuhiro] (OKkZ2Re M BRER 55 B 2 0F 72 05¢)

$8 4% B Other Instructors | Huiching YulYu HUICHING](EM&®} £ K), Shin-Cheng Yeh[Yeh SHIN-CHENGI(E 2. &5
RS, 0 WA WIHIGUCHI Yukari]GRO#S I AR 5F)

# HFEA Course Type BRETR AR MF

BB Year 2021 K EIBIES Course Number 045028

EARS Semester 15214 B {7 Number of Credits 2

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

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_ESD 5200

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

EED) BRESRF P GREGE 750

LRJILaA—F:LA)JL Level Code, Level 5 REERE (& - BEPRE) SR B GERERRNAEORB) | Kb di@ez
¥FHH

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 0 HAGECTITORE

Type

P ERBIEZFE DRI E Availability of other 1A

faculties

# B EIH Other Information REGAL PR AR B

F—")—F Key Words

TITAT T == 7 RERER T BEala = —al, R rlaeZe B g, hRE T

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

2% d B4Z Course Objectives
FEBRIE R F I R IR AFO BN B LN, ~ A N RS,

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

Fl|3%E H4Z Course Goals
EEBR A2 B IR AR O B I 2 W D e a X512 B,

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

$ZZEEHE Course Schedule

BT T — 20N T o r— D% G T O W TS, FHilE, ZOREOF THEHRL THRD 5,

BB LFADOKFEIZLD, RFEPFETOFOS | faLdZ LB T 025275,

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.

#FrE (FE-BETHFEDRHNAEESE Homework
K EIOFZESLOE B LEHIT, [FENRVHSND,

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

RIESEM D E#E LA % Grading System
R TRIZLF—FEORETEH L., & RIOFZZEF O S ~OE BREE(T0%) EHIZFEAR 5,

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

fhFEREIE D E M Other Faculty Requirements

TXAREFE Textbooks

E X5 EE#& Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{##% Additional Information

SRR, EERRERTRR | LAEDETERT D, B THESIEERD TOSERERF > TNV DT EMRHEREND,
PR BRIE 700 D3, e LB IZE S TO— RN M E LN D, $To, WY T — Mg ER O D720 12, FHT
L2 L 7 (galapen@ees. hokudai.ac. jp) (2 [EEEEKE A B A Z &

This year, it will be conducted in conjunction with Introduction to 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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FLE 4 Course Title

EEBRTI PR

i 11 [Introduction to Practical Science for Environment II]

FEZEEA Subtitle

E{E# 8 Instructor

I EE#S [YAMANAKA Yasuhiro] R B HBR BR B B IF 52057

{BL4# 8 Other Instructors

L BFER Course Type RELE PR MR E

BASEEE Year 2021 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

¥R EF} 25X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_ESD 5200

K¥E3—K 4 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

e

BRTLR R RETEE R )

LARJI)ILa—FK L)L Level Code, Level

5 K7 (1t~ SEPI) HFIR A GERERRAEDRA) . K7R

Hjf

F#FH

th93¥H3—K - £ Middle Category Code, Title 2 Wi

IN3¥EO—K & Small Category Code, Title 0 ZDM B EMRH D)
EE880—K-EEE Language Code, Language 0 HARGETITHRE
Type

thEEREIEZF DT E Availability of other 1 7Af

faculties

18 R 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.

$ZZEEHE Course Schedule

BETIXHNT —F 00 7 r— RO 3T OW TS, FElE, ZOREDO T THamL RO D,
BB EFEORFHTEIY RFEFETOFEVS, imLdZ LR T 2555,
Students learn analysis of qualitative data and design and analysis of questionnaires.
this lecture.

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

Detail is determined by discussions in

#HFE (FE-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 BEHELF % Grading System
R THRICL A —FGOWZIR L, & ORER OFERE ~OEMRE(T0% EH ICFHM T2,

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

fh FEREIE D EH Other Faculty Requirements

T¥ AT} Textbooks

% 5T HE Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{l5% Additional Information

SRR, EERER TR | LA b TEmT D,

H CHESILERD TOLKEER > T D ZENTRHERIN D, BB, FeikS L LB IR TO— R
HFRMDNMBLLEND, FT-, W T — 2R E PR HT- 012, HRT (L #d5% (galapen@ees. hokudai.ac. p)IZ B2 4 Hi
5L,

This year, it will be conducted in conjunction with Introduction to Practical Science for the Environment I.
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.

Motivations
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FLB 4 Course Title EEER R 4 [Advanced Course in Practical Science for Environment]

SEZ|IEB Subtitle

FF#E Instructor if Hefs [YAMANAKA Yasuhiro] ORZ2B i ER Br BBl P 2265

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

# HEA Course Type BRETR AR MF R

BASEAE T Year 2021 K& &S Course Number 045030

EAME Semester 271 B 518 Number of Credits 2

B EREE 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$AO—F - £ Small Category Code, Title 2 BRETE LR

BE83—F-8#8 Language Code, Language 0 AARGETITHRE

Type

P ERBIEZE DRI E Availability of other 2 Raf

faculties

18 R 1§ 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 B4Z 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.

12 % 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 (FE-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 BEHELF % 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 EH Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List

SBA—LAR— Websites

AEZE DR—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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FLE 4 Course Title

LR R 1 [Methods of Practical Science for Environment 1]

FEZEEA Subtitle

E{E# 8 Instructor

I EE#S [YAMANAKA Yasuhiro] R B HBR BR B B IF 52057

{BL4# B Other Instructors

S 5 [HIRATA Takafumi]

# H#EA Course Type BRETR AR MF R

BASEEE Year 2021 K& &S Course Number 045031
EAME Semester 21 B 518 Number of Credits 1

B EREE Type of Class BE XHERE 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

LARJILa—F:LA)JL Level Code, Level

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

F#FH

th 4331 —K 4 Middle Category Code, Title

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

0 O G EHI7Rb D)

EE0—K+E&E Language Code, Language
Type

0 BAGETITORE

2P ERBIESE D AIE Availability of other 2 RH
faculties
## B EH Other Information BRiR ik B B R B

F—T—F Key Words
REGBRBIFL S, AR, Meat

Practical Science for the Environment, Basic Mathematics, Statics

23D BH4E Course Objectives

REBRERFTHOD, RO ST 212 95,

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

Fl|3%E H4Z Course Goals

& LFR S P2 D 2 1T B RARIR OB O FE R S G T 2 A R NTER T2,

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

$2 %5 Course Schedule

FEBRER AR CEOZ LA FEITEHRL THHIZE%2 T2,

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

#HFE (FE-EE)FORNBLSE Homework

HRIORERDEE ELBIZ, EEPPRYHEND,

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

RAEST D BEHE L% Grading System

EREFAL T RISV —NT00ZIR H L 4RI OB P O 5~ O B (0% &b IZFHIE§ 2,

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

fh FEREIE D EH Other Faculty Requirements

T¥ A ZFF Textbooks

E X5 EE#& Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information

ZOREIL, EERER AR LBICBET DI,

This course should be taken together with Advanced Course in Practical Science for the Environment.
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F1 B4 Course Title BB R A E 11 [Methods of Practical Science for Environment 11]

SEZ|IEB Subtitle

FF#E Instructor if Hefs [YAMANAKA Yasuhiro] ORZ2B i ER Br BBl P 2265

B L2 B Other Instructors | AT ¥ {UDEMURA Sayol([RlEAL K5 « sUERFE IE K 2 FE & B Al)

# HEA Course Type BRETR AR MF R

BASEAE T Year 2021 K& &S Course Number 045032

EAME Semester 1528 B 518 Number of Credits 1

B EREE Type of Class BE XHERE R Year of Eligible Student 1~2

& $F} - U5X 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

5] RER b GREEFHER)

LARJILa—F:LA)JL Level Code, Level 5 REERTE (& - BEPRE) SR B GERERRNAEORB) | Kb d@iz
ElE

th 4331 —K 4 Middle Category Code, Title 5 1EE . F2H

IN3¥Ea—K -4 Small Category Code, Title 0 ZOMh (&7t m)

E550—K§ 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
F—L2EE TN T ey ST T 4y a—F T
Team—based learning, facilitation, presentation, graphic recording

23D H4E Course Objectives

KIFHIZOWT, BERLRNL, 7.5, 6 HEICEFERENTHE CEETITEICL TWEN, aa ok o414
AR TG G055,

Learn about dialogue through practice. The course is scheduled to be conducted face—to—face as an intensive lecture around
June, but may be changed to online depending on the status of the Corona disaster.

¥l 1% H4Z Course Goals
KFERT T T 40— T 4 T DA N EGD, MFEICB WO TRENI T RERBAEHRT D,

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

$2 %5 Course Schedule
HIATTOIRGE R kA & & B2, 2 B NS T B2 22 AOHRITIIDY, FEERINHZERI VT 47 a—T 0 7 %1719,

JBIERERORNC, ILFISEE T8,

With Sayo Demura (part—time lecturer), we will join various people for two days of practical dialogue and graphic recording.

Please contact Yamanaka before registering for this course.

EHFE (FB-WEEORBELSE Homework
F— DEEEEDS LT, FABER EERD ALY 5,

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

RIESEM D E#E LA % Grading System
M D EHR(G0%)CZEF(40%), LN —MLOWIZ LD FEE 9D,

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

fh = ERFEIED & Other Faculty Requirements

TXALZFE Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i5#& Additional Information
BARHY H 722 8% An 2 5728 | [l (galapen@ees.hokudai.ac. )l EE A ILD Z &,

BRERFFBE O FANL, KIPBT @B ER B [ R T — AISEEE LTI EL RN,
Please contact Yamanaka (galapen@ees.hokudai.ac.jp) for specific dates and times.

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 LR R 523 1 [Field Work in Practical Science for Environment 1]

FEZEEA Subtitle

EE# R Instructor I EE#S [YAMANAKA Yasuhiro] R B HBR BR B B IF 52057

{BL4# B Other Instructors

P PTSRIKUSANO Takeshi](FLIE 226 K5 FE H Eha )

F HFEA Course Type

BREF AR B

BAEEE Year 2021 ErEZI&E-S Course Number 045033
HAR Semester 158 (F ¥ — | BGI¥ Number of Credits 1

L)
BEMEE Type of Class EH X ELENR Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

F2731)24 3—FK Numbering Code

ENV_ESD 5500

KS¥EI1—K 4 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

FERER R

BRTLR R BRETEE - FE K0

LRJILaA—F:LA)JL Level Code, Level

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

53 %3—F - & Middle Category Gode, Title | 5 fii{H - 528

IN3¥EO—K & Small Category Code, Title

EE0—K+E&E Language Code, Language

Type

P ERBIEZFE DRI E Availability of other 1A

faculties

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

F—")—F Key Words
F—L5E | TBL, 7BV x /b~ RV AN, {2H, PDCA A7)V, T 773 VT—vary, TLBrT—iay
Team—based learning, TBL, Project Management, Planing, PDCA cycle, facilitation, presentation

2% d B1Z Course Objectives
BRERSEHOREBE LGB, RERAZBEU T, P TIHRE TR0 AT L v AU N ERitd2

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

2 ¥ 5HE Course Schedule
AEFIL, KFpE MR R B T RERRER 2T — AR 358 ) L L Ch FEhis v,
EEPT S GEE EhEAT E EHIT, zoom HEEHWT, F—AIEBIZEM L, 77 VT —Talr - T aY e VM RUAVNER RS,

JBAER SO, 1 HIERK T2,

This lecture will be conduct with Field Work as team activities in Practical Science for Environment as Inter—Graduate School
With an invited lecturers, Mr. Takeshi Kusano, you will do team activities by zoom etc., and learn facilitation,
project management etc by TBL.

Classes.

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

EWEE (FE-ADFOARESE Homework
F— DEBEED S LT, WD LRI DI LR BB,

For TBL, you might make some research and work.

RIESEM D E#E L% Grading System
M DO EHR(G0%)CZEF(40%), LN —MLOWIZ LD FEE 9D,

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

=P ERBIE DG4 Other Faculty Requirements

T¥ AT} Textbooks

% 5T HE Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
EEHOREQ021 FEEIT 4 A 12 ENCH AL L A%AT,
BARH) H 728 2 R 2 5728 . EOHNIZ L H (galapen@ees.hokudai.ac. p) I ZIHAE & ELHZ &,

BRERFFEOFAIT, RKEFEIRRER B [RERER FTF — NGB I | LU TUIRIE LN L,
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.
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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 BB R 24523 11 [Field Work in Practical Science for Environment II]

SEZ|IEB Subtitle

FF#E Instructor if Hefs [YAMANAKA Yasuhiro] ORZ2B i ER Br BBl P 2265

{8442 B Other Instructors

L BFER Course Type RELE PR MR E

BASEEE Year 2021 K& &S Course Number 045034

EARS Semester 2574 B {7 Number of Credits 1

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

X 2FEl 25X Eligible Department/Class

F2431)2 %' 3—F Numbering Code ENV_ESD 5500

K¥E3—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development

BB BREEE P GREEE T H)

LARI)ILa—FK:LAR)L Level Code, Level 5 KEFP (&1 - FEMER) MR B RN EOR B) . KERE LB
ERlE

th 5343 —K -4 Middle Category Gode, Title 5 i - 1Y

IN3¥EO—K & Small Category Code, Title 0 2D FEHI72H D)

&EEO—F - §EE Language Code, Language 0 HAGETITORE

Type

P ERBIEZFE DRI E Availability of other 1A

faculties

18 R 1§ Other Information BRETAL PR B R B

F—")—F Key Words
F—L5E  TBL, 70Vl XU AN, A2H, PDCA YA F¥E 77V r—vay, LBy —ray
Team—based learning, TBL, Project Management, Planing, PDCA cycle, facilitation, presentation

2% d B1Z Course Objectives
BRESRAAIE O REE L@ L HEAEU T, A TR T MO AT L v AU a2

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

¥ 3% H4E Course Goals
B2 TR BB ARCBRBEHE OBV T, i x e R R T2

Obtaining various experiences in the field of environmental conservation and education

$2 %5 Course Schedule

AGEEIT. FAENTRMNCEF T RERBIZE DT DA UM 2 TR B R 2R EHE ([T 5L 0) a2 F i A2 21T
50

JBAER SR ORI, ILFITERE T D2,

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

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

ERHFE (PE-EE)FORBELSE Homework
F—LEREHD D LT, FAICHADT LT DI LR D DD,

For TBL, you might make some research and work.

RIESEM D E#E L% Grading System
M D EHR(G0%)CZEF(40%), LN —MLOWIZ LD FEE 9D,

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

fhFEREIE D E M Other Faculty Requirements

T¥ AT} Textbooks

E X5 EE#& Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{l5% Additional Information

BARR AR EZARZ D728 . £ ORI F1(galapen@ees.hokudai.ac. jp | E#AEZ D2 &,

In this year, it will be held only in Japanese. Please contact to Prof. Yamanaka (galapen@ees.hokudai.ac.jp), before you will
make your registration.
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F1 B4 Course Title EEBRBE R 24— y7° 1 [Internship in Practical Science for Environment 1]

FREEHE Subtitle

EFH A Instructor I HEs [YAMANAKA Yasuhiro] (K28R -ER B 55 RS20 7E65E)

{8442 B Other Instructors

L BFER Course Type RELE PR MR E

BASEEE Year 2021 K& &S Course Number 045035

EARS Semester 2574 B {7 Number of Credits 2

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

X 2FEl 25X Eligible Department/Class

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

K¥E3—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
BB BREEE P GREEE T H)

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

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

E580—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N S 58 (A AGE
Type AFHFE) B E T DR

P ERBIEZFE 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, collaboration 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

GEIR 1] $RERIA L — oy 13 8y A ~EMRE CRELET, BIEEZHLET L0, ZOR B 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 A H—r o7 N2BALLESHNRD, E7, B Oy BRREDRER AL 2 — vy T BT T2 58121,
ZTOOEDEZOFH 2B, &) DEERBRETR 2 AL 2 — o7 2B 2 B3RS,

[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)FEORALS E Homework

GRIR EBEZEDHICHIZ->T, ZL<OBMESLELT S,

G 2] A ORMIA & — vy T Lo TRV ET,

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

BAEEE 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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fh FERBIE D E M Other Faculty Requirements

T¥ AT} Textbooks

E X5 EE#& 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

EFH A Instructor I HEs [YAMANAKA Yasuhiro] (K28R -ER B 55 RS20 7E65E)

{8442 B Other Instructors

L BFER Course Type RELE PR MR E

BASEEE Year 2021 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

X 2FEl 25X Eligible Department/Class

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

K¥E3—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
BB BREEE P GREEE T H)

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

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

E580—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N S 58 (A AGE
Type AFHFE) B E T DR

P ERBIEZFE 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 practise, and obtain skill and mind for producing the projects.

$2 %5 Course Schedule

RN 1] BB A Z—0 oy B A~ PFEMBECEBLET, BEAHLT2601L. ZOR B OELHEICaF
JRLTTREVY,

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,

WE D A IRE O A EERBRIER AL Z =0y | OR 2B RS LR ET, PERE O AIL, EERRER
=y 7 LI EOFHABNI G ER0ET, Fio, O BRREDRERIAL Z— 2T BT 56100 . BERREE
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.

#mEE (FPE-EHE)EDANB LS E Homework

GEIR 1ERAHED DT> T, ZLORFMEZHLELT 5,

&I 218 BOEW A 2 —r vy ICh>TRAZVET,

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

BAEEE M D E#E LA % Grading System
FAEDPER LI A Z =22y T HOHEELGN) , IEENRIGONIZRT T DA 2 —r vy TS FE OB RESBIZLT,
95,
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Grading the report (50%) with supervising teacher and/or coordinator comments on your activities (50%) after internship.

fh = ERFEIED & Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{l5% Additional Information

[ER 1] BEREFORNC, 117 (galapen@ees.hokudai.ac. p) I H#AE T 228,

[ER 2] R 2 —r oI onCid, AZERITEIERW U TONDBRER FHLDOHAZ L AZBWTC, 325, 25
ITREHBITHEETHZE,

As for option 2, please contact with Prof. Yamanaka(galapen@ees.hokudai.ac.jp) through your supervisor.

ul
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F1 B4 Course Title BBl Fasazr—yaviE B dn[Advanced Course of International Science Communication
Methods]

5 &TERB Subtitle

EHIEHE Instructor W Fish [TOYODA Kazuhiro] (KB BRER 52 R AHFFE0E)

1B 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 T Year 2021 K& &S Course Number 045037

EARE Semester 271 B 78 Number of Credits 2

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

¥R 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 LA Level Code, Level 6 RFPe (& L - FEPIRL) AR E CRENBRNAEORH SR B)
th 5 #a—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

thEREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information REGAL PR AR B

F—")—F Key Words
BPIEEE, JEOUVERK, BB COMIIER K JEECTOHm
Scientific English, writing, presentation, discussion

2% d B1Z Course Objectives

EERREICR OIS ES EFREROAIa = — 2 a HIEOMEEFIAL, #EimL. L ET, LA —LOER, 7 LEBrT
—Yar, BFENMEOERMNERTT, FAIREOISES IR FEN T CEEN 2ala=r—var BRI ENTEE
9, 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.

FIE B 4E Course Goals

ERRAe R PR Caia = —ar T2 DA RAF VA G T2, BEimE e s v 7 —var%
1TV, BEEECRMERIZR RIS W TR TE DI,

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.

12 % 51E Course Schedule

LREE  2ECTOOEBRLRLE, BN RBICETL2EERRA MR OET, NV —T U~ TCEWT LB T —ray
BUWEL, /TR TT LB T — a2 70ET, BARAEREZEDE OaIa=r—a it BE 7N —7 COEEERLUT
fRftsnEd, (1772, 71x)

2. i A FTIT AT IgARa = —vard 15t 1 OFT Ay a Al 5 AR EE FOET, 2R
Wi (LML BIR AR A OET, IO AE —F L3NS ENLHEBOHVET, U IT7A, 775 —N)

3NE FRSL. RS, WHERHETe E OBV IE O ARG E T OE T, EERaL T Y O RIRES AR B
AT T2 ATy o ONE T, B EL T, a—APICEO LR =2 B LET, 4772 8H)

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

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

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

BIRTNTRRFEL IR T DL TOET, TAT 47 DEICBEL T, BRERFO H AR NFAITE FINCRER
DT AT IV PFEFETAT 4 7 BT DR 25T D2 b RSN E 28, WATIEHVEE 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.

AR D EEE LT % Grading System

SINRERE (50%)  WFEOHERRI F72 IXFH B O TR EE DL AR — e N—T"F 42T va (25%) . BHFMEICBE 357
LB T = al BN —T Ty AT a2 (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 EH Other Faculty Requirements

T¥ A ZFF Textbooks

E X5 & Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{l5% Additional Information
2 AR CTO R TE (EEHY: % B R AT TA J0EiEHY)
International Science Communication method === 4th period of Tuesday (D101) ====
Oct.05 No class (Due to another mandatory intensive class in English on the day)
Oct.12 Toyoda 1
Oct.19 Toyoda 2
Oct.26 Dr.Ram 1
Nov.2 Dr.Ram 2
Nov.9 Dr.Ram 3
Nov.16 Dr.Ram 4
(Nov.23 is a holiday)
Nov.30 Prof.Greve 1
Dec.7 Prof.Greve 2
Dec.14 Prof.Greve 3
Dec.21 Prof.Greve 4
Jan.4 Prof.Greve 5
Jan.11 Prof.Greve 6
Jan.18 Prof.Greve 7
Jan.25 Toyoda 3
Feb.1 Toyoda 4
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F1 B4 Course Title BRETHC 25 5)5% 2% 1 [Special lecture in Environmental Science Development 1]

SEZ|IEB Subtitle

EEHE Instructor W 55 [YAMAGATA Yoshiki] (BEFEFEFAARF)

$H:4% B Other Instructors

FIB#E5I Course Type RELE PR MR E

BASEEE Year 2021 K& &S Course Number 045038

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

K¥E3—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
BB BREEE P GREEE T H)

LARJ)ILa—K:LAR)JL Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH SR B)
15 #E0—F - £ Middle Category Code, Title 4 FrpliEe

ING¥A—K -2 Small Category Code, Title 1 N[ -ERET AT A

Si83—F 58 Language Code, Language 0 HAGETITORE

Type

P ERBIEZFE DRI E Availability of other 1A

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
WX HARDHZe LT EERICH RS THEEZMETHD, RIRETIT, KIEL TR ICET AR AR EFEED L LI,
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.

{2 % 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 L% 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%)

fhFEREIE D E M Other Faculty Requirements

TX A -#F & Textbooks

Fioe ATE7R IR Fphas /75 B SUFn - il e 38 - ARIE KPR S, 2009

Ffor I REZR G IR SR fhas 11725 F SUFN » h FH T35 - VR FLAEA - R 22 - kil R RS, 2010
Frioe AT R IR IR At 1L/ 75 B SO - R R - R B 2 - A E 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

{ig#& Additional Information
8/4(7K)~8/6(&NTA L TA L TORE T EL TS,
This lecture will be held online intensively on August 4 (Wed) through August 6 (Fri).

-63-




FLB 4 Course Title B i S5 1525 I [Special lecture in Environmental Science Development II]

FEZEEA Subtitle

EE# R Instructor B B2 [FUJI Masahiko] (R ZEF i ERER BE AL 2 BF5E07)

HLZE Other Instructors | 15 BT[SATO Atsuko](HV 74/ =T ML KF), I HFEIYAMASHITA Teppeil(A 7
KFAEWE R FER)

FBFEA Course Type RERFHEEMEE

BB Year 2021 EEIES Course Number 045039

EARS Semester 15214 B {7 Number of Credits 2

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

& EFF} VS5 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
EED) BRESRF P GREGE 750

LARJa—F:LARJL Level Code, Level 6 KFPE (& L - B A H CRENZRNAOR H MRS B)
th 4331 —K 4 Middle Category Code, Title 4 FepIEE R

7N $O—F -4 Small Category Code, Title 4 [EBRBR B4

Si83—F 58 Language Code, Language 1 BEFE TR

Type

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information REGAL PR AP 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 B4Z 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.

{22 51H Course Schedule

Ve 2H W (9/6(H), 9/70K) (Fro1 %)

L AU RIEEEIL O — AT a— VTN R

R BNERSBARIC T DT AU DE|

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 N

(LY 1A [ (9/80K) Cof ks (TE))

ODA &137212h 2

JICA LIEIBRBR T /)

SCHERNG L FEER

MOIA LT LEH | ORE

. FED

Atsuko Sato: Two—days Lecture (September 6 (Mon) and 7 (Tue); online)
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

Ol > W DN —

Teppei Yamashita: One—day Lecture (September 8 (Wed); on site (TBD)
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 (FE-EE)FORNBLSE Homework
PR IS T E EE PR LD,

Review is necessary after the lectures on each day.

RAEST D BEHELF % 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

TX A ZFF Textbooks
HER OB R A AL
Distributed at the lecture

E X5 & Reading List

SMAR—LR— Websites

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

{i5#& Additional Information
WREZEREATERD, EER ) — MBI AR T IGE I ERD D,

Students are expected to have the ability to read scholarly articles (handouts) and lecture notes in English.
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FLB 4 Course Title PR s Bl ZR M [Special lecture in Environmental Science Development I1I]
SEZ|IEB Subtitle

EE# R Instructor JEWE Fntt: [HIROSE Kazuyo] (— e RIVE N FH & AT 2B FH HEEREHS)

B 442 B Other Instructors | B M FI5L[TOYODA Kazuhiro] (M ERER B2 £} A FERE)

# HEA Course Type BRETR AR MF R

BASEAE T Year 2021 K& &S Course Number 045040

EAME Semester 1528 B 518 Number of Credits 2

B EREE Type of Class fiEs XHERE 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
5] RER b GREEFHER)

LARJa—F:L AL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th93¥H3—K - £ Middle Category Code, Title 4 BpiEERS

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

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

Type

thEEREIEZF DT E Availability of other 1 7Af

faculties

18 R 1§ Other Information BRETAL PR B R B

F—")—F Key Words

UE—hErv 7| GIS, GPS, MIBRZEMHI G . Broh i, EEAT R mE, QGIS

Remote sensing, Geographic Information System (GIS), Global Positioning System (GPS), Geospatial Information, Field survey,
Free satellite data, QGIS

23D BH4E Course Objectives

AR, VE— M v 7 HARRO BRI IR A7 4 (GIS) 1, B, BEBIOREE =2V 7 ED LD TIEHSNT
W5, REERITINETHEBEBRR CGIS 7 —F & ol B W IRE Zxt gl L, EFHEBEGR KO GIS 7 —Z&4—
T =2V 7 QGIS ZfEMAL T, R R B G IOV TEE T, Fio, Av—hT7 40 GPS Z WL E G #
DHEFFRETAFZE ATV BHE OWFIEZTE 35720 ORI ITIED F.5,

Recently remote sensing technique and GIS have been used in various fields such as forestry, agriculture and environmental
monitoring. This class focuses on primary users who have never utilized satellite and GIS data. Different free satellite images
and GIS data with open source software “QGIS” will be used for understanding fundamental satellite analysis. A participant can
also learn about practical geospatial data utilization with GPS positioning technique on cellphone or GPS devices through the
field survey.

FI:Z B4E Course Goals

ARG 2 BBRIVE—Ner 7 HJHiff, GIS KO —7 Y —AY 7k QGIS OREAEE25, 3 B BICIFA~— 7400
GPS &IE AL BPAL B AAT N FAERHD FEER A7 - Z2 G MO BN T 27 5, ok B IZIZSINE OB RO 5
7ed) | AGER CTEGLIEIRICRE T 23 KA ARNIZAT,

In the first and second days, we will learn about the basics of remote sensing, GIS and free software utilization. The field
survey will be conducted on the third day to learn about practical geospatial data utilization with GPS. In the final day,
participants will make a presentation to present their achievement and understandings through this class.

{2 % 5HE Course Schedule

VE—hEr VT EN GIS KO EEB O EICEAL TTE L TBLIEREELW (BIXIEA L Z —F N AR T
JEBUC), Fo BETIHLU T O AN ORERZEBBEZZ D a—R 5720 FHIIC Sign Up ZE FEHTHLZE, b
MR GIS Y7 R QGIS”DF T a— RSB,

1) USGS/Earth Explorer (https://earthexplorer.usgs.gov/)

2) Google Earth Engine (https://earthengine.google.com/)

3) QGIS (https://qgis.org/en/site/forusers/download.html) Long term release repository (most stable):

EFEEE (FE-EE)FEORALS E Homework

VE—hMer v ZHEIFR GIS KO EBGOFEEREICEHL TP E L TEBLIEREELW (BlIZIFA 2 =Ry N AR T
IEBUTC), Fio, HETIIU T OV A MO EEREEGE XD 1— N3 5720 FHRIZ Sign Up ZFEHTHLZE, SHIC
A GIS Y 7R QGIS” DX 7 m— R LB,

Learning about the basics of remote sensing, GIS and satellite data through internet or guidebooks would be recommended.
Since we will download free satellite images from following sites and use the free application “QGIS” in the class, completion of
registration and installation of QGIS are required.

RAEST D BEHELF % Grading System
FRARRM O FHEL 15 IREA~DOSINEELE (50%) . FIKFE (50%) . AEZ TOFE BEFTMLUET,

Participation attitude for the class (50%), Final presentation (50%), Evaluate the amount of learning acquired in this lecture.

fhFEREIE D E M Other Faculty Requirements

THX A -#F & Textbooks
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%52 BE Reading List

SBA—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{l5% Additional Information
HERLANDFI A TE L33 %2 Ffi5 4528 (Windows OS 24T ,
BE:6/14 (H) % -6/17 (OK) FiE
B IMTRDOENIRN,
B AR DT DFEISAREL T 6000 FIREEEZBUNLET,
GPS DB BHERES DM, RFET GPS 1IHATHTIE,
Participants are supposed to bring Wi—Fi—enable laptop (Windows OS is recommended)
Expected dates: June 14 afternoon -June 17, 2021
Almost full participation is required.
To collect about 6,000 yen for the field survey with a chartered bus.
Although GPS is shared among the participants, preparing its GPS should be recommended.
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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 L — Z%Ah [Nate Renner]

H LS Other Instructors

# H#EA Course Type BRETF AR MF R

BASEAE T Year 2021 K& &S Course Number 045041

EAME Semester 1528 B 518 Number of Credits 2

B EMRE Type of Class fits X E R Year of Eligible Student 1~2

¥R 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)

LRJILaA—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 EREISEE 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% d 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 1% 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.

{2 % 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

#FrE (FE-ETEFEDRHNAEESE 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.

RAEEE M D E#E LA % Grading System

Grades will be based on participation (30%) and writing assignments (70%).

fhFEREIE D E M Other Faculty Requirements

T¥ AT} 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 DR—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.

-69-




-70-



h Bk B 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 L2 E Other Instructors | FIXEHE[All Staffs of the Division (K FPeEr LR FPt)

# HEA Course Type BRETR AR MF R

BASEEE Year 2021 K& &S Course Number 055003
EAME Semester ‘%ﬂi B 518 Number of Credits 4

B EREE Type of Class ¥ SLRTE) | REBRER 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

K¥E3—K 4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
EED) BREERL AR (HIER BB 2RI

LARJa—F: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

fFEEBEEFDTE 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 B4Z 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-EHE)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 L% 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¥ A ZFF Textbooks

%52 BE Reading List

SMAR—LR— Websites

AEZE DR—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 5 52 11 [Research in Earth System Science II (for Doctoral Dissertation)]
SEZ|IEB Subtitle

FF# 8 Instructor B [Chief of the Division] CRFBEERFE R FFT)

1B Y28 Other Instructors | FIXEHE[All Staffs of the Division (K FPeEr LR FPt)

# HEA Course Type BRETR AR MF R

BASEEE Year 2021 K& &S Course Number 055004
EAME Semester HF B 518 Number of Credits 8

B EREE Type of Class ¥ SLRTE) | REBRER 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

K¥E3—K 4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
EED) BREERL Rt (HERRE AL 7 )

LARJa—F:L AL Level Code, Level 7R () FMEH (MBS R 2 S T)

th 43431 —K 4 Middle Category Code, Title 8 Hrhl e

IN3¥Ea—K -4 Small Category Code, Title 0 HuEREERL RIS

B 550—K§ 5 Language Code, Language 2 BARFEKR PFEFZEONRAV TINAZIE, Tl AR ERIHEH S7E (AARGE
Type NIIIGEE) B E T HIRE

fFEEBEEFDTE 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

{2 % 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 (FE-EE)FORNBLSE Homework
HHRIC, % BOMIET —~< 2B oA, BFE, BREBIRD.

Presentation and discussion about individual issue on doctoral dissertation

BAEEE M D E#E LA % Grading System
WFFEDIBREBVFA T, BFFE3EE, RSN e E DA ISR 35,

Doctoral thesis, publications, presentation

fh = 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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F1EH 4 Course Title HhERFE AL 235 S5 1 [Seminar in Earth System Science 1 ]

FREEHE Subtitle

E|EHE Instructor B4 £ [Chief of the Division] (OKZFBeB Rl F255¢)

B L2 E Other Instructors | FIXEHE[All Staffs of the Division (K FPeEr B R FP8)

F BFER Course Type BRELE PR PR

BASEAE T Year 2021 K& &S Course Number 045042

EARE Semester EF B 78 Number of Credits 4

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

¥R EF} 25X Eligible Department/Class HhER & B} F B

F2731)24 3—FK Numbering Code ENV_ESS 6612

KS¥EI1—K 4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

5] BREE AL SABE (M ER B Rl 22 R

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 - BEPIRE) B AL E CRRZNAFOR B | FeiEEFRB)
th93¥E0—K -4 Middle Category Code, Title 6 WFFCiEE

IN3¥Ea—K -4 Small Category Code, Title 1 HERFE L 5m S

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

=P EREISEE DRI E Availability of other NG

faculties

18 R 1§ Other Information HERIE R R R B [2ERE ]

F—J—F Key Words
B OBRIERR L, 21T —
Recent papers, seminar

23D BH4E Course Objectives
HERFE RS2 B 3B [E NS OB O eI fidi, BfET 5. I5IZ, B OO O L% B OO IR/ 8%
FEL, Sima B CHREIED D.

Understanding recent progress in science related to master’s thesis

¥ 3% H4E Course Goals
F OAFFEEN ) O FRAiFE

Understanding recent progress in science related to master’s thesis

E#E’r@ Course Schedule
BB, bLIIFNLVL/NER T NV—TOHBICE > TEMEINDIEI T —IZBMNL, EORELE, SIS
7JI] ifﬁ DUREETD. EE TETa AT LI E D,

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

#FrE (FE-ETEFEDRHNAEESE Homework
FREUENFOT-DIZ B AN SRR R E 2K H B I,

Read reference papers.

BAEEE M D E#E LA % Grading System
K a— AT LIZED DN I T —EA~DS N BRI EE > TEHM 5.

Participation and oral presentation

fh = ERFEIED & Other Faculty Requirements

TXAREFE Textbooks

E X5 EE#& Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
WA EE OIS — 2O Y BN hEsZE. bLFa—ATAZ 2G2S RO L.

Details of the seminar in each course are available from a staff in charge. Aldo refer to information given in a course guidance.
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FLE 4 Course Title

HERFE B 2455 ZE 1 [Research in Earth System Science I (for Master’s Thesis)]

FEZEEA 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 2021 K& &S Course Number 045043
EAME Semester HF B 518 Number of Credits 8

B EREE Type of Class ¥ SLRTE) | REBRER Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

HOERE PR

F2731)24 3—FK Numbering Code

ENV_ESS 6622

K¥E3—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 43431 —K 4 Middle Category Code, Title 6 WFFCiEE

IN3¥Ea—K -4 Small Category Code, Title 2 HHERFE R} FRERINFSE

B 550—K§ 5 Language Code, Language 2 BARFEKR PFEFZEONRAV TINAZIE, Tl AR ERIHEH S7E (AARGE
Type AFIEE) B E T HIRE

=P EREISE 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.

{2 % 5HE Course Schedule
FREHBOEEDOTIZ, & HOWET — I T o058 L2 2725,
To study master’s thesis under a supervisor.

EEFE (PE-EE)EDANELSE Homework
BEHE, a— AT LIRSS,
Prepare own data—set according to own research theme.

RAEST D BEHE L% Grading System
Ba—AZ L, BRSO N D EER R IZH E DWW TR T5.

master’s thesis and presentation

fhFEREIE D EH Other Faculty Requirements

T3 A -#F & Textbooks

%52 BE Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title BRI ER [ Fundamental Course in Paleoenvironmental Science]

FEZEEA Subtitle

E|EZE Instructor A IEff [YAMAMOTO Masanobu] CORF:Be i ER B 55 RL AR 22 05%)

$H L% B Other Instructors | B SZ[SEKI Osamu] (EIRFFEHFZERT), ABF ZARINO Tomohisa] (HMIERER BRI EHFFERD),
B3 B AIMATOBA Sumito] (IR -BRAR—Y7), AUEFE FHAEIZUKA Yoshinoril (KR F 2

TRSEET)
FIBFER Course Type BRI R R B
BASEAE R Year 2021 K& &S Course Number 045044
EARE Semester 15 (F ¥ — | BAIE Number of Credits 2
L)
B EREE Type of Class it X E R Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class
F2731)>4 3—FK Numbering Code ENV_ESS 5100
K52 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
5] BREE AL SABE (HIER PRI Rl 22 R )
LRI a—F:LARJL Level Code, Level 5 KFRE (& 1 - BEPTER) AL B GEREZRNAE O B) | KFpiItiEez
EL L
th 43431 —K 4 Middle Category Code, Title 1 FLAEaR
IN3¥Ea—K -4 Small Category Code, Title 0 ZOMh (R Er7etm)
B 550—K§ 5 Language Code, Language 0 HAGECTITORE
Type
=P EREISE DRI E Availability of other 1]
faculties
## R E 18 Other Information HUEKPE R 7 R OB R

F—"J—F Key Words
WEREE, WA, e, HERIENE{  Paleoenvironment, Paleoclimatology, Paleoceanography, Global warming

2% d B4Z Course Objectives

HERERBE DOREE T T 552 T, BUEOHERRBEO KRNI b %, BEORELEOBANGIFE T I ENETETHD. Al
FTIE, HIERERBEMI A HED 29 X COREMPMFRLL TR D, HERIRICE T 2k RN LA MR35,
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.

¥l 1% H4Z Course Goals

WERESOHE, B277, i EAL OB, BAEOBREEORRVNLS, fF4e T HI~OTE 2 EE T 5.

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

{2 % 5HE Course Schedule

RS I REFE ORI (1LAS) Outline of plaeoclimate science

FiEwm (UAR) [W&ET —h47, Taxy, KEV AT A, 74—K/37] Methodology

RS OGS E) s (UAS) [20 BdiEZ({L] Climate changes in historical times - forcing

JESFEFROKEEE) J0Z (UA) [REZELOHFE~DA 2 737K] Climate changes in historical times - response

TAARAT DO B A7V () [T AR T ORI EREIOE S, KIROHELL TOKFENMAL, DO $A27/LDF ] Ice
core and DO cycles

RENFEA AL RFY A7V (BRF) (RED R AED), =70/ VES), TOKmEZED)., KWRDKHIKIRZZ O AN =
A .A] Ice core, greenhouse gas and carbon cycles

THER7—VER) HE % (ONE) L KEPEO LSS, SST 7ars, w2V kWA, bipolar seesaw] Millennial-scale
variability

HEED K (B RN « k3 (R I A B (NEF) URBAHE 0O 4 78 - Y658 - IR FBFEFE RINL A7 123 Isotopes and Earth’s
carbon and water balances

IFvaby F YA VEKIREES) (NE) (08 EH, AR N7, Imbrie HiOKKEET /L L LRO4 A3 YE il #]
Milankovitch cycle

T Aty F P ANV EMOEEREEE T EORELR (NEF) [T AR T7 RV AfRdk EDONARB MR, MEKAELKIR &, SMFICL D
B2 R 005% 77] Glacial-interglacial cycles and sea level change

oK O HF (BF) [ 7 ae o b 7= LGM O BEIRAE] Worlds of the last glacial

HIER S 28 CORAEZEAL (B8) [T 7 b= 7 A r— V5528 8] Secular changes in Earth’s climate

RIEET NV EHRBE 2 — 3 (B) [LGM, Mid-Holocene, LIG, Mid-Pliocene, €7 /L + 7 —# lbig& & e, €D PMIP
Hy7248 53] Climate model and paleoclimatic reconstruction

ETV T HBLTAIBEORBEEB A =X A (B) [ UL K EEEZBIZEY] Mechanisms of past climate changes
examined by paleoclimate modeling

SAED RSP () [IPCC, & fEFD %] Projection of climate
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EFEEE (FEF-EB)FDORALS E Homework
T EE B IR

One hour for preparation and brushup

RAEST D BEHE L% Grading System
INTAR(40%) , HEHREEE (30%) , LAR—F (30%) &b ST H & B FH
Evaluation will be done based on small tests (40%), behavior (30%) and report (30%).

fhFEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

HAEEERE Reading List

Fx VT T N— S RKITNEE A EE, 2008

Earth’s Climate Past and Future,”Ruddiman: W.H.Freeman and Company, 2000
NIFLEMBED 107 ) NB Gl kit 7 v — 3y 7 A, 2017

SBA—LAR— Websites

AEZE D7R—LR— Websites of Laboratory

{i5#% Additional Information
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FLE 4 Course Title

HER T K FJE i iR Fundamental Course in Cold Region Sciences]

FEZEEA Subtitle

E{E# 8 Instructor

52 71 IWATANABE Tsutomu] (EIRENHFRFSERAT)

{BL4# 8 Other Instructors

Tl ZISHIMOYAMA Kou](EIRAHERFFERT), BM JBEIS[TOYOTA Takenobu] (KA}
WFFERT), =3 S RIMITSUDERA Fumio] ({KiEHF - BiAE—Y7), 1L {HE[SUGIYAMA Shin](fE
IRRMERFZERT), e ZEATISHIRAIWA Takayukil({EIEAF- BRAx—Y7), #1855 7B AIMATOBA
Sumito]({IRHF - BRAH—Y7), GREVE RALF GUNTHERI[GREVE, Ralfl({Kig&F 22HF7E

N, k1% HEIZUKA Yoshinoril {EIRBHFHFILHT),

B BUgE[SONE Toshio] (IR A} HF

JE ), A I SF [SHIKAWA  Mamorul( H1 BR B8 Bi # “% #F %€ 2 ), PODOLSKIY
EVGENY[PODOLSKIY EVGENY]

# HFEA Course Type BRETR AR MF R

BB E Year 2021 ErfE1E|ES Course Number 045045

MR Semester 158 (F ¥ — | BGI¥ Number of Credits 2
L)

BREMEE Type of Class 2% IR Year of Eligble Student 1~2

¥R EF} 25X Eligible Department/Class

273124 3—FK Numbering Code

ENV_ESS 5102

KS¥E1—K 8 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

e

BREEA A (i ERE B2 550

LARJI)ILa—FK L AR)L Level Code, Level

5 REEFE (&1 S SRR A (A2 AEOR B) | REFEBEHER
F#FH

th 43 $83—K -4 Middle Category Code, Title 1 Eifim

IN}EI—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 ERBIEZFE 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

L TARST R

- 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

#FrE (FE-ETEFEDRHNAEESE 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

BAEEE 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 FERBIE D E M Other Faculty Requirements

T¥ AT} Textbooks
S B 95, Text books and references will be announced in the class.

%52 BE Reading List

SMAR—LAR— Websiteshttp://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

{i5#% Additional Information
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FLB 4 Course Title RGeS et im[ Fundamental Course in Atmosphere-Ocean Physics]
REEHE Subtitle (P AFERR)
EE# B Instructor B IER [FUJIWARA Masatomo] CKSEBE IERBR 55 AL 241 7ER5%)
LB Other Instructors | K& B —EF[OSHIMA Keiichiro (&G ZAFZEHT)
L BHFER Course Type EREAFHEREME A
BB Year 2021 K EIBIES Course Number 045046
EARS Semester 15 H) (F % — | BBGI¥ Number of Credits 2
L)
B EMRE Type of Class % IR Year of Eligible Student 1~2
¥R 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 )
LARI)ILa—FK:LAR)L Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERIZ2NEOR B) . KRB ILHF
ElE
540 —F £ Middle Category Code, Title 1 B
IN3¥EO—K & Small Category Code, Title 0 Z D FEHI72H D)
EE880—K-EEE Language Code, Language 0 HAZETITHPRE
Type
=P EREISEE DRI E Availability of other 1]
faculties
18 R E 1§ Other Information HiER B R 7 R B s R B

F—")—F Key Words

KRBT, WHET, RRKRIESR, MR, IR ERE, B s, E |, REERE, Kab?, 7YV HE, [E
&), HERIRDE L,

BOEARER, JRRKIEER, N7y VIR, VBRI, MEEIREE, WY

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

2% d 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. [ABIG ]

3. ]G HA 1

4. KRR g - KRR b

5. fEKRRELSY VE

6. KL |

7. KAEAE) 1 QRE(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. WA EH5 - WEE S 32l —a015
6. W IRE-Z DM

7. TARNAEE

(Atmosphere part)

1. Climate of the Earth

2. Meteorological Phenomena [
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 DN

#FrE (FE-ETEFEDRHNAEESE 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.

RAEEE 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

E X5 EE#& Reading List

SBA—LAR— Websites
http://wwwoa.ees.hokudai.ac.jp/

AE=E DR—LR— Websites of Laboratory
http://wwwoa.ees.hokudai.ac.jp/

{l5% Additional Information

JRANEL T, KEMmITAKRE GERFHE ) MR A i (REHY) T, By FTHALER D, REMIRFER 5 S B 550 0y
ZRI &I 2 FEFTERLTHELN,

Atmosphere part is given on Wednesday by Dr. Fujiwara, and ocean part is given on Monday by Dr. Ohshima. Both parts
must be taken for getting the credit. The atmospheric part and the ocean part can be taken separately in 2 years (i.e., one for
one year, and the other for the next year).
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F1 B4 Course Title REIFEY B It 3G Fundamental Course in Atmosphere—Ocean Physics]
REEHE Subtitle (FEFERR)
EAE%E Instructor AKH FoK MIZUTA Genta] (KB HIBRER SERL 2050 5%)
LA Other Instructors | 27k 7 [YASUNARI Teppei]
# HFEA Course Type BREER AR MF
BB Year 2021 K EIBIES Course Number 045047
EARS Semester 15 H) (F % — | BBGI¥ Number of Credits 2
L)
B EMRE Type of Class % IR Year of Eligible Student 1~2
¥R 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 )
LARI)ILa—K:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERIZ2NEOR B) . KRB ILHF
ElE
540 —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 1§ 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

{2 % 5HE 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 O &~ W DN~

(Ocean part)

1. The Physical Setting of the Ocean
2. Physical Properties of Seawater

3. Observed Mean State of the Ocean
4. Fundamentals of Ocean Dynamics
5. Wind—driven Circulation

6. Thermohaline Circulation

7. Ocean’s Role in Climate

#HFE (FE-EE)FORNBLSE Homework

Review handouts at the lecture or materials on the web site.

RAEST D BEHELF % Grading System

The evaluation is based on the reports and presentations for both atmosphere and ocean parts.

fh = ERFEIED & Other Faculty Requirements

TXALZFE Textbooks

&S EME 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
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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

SBAR—LAR— Websites
http://wwwoa.ees.hokudai.ac.jp/

B D HR—LR— Websites of Laboratory
https://researchmap.jp/read0142905/?lang=english

http://wwwoa.ees.hokudai.ac.jp/info/personal/mizuta/

{i5#% Additional Information
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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

$K KR [SUZUKI Koji] (RFBEHIERER BERL#HFFERT)

$B 4% B Other Instructors
B IET)

Bl REKAMEYAMA Sohikol(MiERERSE R FAHFZERE), Bk M =[MIYAZAKI Yuzo](KiE

FLEBFERI Course Type

BRI PR R FTA H

BAEEE Year 2021 ErEZI&E-S Course Number 045048
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 43431 —K 4 Middle Category Code, Title 1 FEAsaR

IN3¥Ea—K -4 Small Category Code, Title 0 ZOMh &7t m)

B 550—K§ 5 Language Code, Language 0 HAGECTITORE

Type

=P EREISEE 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 ¥ 5HE 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) MFED IR A THER 1l

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 — MBS BT D s IE BR 11

0
1
2
3
4
5

HEDHRE

KRR 5y DHIERAL O B & R

J:D Lua@uﬁﬁa@ IIE%: iﬁ%ﬁﬂéi}%/\ﬁ‘&)éo

(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 11
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(9) Ocean nitrogen cycle

(10) Ocean phosphorus cycle

(11) Terrestrial geochemistry and its influence on marine environment
(12) Material interaction between the ocean and atmosphere

(13) Gas exchange between the ocean and atmosphere

(14) Ocean—atmosphere sulfur cycle |

(15) Ocean—atmosphere sulfur cycle I

The sequence of lectures above may change.

#HFE (FE-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 L% 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 EH Other Faculty Requirements

TX A EF i Textbooks

HERBREEAL 2 APT  ETHLJ. BE. 7o RV a—24th: SLEEHAR, 2012
KREALFEAM,D. J. VA7 WERFEHAR, 2002

HELEMERAL 2/ T AR R i k4, 2014

%52 BE Reading List

SBA—LAR— Websites

AE=E DR—LR— Websites of Laboratory
https://pablos.ees.hokudai.ac.jp/bgc/index.html

{i§% Additional Information
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F H4A Course Title & E SRRl Advanced Course in Paleoclimatology]
SEZ|IEB Subtitle
EEHE Instructor IUA IEf#H [YAMAMOTO Masanobu] K¢ HERBR 555 L 20F 72 %)
B4 8 Other Instructors | B 52[SEKI Osamu] EIRAFAAFZEAT), A#F ZANIRINO Tomohisa] (M ERERFEF} AT ZERE)
L BHFER Course Type ERERFHEREME A
BASEEE Year 2021 K& &S Course Number 045049
EARE Semester 2% W (B & — | BAfI# Number of Credits 2
A)
B EMRE Type of Class % FERER Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class
F2731)24 3—FK Numbering Code ENV_ESS 6301
K4 $EI—F £ 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.

{2 % 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 L% 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 = ERFEIED & Other Faculty Requirements

T¥ A ZFF Textbooks

&S EME Reading List
Earth’s Climate Past and Future,”Ruddiman: W.H.Freeman and Company, 2000

SWAR—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 Sk [SUZUKI Koji] CRZEBE HERBRBE AL 2 508%)

B LB Other Instructors | AL F2E[KAMEYAMA Sohiko](HIERER Be Rt 20F7ERD), BN i —[MIYAZAKI Yuzol(fKiR
BHFERFSEET)

FBFEA Course Type BEAEEE A E

BB Year 2021 K EIBIES Course Number 045050

EARS Semester 2% 1 (k% — | BALL$I Number of Credits 2
L)

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

¥R 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 43431 —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 1§ 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 B4Z 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.

$ZZEEHE 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-EHE)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 L% Grading System
KB O/ R — M I TRl 5,

Grades are going to be estimated with mini reports after each lecture.

fh FEREIE D EH Other Faculty Requirements

T¥ AT} 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

% 5T HE Reading List

S BAR—LR—T Websites
http://www.jma.go.jp/jma/menu/bunyaearth.html

B D HR—LR— Websites of Laboratory
https://pablos.ees.hokudai.ac.jp/bgc/index.html

{i§% Additional Information
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FLB 4 Course Title JbMiE s Introduction to Circumpolar North]

FEZEEA Subtitle

E{E# A Instructor YENT BE [FUKAMACHI Yasushi] Atk se£ % —)

HLH B Other Instructors | K & & = [OTSUKA Natsuhiko], X P& & -+ 3¢ [OHNISHI Fujio], PODOLSKIY
EVGENY[PODOLSKIY EVGENY], SAUNAVAARA JUHA MIKAEL[Juha SAUNAVAARAJ,
GARCIA MOLINOS JORGE[GARCIA MOLINOS JORGE], (i A IE fii [YAMAMOTO
Masanobu ] (IERERBE AL 2 2E02), £3)11 SFISHIKAWA Mamoru] (HIERBRSE R 2AF5E07), =
4 WEF[MITANI Yokol(Z 4 — /R #—), 42 ¥ EIYASUNARI Teppei]

FIBE5I Course Type i A=
BB Year 2021 K EIBIES Course Number 045051
EARS Semester 271 (k% — | BALL$I Number of Credits 2
A)
B EMRE Type of Class % IR Year of Eligible Student 1~2
¥R EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_ESS 6311
K52 —K -2 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
BREERRS BREERL FPE (M ER S L B
LR a—F:LARJL Level Code, Level 6 KFEE (& 1 - M) FFEH RN AEOR B FEfERB)
th 5#a—F -4 Middle Category Code, Title 3 Krim
IN3¥EO—K & Small Category Code, Title 1 KU F - BR BT
BE83—F-8#8 Language Code, Language | TEETITHRE
Type
P ERBIEZFE DRI E Availability of other 1A
faculties
## R E 18 Other Information HERE RSB BHEEL B AP B 2 P

F—")—F Key Words

bRl HIEKER SR | IRIRAL, RARZEB), REMELR., KGR, ARNEE), ACABR L. AbMRIgHE . EFRBOG. FrferobHss
Arctic, Global environment, Global warming, Climate change, Ecosystems, Human activity, Permafrost, Northern Sea Route,
Global politics, Sustainable development

23D BH4E Course Objectives
AL OB Az DNV T, BARFRBI A LSRR O IR DT 5

To learn a concept of the Arctic by the basic lectures from natural and social sciences.

FIE B 4E Course Goals

AR D W ERA - A TR DLE T R BRAE 5

Ak, HER P REERCBUE Y AT L EET 5

KA, FRFTES), BUR7RE DOREE 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 Circumpolar North such as climate change, economic activities, stewardship, self-
determination and globalization

$ZZEEHE Course Schedule

1 Introduction/Vegetation and Carbon sequestration of terrestrial ecosystems
2 Permafrost

3 Paleoclimatology

4 Wild fire and air pollution

5 Ocean Ecosystem

6 Physical Oceanography and Sea Ice

7 Economic activities in the Arctic

8 International relations in the Arctic: zone of peace faces geopolitical shift
9 Northern Sea Route

10 Contemporary and future changes in Arctic biodiversity

11 Population of the Arctic and culture of Indigenous people

12 Sustainable development of Arctic population

13 Climate change and Future risks for environments

#FrE (FE-ETEFEDRHNAEESE Homework
SCHkZE A, LA — ROFE M ZELTD

Reading literature and reports will be due.

BAEEE M D E#E LA % Grading System
HBEA~DBIMBLOL R =M EVRAHNHIET5

Short reports will be due. Grading will be made based on those reports and attendance to the lectures.
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fh FERBIE D E M Other Faculty Requirements

T¥ AT} Textbooks

E X5 EE#& Reading List

SMAR—LR— Websites

AEZE D7R—LR— Websites of Laboratory

{i§#& Additional Information
B A & A2

Handout will be used.

KEFPe @i R B Meisiditsm | L RN A Th b,

BRIt P AR BB FE R MR B CIRIE T,

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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F H4A Course Title R AEE B SRR Advanced course in Paleoclimatology]

EE=TEH Subtitle AW ERA Y S0 M B[ Advanced Course in Analytical Biogeochemistry]
HEZE Instructor 714 3% [CHIKARAISHI Yoshito] (KIEEHAHFZERT)

HLE B Other Instructors | T— A Z 5 £ B[All Staffs of the Course]( K FBEERIFE R F55¢)
FBFER Course Type RERFHEEMEE

BB Year 2021 EEIES Course Number 045052

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_ESS 6310

K¥E3—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 Kbt (& 1 - BEPER) BEMELE BB ANROR A | HEiEER B)
4343 —F £ Middle Category Code, Title 3 Fidm

7N $O—F -4 Small Category Code, Title I KRR LY - BRI E Y

Si83—F 58 Language Code, Language 0 HAGETITORZE

Type

=P EREISE 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

3% d B1Z Course Objectives

¥ 3% H4E Course Goals

$ZZEEHE Course Schedule
SRS IEBAGRLARD
This lecture will not be opened in 2021.

#FrE (FE-ETEFEDRHNAEESE Homework

RAEST D BEHE L% Grading System

fh S ERFEIED & Other Faculty Requirements

T¥ AT} Textbooks

% 5T HE Reading List

SBAR—LR— Websites

AE=E DR—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title KA FH iR Advanced Course in Atmospheric Chemistry]

& EREH Subtitle BT A ER (L SRR Advanced Course in Recent Biogeochemistry]
EE% B Instructor 1l 722 [KAMEYAMA Sohiko] (K Z2FE HiERER S AL A 22k
HLE S Other Instructors

# HEA Course Type BRETR AR MF R

BASEAE T Year 2021 K& &S Course Number 045053
EAME Semester 271 B 518 Number of Credits 2

B EREE Type of Class fiEs XHERE 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] BREE AL SABE (HIER B Rl 22 7))

LARJa—F:L AL Level Code, Level 6 K7t (&L« IR FME E CRIRNZNAROR B | AFsEiEER H)
th 4383 —K -4 Middle Category Code, Title 3 Frim

IN3¥EO—K & Small Category Code, Title 1 KA F - BR BT

BE83—F-8#8 Language Code, Language 0 AARGETITHRE

Type

thEEREIEZF 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

23D BH4E Course Objectives

¥ 3% H4E Course Goals

B % 5HE Course Schedule
T3 R IR LR,
This lecture will not be conducted in FY 2021.

#HFE (FE-EE)FORNBLSE Homework

BAEEE M D E#E LA % Grading System

fh = ERFEIED & Other Faculty Requirements

T¥ AT} Textbooks

% 5T HE Reading List

SBAR—LR— Websites

AE=E DR—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title (b S [ Advanced Course in Chemical Oceanography]

& EREH Subtitle (CEEUFEE SR 3%  Advanced Course in Chemical Oceanography

EEHA Instructor Pl (NISHIOKA Jun] (EIEFSABFFERTRT B ERA A — 2B JE 2o 2 —)

LA Other Instructors | J£37) E[WATANABE Yutaka](MiBRER B2 R 20F2ERT), 1T FEEIYAMASHITA Youheil(H
KRR A SERE)

FIBFER Course Type RELE PR MR E

BASEEE Year 2021 K& &S Course Number 045054

EARE Semester 158 (F ¥ — | BAIE Number of Credits 2
L)

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

& EFF} VS5 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 KEERBE (&1 - BEPRE) B AL E CRRZNAFOR B | FeiEEFRB)

434 —F £ Middle Category Code, Title 3 Fidm

IN}ETI—F -4 Small Category Code, Title 1 KR L BRI A B

BE83—F-8#8 Language Code, Language 0 AARGETITHORE

Type

=P EREISEE DRI E Availability of other 1]

faculties

18 R E 1§ 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

{2 % 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 (FE-EE)FORNBLSE Homework
WHEZ DRI TOFAICHL R TELNEET D,

The contents is understandable to student who studies oceanography for the first time.

RAEST D BEHELF % Grading System

FARRPATL, PUBRAER, LR — A, R RR %, 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

§R 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

SWAR—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]
SEZERAR Subtitle Advanced Course in Ocean Biogeochemistry
HEZE Instructor Pl (NISHIOKA Jun] (EIEFSABFFERTRT B ERA A — 2B JE 2o 2 —)
LA Other Instructors | J£37) E[WATANABE Yutaka](MiBRER B2 R 20F2ERT), 1T FEEIYAMASHITA Youheil(H
KRR A SERE)
L BHFER Course Type RELE PR MR E
BASEAE T Year 2021 K& &S Course Number 045055
EARE Semester 2% W (B & — | BAfI#I Number of Credits 2
L)
B EREE 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)
434 —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 E 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 B4Z 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.

$ZZEEHE 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

#FrE (FE-ETEFEDRHNAEESE Homework

The contents is understandable to student who studies oceanography for the first time.

AR D 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 EH Other Faculty Requirements

T¥ AT} 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 DR—LR— Websites of Laboratory

{i§% Additional Information
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F1B 4 Course Title A RE R BB Rl 4R Advanced Course in Ecosystems and Environments]
SEZ|IEB Subtitle
EEHE Instructor 714 3 N\ [CHIKARAISHI Yoshito] (SRR FEHFZEHT)
$H&Z B Other Instructors | ¥R 1 T[TAKIZAWA Yuko J(KIEFF =AM FLHT)
L BHFER Course Type ERERFHEREME A
BASEEE Year 2021 K& &S Course Number 045056
EARE Semester 2% W (B & — | BAfI# Number of Credits 2
A)
B EMRE Type of Class % FERER Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class
F2731)24 3—FK Numbering Code ENV_ESS 6311
K4 $EI—F £ 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)
47—+ %& Middle Category Code, Title 3 s
N3 ¥I—F -2 Small Category Code, Title 1 RS BRET A TE
Si83—F 58 Language Code, Language 1 BEFE TR
Type
=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
Ecosystem, environments, photosynthesis, food webs, stable isotope, organic matter, biogeochemical cycle

2% d B4Z 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.

$ZZEEHE 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 (FE-EE)FORNBLSE Homework

Homework, reports, etc.

RAEST D BEHELF % Grading System

Homework with handout, and short reports in every lecture

fh = ERFEIED & Other Faculty Requirements

TXAREFE Textbooks

E X5 EE#& Reading List

SWAR—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]
SEZ|IEB Subtitle
EEHE Instructor 714 3 N\ [CHIKARAISHI Yoshito] (SRR FEHFZEHT)
$H&Z B Other Instructors | ¥R 1 T[TAKIZAWA Yuko J(KIEFF =AM FLHT)
# HEA Course Type BRETR AR MF R
BASEAE T Year 2021 K& &S Course Number 045057
EARE Semester 15 (F ¥ — | BAIE Number of Credits 2
A)
B EMRE Type of Class % FERER 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
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 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

{2 % 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

#FrE (FE-ETEFEDRHNAEESE Homework
T55E, LAR—E
Homework, reports, etc.

BAEEE 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

E X5 EE#& Reading List

SWAR—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]

FEZEEA Subtitle

E{E# A Instructor ¥l 18 [SUGIYAMA Shin] (IR EHEHFZEHT)

1HL 2 B8 Other Instructors | R HHE[SONE Toshio IR EAFZEAT), I B AIMATOBA Sumito (IR - BiAH—Y
N, i FHHEIZUKA Yoshinori) (&R BN FEAFZET)

# HFEA Course Type BRETR AR MF

BB Year 2021 K EIBIES Course Number 045058

EARS Semester 2571 B {7 Number of Credits 2

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

& FF} - U5X Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_ESS 6322

K4 $EI—F £ 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

fFEEEEFDTE 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).

{2 % 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 (FE-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.

BAEEE 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¥ AL ZF}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]

FEZEEA Subtitle

E{E# 8 Instructor

HE Z1T [SHIRAIWA Takayuki] (RIREHFEHFICATI BB AR — > 78I IE 2 2 —)

{BL4# 8 Other Instructors

BR EHE[SONE Toshio] MKIRFL FEHFZEAT), ¥ BIMATSUZAWA Masarul( = ARHWFZERT

FEH - ARHBFFERT)
# HFEA Course Type BRETR AR MF
BASELEEE Year 2021 ErfE1EIF S Course Number 045059
HF Semester 1% (24— | BEAi# Number of Credits 2
L)
BEWEE Type of Class s 3t &R Year of Eligible Student 1~2

¥R EF} 25X 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

LAR)I)ILa—FK L)L 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

EE0—K+EEE 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 1% H4Z Course Goals
EHEICBIT AR v AL T K K EO AR,
Understanding of hydrological processes and snow/ice disasters in cryosphere.

{2 % 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

#FrE (FE-ETEFEDRHNAEESE 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 L% 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 = 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/

{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 71 IWATANABE Tsutomu] (EIRENHFRFSERAT)
$H:4% B Other Instructors
L BFER Course Type RELE PR MR E
BASESE T Year 2021 K& &S Course Number 045060
EARS Semester 271 (k% — | BAGL$I Number of Credits 2
L)
B EREE Type of Class fits X E R Year of Eligible Student 1~2
¥R 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 )
LARJa—F:L AL Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th93¥H3—K - £ Middle Category Code, Title 3 Wi
IN3¥EO—K & Small Category Code, Title 2 Tk - FEINE R F
BE83—F-8#8 Language Code, Language 0 AARGECTITHORE
Type
thEEREIEZF DT E Availability of other 1 7Af
faculties
18 R 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% d 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.

{2 % 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)FEORALS 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 = ERFEIED & Other Faculty Requirements

TX AL ZF}E Textbooks
T H 7V NECHERE RS T,

Students will receive some handouts in class.

%52 BE Reading List

SBAR—LR— 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]

FEZEEA Subtitle

E{E# 8 Instructor

GREVE RALF GUNTHER [GREVE, Ralf] ({iEE A 2E0T)

{BL4# 8 Other Instructors

L BFER Course Type RELE PR MR E

BASEEE Year 2021 K& &S Course Number 045061
EARS Semester 2574 B {7 Number of Credits 2

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

¥R EF} 25X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_ESS 6321

K¥E3—K 4 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

e

BREEAL A (Mo ERE B2 550

LAR)I)ILa—FK L AR)JL Level Code, Level

6 REABE (&1 B SEPTRH GEIRIZNEOFH | IHEEER H)

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

3 i

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

2 oK BB

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, Fia, B, @ik %

Ice sheet, glacier, ice shelf, flow, dynamics, continuum mechanics

2% d B4Z 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.

$ZZEEHE Course Schedule
The course will be held October 2021 — February 2022 (15 lectures on Thursdays 14:45-16:15). First lecture: 7 October
2021. Some flexibility in the scheduling is possible; this is open to discussion among the course participants.

EFEEE (FE-EE)FEORALS E Homework
HE.THE,
Repetition, preparation.

RAEST D BEHE L% Grading System
FE~OSIERE (50%) | fEEDO7A X (50%)
Performance in class (50%), quizzes (50%).

fhFEREIE D EH Other Faculty Requirements

T¥ AT} 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.

SEE 15 E B3 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

S BAR—LR—T Websites
http://wwwice.lowtem.hokudai.ac.jp/ " greve/

AE=E DR—LR— Websites of Laboratory
http://wwwice.lowtem.hokudai.ac.jp/

{##% 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 71 IWATANABE Tsutomu] (EIRENHFRFSERAT)

H L2 E Other Instructors | JI[F IEfT[KAWASHIMA Masayuki (i F FEHFZEHT)

# HEA Course Type BRETR AR MF R

BASEAE T Year 2021 K& &S Course Number 045062
EAME Semester 1528 B 518 Number of Credits 2

B EREE Type of Class fiEs XHERE 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:L AL 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

BE83—F-8#8 Language Code, Language 0 AARGETITHRE

Type

thEEREIEZF 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

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

HER R A L 328k 2 7o R G2 F D ZERI A — /VIZED 3L . TN ENOFHERE R KRB U R 7 1%55 4 B
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

HIER R KSR 354k 2 R KRB G O BRI FR A W) BRF « 05 AR B AE L | BN DD KRB A3 1T 215 5% |
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 II
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 (FE-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.

BBl BE#E L% Grading System
HERA~DOBMBERE LIRS N 2L R — M LR A NI 75,

Attitude in the classroom, and quality of reports.

fhFEREIE D EH Other Faculty Requirements

T3 A -#F & Textbooks

% 5T HE Reading List
AVRRO RGN B AURE NS, 1997
P I VKR OR T/ I IE R RS RS, 2000

SMAR—LR— Websites

AE=E 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 FHA % [AOKI Shigeru] URIERLEHFZEHT)

{848 Other Instructors | [l ELEINAKAYAMA Yoshihiro](EIRREHFZEAT), BH BIE[TOYOTA Takenobul(fi
IREHEAFSET)

# HFEA Course Type BRETR AR MF

BB Year 2021 K EIBIES Course Number 045063

EARS Semester 15214 B {7 Number of Credits 2

B EMRE Type of Class % FERER 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

E550—K§ 5 Language Code, Language 0 HAGECTITORE

Type

fFEEEEFDTE 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 72 b~ (7 e — V) IRIRD BV AR T 5,
RIS LUK K DOKR I £ TS L EZ BRI IE TR DN 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 % 5HE Course Schedule

R ORI T DRI DR E] (FA)
WK A PE L 8 BE K I Ak ()

WRIKAE B ERIBHEE - K R AAEH (BAS)
PRI K - P ATk EZ DAL (FA)
IEIEER L KA E (BFA)
ORI C OWFEBLI (1)

PRI DFUEE TV 7 ()

IR ARHEHEAR BAEH EOKRAZEE (R L)
WK OB - Al ()

WK R, WBE b ()

oK ORBLA (E-H)

WoKOET V7 (M)
WEHEOT LYo T —a v (FiHd)
Role of polar oceans on climate system (Aoki)

-106-




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)

#FrE (FE-BETHFEDRHNAEESE Homework

Bl STV MOT v 7 B— RSN R CORTA NG R L2 BT 5,
ZHETOREEBE T 25m SCPHEFL 2 B EMICH A, TN ERE TEHOOEET 5,
Review the prints distributed at the lecture and materials uploaded in the web site.

Read articles related with the lectures and prepare the presentation.

BAEEE M D E#E LA % Grading System

FENEOHME b2, B OIS E RO T 5812 B35, (1) #R~OSMREREE, QML
B 2T 2R M WVE BB DS, QU AR —MEEICH T 20 ALRENEIZL > TRHI 2, £ OFHT
DERIT, (1)=20%, (2)=40%, (3)=40%LF %,

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%.

fh = ERFEIED & Other Faculty Requirements
= B e % LT DL OIS BB ONFED LT

The other faculty students who want to take this course are required to get a permission from the instuctors.

T¥ A ZFF Textbooks
HE 7V MR D,
Distributed at the lecture

#E X 15T ¥ Reading List
FIRRUES A T3 A% D HHERDO R EHE, SUPER A= ALY — X/ H A C&R BF4EAT, 2011

SBAR—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 K [HORINOUCHI Takeshi] CK#Be i ERERBI R 2R 7260)
{8442 B Other Instructors

FIB#E5I Course Type RELE PR MR E

BASEEE Year 2021 K& &S Course Number 045064

EARS Semester AR EH 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_ESS 6330

K¥E3—K 4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
BB BRI AL EBE (HIER B Rl 2 L)

LARJ)ILa—K:LAR)JL Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH SR B)
th 5 #a—F - £ Middle Category Code, Title 3 Krim

ING¥A—K -2 Small Category Code, Title 3 KRR EW Y - & )5

Si83—F 58 Language Code, Language 0 HAGETITORE

Type

thEEREIEZF DT E Availability of other 1 7Af

faculties

#ii REIF Other Information HOERFE BRI AR H | AR - — 2RI A TR

F—"J—F Key Words
K& QBT RUET 15 HERTRIR )7
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.

$ZZEEHE 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

* P HN- R BEAH AR

* RRKVEER

* Basic equations

* Miscellaneous equilibria and approximations
* Atmospheric boundary layer and turbulence
* Vorticity and potential vorticity

* Diagnosis of synoptic—scale systems

* Waves in the atmosphere

* Dynamics of extra—tropical highs and lows / baroclinic instability
* Wave—mean flow interaction

* Atmospheric general circulation

#FrE (FE-ETEFEDRHNAEESE Homework
T BRSO MI B AE T,
3 R OEHE, [ F2ENLTIERE T 5, LA— NEEOEE MEZ 7

Read handouts beforehand. Review lectures and solve problems

AR D EEE LT % Grading System
FIZLR—MIED, BEBIEHE 5, Grading mainly by reports

fh P EREIE D E M Other Faculty Requirements

TXAREFE Textbooks

E X5 EE#& Reading List

An introduction to dynamic meteorology,” Holton and Hakim : Academic Press, 2012
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SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{##% Additional Information

[ RSB B R ) 25 i LRI O Tl kil 23 20 2,

THUBR TS S am | 2 RN 25T D2 e ELLY,

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 [MITSUDERA Fumio] (UKIRELAAFSEETH B ERA SR — Y 7852 —)
{8442 B Other Instructors

L BFER Course Type RELE PR MR E

BASEEE Year 2021 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

X 2FEl 25X Eligible Department/Class

F2431)2 %' 3—F Numbering Code ENV_ESS 6330

K¥E3—K 4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

BB BRI AL EBE (HIER B Rl 2 L)

LARJ)ILa—K:LAR)JL Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH SR B)
15 #E0—F - £ Middle Category Code, Title 3 Krim

ING¥A—K -2 Small Category Code, Title 3 KRR EW Y - & )5

EE&0—K-E5& Language Code, Language 0 HAGECTITORE

Type

P ERBIEZFE 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.

$ZZEEHE 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 (FE-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

TXALZEFE Textbooks
WE VN BT 5,

E X5 EE#& Reading List
Atmospheric and Oceanic Fluid Dynamics,” Vallis: Cambridge University Press, 2006
Ocean Circulation Theory,Pedlosky : Springer, 1996

S BA—LR— 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

EEHE Instructor BA B— [TANIMOTO Yoichi] (K*2Be HERBREEEL £ 7ERE)
$H:4% B Other Instructors

FIB#E5I Course Type RELE PR MR E

BASEEE Year 2021 K& &S Course Number 045066
EARS Semester 2574 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_ESS 6330

K¥E3—K 4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
BB BRI AL EBE (HIER B Rl 2 L)

LARJ)ILa—K:LAR)JL Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH SR B)
th 5% —FK -4 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

thEEREIEZF 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

12 %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 1% 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.

$ZZEEHE 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

#FrE (FE-ETEFEDRHNAEESE 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.

BT DEZE LA E Grading System
LVAR—haRUZFME9 5,  Evaluated based on reports.

fh FEREIE D EH Other Faculty Requirements

THX A -#F & Textbooks
WEHSV M T 5, To be distributed in the class

%52 BE Reading List

SMBAR—LR— Websites
http://wwwoa.ees.hokudai.ac.jp/

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

{l5% Additional Information

REGMF BT Eeffim, REITHR, WE T Ra e BIEL TWODHIENREEL,

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

EEHE Instructor A G [INAKAMURA Tomohiro] (KIRAFFAFZEATHT BER A A — 7 BLHIIF e £ 2 —)
H L2 E Other Instructors | JI[F IEfT[KAWASHIMA Masayuki (i F FEHFZEHT)

# HEA Course Type BRETR AR MF R

BASEAE T Year 2021 K& &S Course Number 045067

EAME Semester 271 B 518 Number of Credits 2

B EREE 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:L AL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th 533 —F -4 Middle Category Code, Title 3 Krim

IN3¥EO—K & Small Category Code, Title 3 KRMFEE S K )5

BE83—F-8#8 Language Code, Language 0 AARGETITHRE

Type

thEEREIEZF 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 B4Z 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 (FE-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.

AR D EEE LT % Grading System
FHYBHEDNLENENLR ML, ENODOAFHEFICHEG T 5,
GP will be based on reports.

fh FEREIE D E M Other Faculty Requirements

T¥ AT} Textbooks
WE VN T 5, #RTICSERELRINT 5,

%52 BE Reading List

SBAR—LAR— Websites
http://wwwoa.ees.hokudai.ac.jp/

AE=E DR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title HER B AR ) 4536 Advanced Course in Geophysical Fluid Dynamics]
FREEHE Subtitle

EEHE Instructor D)l 2 [KUBOKAWA Atsushi] ORZ2BE tERBRBT R 2hF 2R
{8442 B Other Instructors

FIB#E5I Course Type RELE PR MR E

BASEEE Year 2021 K& &S Course Number 045068
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_ESS 6330

K¥E3—K 4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
BB BREERL Rt (HERRE R )

LARJ)ILa—K:LAR)JL Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH SR B)
th 5 #a—F - £ Middle Category Code, Title 3 Krim

ING¥A—K -2 Small Category Code, Title 3 KRR EW Y - & )5

Si83—F 58 Language Code, Language 0 HAGETITORE

Type

thEEREIEZF 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.

$ZZEEHE 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-EEEDAABLSE 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 L% Grading System
RBR

Examination

=P ERBIE DG4 Other Faculty Requirements

T¥ A ZFF Textbooks
TV BT D,

Distributed at the lecture. (The text is written in Japanese)

E X5 EE#& Reading List

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

AE=E DR—LR— Websites of Laboratory
http://wwwoa.ees.hokudai.ac.jp/people/kubok/

{i§% Additional Information
WP Z O FEPEEBURL CWD e, MO AT EaRittt 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 & [AOKI Shigeru] (EIREL =4 FEAT)

1B L2 E Other Instructors | AT Hi[FUKAMACHI Yasushi]

FBFEA Course Type RERFREEMEE

BASEEE Year 2021 K& &S Course Number 045069

EAME Semester 1528 B 518 Number of Credits 2

B EREE Type of Class fiEs XHERE 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:L AL 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

BE83—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 1§ 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 B4Z 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
BT —ORR ST CREMZR T D372 D D RRE O ARG TIEIZ DWW T, FOFIESERAE ELRIR X5 L0127
HEEHET,

To properly understand the methods and results of the basic statistical analysis that are used without detailed explanations.

2 ¥ 5HE Course Schedule
(%18 H 2[E1FL )

. IR R

. WSRO
LRV (H R fRET
. FEBE - [E

. AT NVIRHT

L TANENT

. 225 BfiEtt (EOF fi#d)

N OOk W=

(About 2 times for each item)

1. Basic statistics

2. Probability distributions

3. Composite analysis

4. Correlation / regression

5. Spectrum analysis

6. Filtering

7. Multi-variate analysis (EOF analysis)

#FrE (FE-ETEFEDRHNAEESE Homework
PR 2R3 5728, M EifEEZ 52 TEEBICHTH, KilEIC X A4 T R—VRE,

Exercise for review will be given in the classroom occasionally. About a sheet of Ad—size paper per item.

BAEEE M D E#E LA % Grading System

FENKEOEME S EEHIZ, B ORMAISIREE RO T 5802 HER T2, (1) Eﬁ%/\@ﬁﬁﬂ“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, %
NENOFEMO L RE, (1)=20%, (2)=40%, (3)=40%&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 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 AL ZF}E Textbooks
HREITRRELRD,

Textbook is not assigned.

HAEEERE 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

AEZE 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
EOFECRET L LEHEET S,

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 7L B A [EBUCHI Naoto] (IEIEFHAFZE0T)
1HL 28 Other Instructors | HiE =/ [HEKI Kosuke(BEHFERL), H R 1IE A[FURUYA Masato |(BR“2AIFZERE)
# HEA Course Type BRETR AR MF R
BASEAE T Year 2021 K& &S Course Number 045070
EARE Semester 15 (E % — | BAI¥ Number of Credits 2
A)
B EMRE Type of Class % FERER 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)
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 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 R BT — 2 & U 7 7o 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
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2. Applications of Satellite Gravimetry/Positioning to Environmental Sciences
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

#HFE (FE-EE)FORNBLSE Homework
THEOLEZR. FRIOERNE L T EFT D120 OEEEATI LB HFEL.

No preparation is needed. For complete understanding, review of the notes and lecture materials is strongly recommended.

BAESE M D E#E LA % Grading System
FEA~DOBINREE (50%), LAR—FEZITRER (50%) (k> TRA IG5,

Attendance and attitudes in the class (50%) and results of reports and/or examinations (50%).

fhFEREIE D EH Other Faculty Requirements

T¥ A ZF}F Textbooks

&S EMEE Reading List
HEENLDOODYE— N VT S ARV E— e TR B T XKE, 2011
Remote Sensing — An Introductory Textbook,” The Remote Sensing Society of Japan: .77 %>k, 2013

SMAR—LR— Websites

AEZE DR—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 WA TEfH [YAMAMOTO Masanobu] (K Z2Re i BRER 52 Bl 20 72 05¢)
{8442 B Other Instructors

L BFER Course Type RELE PR MR E

BASESE T Year 2021 K& &S Course Number 045071
EARS Semester A B {7 Number of Credits 2

B EMRE Type of Class % IR Year of Eligible Student 1~2
¥R EF} 25X Eligible Department/Class

F2431)2 %' 3—F Numbering Code ENV_ESS 6400

K¥E3—K 4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
BB BRI AL EBE (HIER B Rl 2 L)

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

IN3¥Ea—K -4 Small Category Code, Title 0 ZOMh (R E7etm)

EE&0—K-E5& Language Code, Language 0 HARGETITHFZHE

Type

P ERBIEZFE DRI E Availability of other 3 et & Tr

faculties

## R E 18 Other Information HUEK PE R 7 R OB R R

F—J—F Key Words
WETZ VR, bR, HERREE T

Marine plankton, macrofossil, palacoenvironmental reconstruction

23D BH4E Course Objectives

WET T b efibts 770 7R DERRE BB L~ D ) HIERDIE B A5 T 25 2 C, MrEHER T h ok
MOELNDEMITIEF ICHEETHD. KEXRTIL, BETT 7 OFESE, EE, MEREE OBV ALY 2T, i
BRESE TICR 2 A AR 5. FIba ~OBRAED 578, BAEEEZ AW HE AT,

Introduction to marine plankton biology and micropaleontology and the application to palacoenvironmental reconstruction: The
information obtained from microfossils in marine sediments is very important to construct the history of the Earth. In this
lecture, the types of marine plankton, their ecology, and their relationship to the marine environment will be explained, and
examples of their application in paleoenvironmental reconstructions will be introduced. In order to deepen the understanding of
microfossils and to gain pratical experioence, microscope classes will be conducted.

¥ 3% H4E Course Goals
WHET T VR, ok A, WEREEFOTIEEE 2 B fif T 5.

To understand the concepts and methods of marine plankton biology, micropaleontology and paleoenvironmental studies.

122 5HE Course Schedule
WHET T IR ik

LS

am (O~ B, BRI R, T hEE)
HE HmoORRE

HERER TR

WETS T2 I WA 5. 2 BP0 1
WEET T TN DOy Fi

W T IR DA RE

FE MR BV RER

B T

HHIAFZEL P hEE A

HEHIFIE2  Hi O T T — T A
FHINFFES : Ay =T Moy fark (o + L230)
HE WEREETT

Introduction to marine microplankton/microfossils
Lecture: Overview

Lecture: Parmales, Diatoms, Silicoflagellates, Haptophytes
Practical: Diatom morphology

Ecology and Oceanography
Lecture: Physico—chemical factors affecting marine microplankton
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Lecture: Distribution of marine microplankton
Lecture: Ecological preferences of marine microplankton
Practical: Polar and tropical environments

Palaeoenvironmental reconstruction

Lecture: Case study 1: Middle Eocene Arctic Ocean
Lecture: Case study 2: Early Miocene Paratethys

Lecture: Case study 3: Messinian Salinity Crisis

Practical: Case studies of palacoenvironmental reconstruction

#HFE (FE-EE)FORNBLSE Homework
i E Rz O ToEE

Review using the handouts.

RAEST D BEHE L% Grading System
FEIERERE (50%) BLOL AR —h (50%) (ZXVFH35.
Evaluation will be based on class attitude (50%) and reports (50%).

=P ERBIE DG4 Other Faculty Requirements

ARFPLERE T MR RSB A R GERR ) O G 2 BB L TR AHBLZEITTER.

Students cannot register for both this graduate course and the undergraduate course “Special Lectures on Earth and Planetary
Science” to receive credit.

TX A ZFF Textbooks

%52 HE Reading List

SMAR—LR— Websites

AEZE D7R—LR— Websites of Laboratory

{l5% Additional Information

HAGEATGANE T, 355 (1) & B AGE (B IC L2 A1), 28 B AMITIGE TRk T d. A THE
32 TE. 727120, RIUTIGET THU T4 TOERITRD AT HEMEESS.

The lecture will be given in English (main) and Japanese (auxiliary) using Japanese powerpoint slides. Handouts for practical
classes will be mostly in English. To be conducted face—to—face. However, there is a possibility that the class will be
conducted online, depending situation.
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F1B 4 Course Title HER BE B 245 1] 58 2% I [Special lecture in Earth System Science 11]

FEZEEA Subtitle

E{E# 8 Instructor

$B 4% B Other Instructors

# HFEA Course Type BRETR AR MF R

BB Year 2021 K EIBIES Course Number 045072
EAME Semester A E B 518 Number of Credits 2

B EREE Type of Class fits X E R Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

F>731)24 3—FK Numbering Code

ENV_ESS 6400

KS¥EI1—K 4 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

PR =

BRELAL BT (o BRPE B 550

LARJILa—F L)L Level Code, Level

6 RFpe (&1 - SEPI) BPTR H CEIRIZNAEOFH | A7 ER H)

th 43431 —K 4 Middle Category Code, Title

4 FihlGE L

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

0 ZDOM ARIZRH D)

E5E0—NF - 53iE Language Code, Language
Type

0 HARETITORSE

B IEEDRE Availability of other

faculties

1Al

18 R E 1§ Other Information

HhBR PE R R BR R A

F—")—F Key Words

2% d B4Z Course Objectives

Fl|3%E H4Z Course Goals

$2 %5 Course Schedule
T3 FERE IR LRV,
We will not offer this course in FY2021.

#FrE (FE-ETEFEDRHNAEESE Homework

BAEEE M D E#E LA % Grading System

=P ERBIE DG4 Other Faculty Requirements

T¥ A ZFF Textbooks

E X5 EE#& Reading List

SWAR—LAR— Websites

AE=E DR—LR— Websites of Laboratory

{i§% Additional Information
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F1B 4 Course Title HER BB Bl 5 1] 5 Z2 M [Special lecture in Earth System Science 111]

FEZEEA Subtitle

E{E# 8 Instructor

$B 4% B Other Instructors

# HFEA Course Type BRETR AR MF R

BB Year 2021 K EIBIES Course Number 045073
EAME Semester A E B 518 Number of Credits 2

B EREE Type of Class fits X E R Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

F>731)24 3—FK Numbering Code

ENV_ESS 6400

KS¥EI1—K 4 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

PR =

BRELAL BT (o BRPE B 550

LARJILa—F L)L Level Code, Level

6 RFpe (&1 - SEPI) BPTR H CEIRIZNAEOFH | A7 ER H)

th 43431 —K 4 Middle Category Code, Title

4 FihlGE L

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

0 ZDOM ARIZRH D)

E5E0—NF - 53iE Language Code, Language
Type

0 HARETITORSE

B IEEDRE Availability of other

faculties

1Al

18 R E 1§ Other Information

HhBR PE R R BR R A

F—")—F Key Words

2% d B4Z Course Objectives

Fl|3%E H4Z Course Goals

$2 %5 Course Schedule
T3 FERE IR LRV,
We will not offer this course in FY2021.

#FrE (FE-ETEFEDRHNAEESE Homework

BAEEE M D E#E LA % Grading System

fhFEREIE D EH Other Faculty Requirements

T¥ A ZFF Textbooks

E X5 EE#& Reading List

SWAR—LAR— Websites

AE=E DR—LR— Websites of Laboratory

{i§% Additional Information
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F1B 4 Course Title HER BB B 25 B 58 22 IV [ Special lecture in Earth System Science V]
FREEHE Subtitle

EFH A Instructor i MiE ITOH Junshi] GRALRFRFHEE FHSERD

H L2 E Other Instructors | AM  H—REIKIDA Shinichirol(JLH K s 1 5HFZEHT)

# HEA Course Type BRETR AR MF R

BASEAE T Year 2021 K& &S Course Number 045074
EAME Semester AR E B 518 Number of Credits 2

B EREE Type of Class fiEs XHERE 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)

LARJa—F:L AL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th 5 #3—K -4 Middle Category Code, Title 4 FrRIGESS

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

BE83—F-8#8 Language Code, Language 0 AARGETITHRE

Type

thEEREIEZF DT E Availability of other 1 7Af

faculties

18 R 1§ Other Information HuERIE R AR A

F—")—F Key Words
T—<1: KRKITBITHELR S ImE 5
F—T—R L, KEJ1% R E, 77—V =T vzl —ay, /a—Uy

T2 R R E AN S DR FAER
X —T—R O, WA W) AKDFRA, =ATF 27V —fEER

Theme 1: Atmospheric turbulence and fine scale organized structures
keywords: Turbulence, Atmospheric dynamics, Extreme weather, Large Eddy Simulation, Closure

Theme 2: Coast—Open ocean interaction
keywords:Marginal Seas, Strait exchange flows, river outflows, estuary circulation

3% d B1Z Course Objectives

T—=1

BHT— 2T 02— ar ERENDHIEE T V& AW FEIC I D . REOELSE (B0HE) 27— L OBIGIZ 95

BREZRED S OH D, KRBT HELIO — B amz it 5L L5 10, MRV A UL R 2 ML kA% & 2 B 92 a0

RERRNT5, A — LV OBRIIMEEAZEL T, JVREBRAT—IVOKRICHEET D, LD FHD/RTAZTA
R (FLH7 =) TR BET ML TEERBFEEOOE D THY ., LIl OFELIRCM A — /L OB SR+ 551 BNE

SND, PIA — VLS B35 AR BRAF 218 L 7o ik 4 2200 A~ Db 77,

T2

FELAMED RNV 5 LM DTAE T Do ZAVHDUHI, 7 O 2SR AFEALTZD {ﬁ%LL’Cﬂﬁék@F'ﬂ’C@ﬂ(
ERHLTZ0 | B D ZE A — L KD NSWAT— L TTIREZ DB 5 2@ U C Rl - AMEIR OB A 2 1 CQ0D, 10 5
B0 MEZ LA U AR D KBS U TARRS VD D>, YIS « JT 1K AMEY H 35 AV O F1 3B R L i B o 1 S I
BEIZONWTHRS,

Theme 1

Our understanding of the turbulent (fine) scale phenomena in the atmosphere is extended by observations and numerical
simulations which often use large eddy simulations. This lecture introduces the general theories of turbulence in the
atmosphere and the characteristic organizational structures accompanied by extreme weather. Turbulence scale phenomena
affect larger—scale weather through their interactions. The turbulence contribution is parameterized (turbulent closure) in
numerical weather prediction models. The knowledge of turbulent and fine—scale phenomena is useful for developing the
turbulence closure. The flows of developing basic understandings into practical applications are demonstrated.

Theme 2

Coastal and marginal seas lie between the land and the ocean. The water mass in these seas are strongly constrained by land
and open—oceanic processes through freshwater inflow from river mouth and exchange flows across narrow straits. We will
learn the dynamics of these coastal flows and recent advances in coastal observation techniques.
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¥ 3% B4E Course Goals
T—=1
KEUZBIT DELTREIHIA 7 — VBRSO BRI E & 2 o0 ot H a2 F 55,

T2
IR R g i CHRE D FERRE AN 70 ) i R LB IR 2 B 372,

Theme 1
To understand the basics of turbulence and fine scale structures in the atmosphere and applications of their knowledge

Theme 2
Learn the basic dynamics of coastal and marginal seas and recent observational methods.

122 5HE Course Schedule

T—=1

WA — VBRI T8 LS 2 —
PR — VLR DR E S A FIT A
Lo — Uy OB L% E

T—<2

WRINECHRL X DUF K AHAT =K 1

WY 2= T2AF 2T —EER D 115
Re— B~ 720 LA

Theme 1

Observation and numerical simulations of fine scale structures
Characteristics and Dynamics of fine scale structures
Introduction of turbulence closure and its design

Theme 2

Mechanism of Strait exchange flows

River plume dynamics and estuarine circulation
Coastal observations using drones

#FrE (FE-BETHFEDRHNAEESE Homework

KREUFE 2 SRR | YRR 22 e HEBRVRIR 1 P Rm O N A 2 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.

RAEEE M D E#E LA L Grading System
LR — b 2R EHE 95,

Evaluated based on reports.

fhFEREIE D EH Other Faculty Requirements

TX AL ZF}E Textbooks
W7 BN T DOAREBRAAT 35,

Handouts will be distributed in each class.

E X5 EE#& Reading List

SBA—LAR— Websites

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

{l5% Additional Information

RRIELEY B FE R VR PR . HERTEIR ) R B IE L T B ZENEEL,

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 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 £ B[All Staffs of the Course K FBEERE R F55¢)

# HFEA Course Type BRETR AR MF

BB Year 2021 K EIBIES Course Number 045075

EARS Semester HAF B {7 Number of Credits 4

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

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_ESS 6532

K4 $EI—F £ 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
TCE | HERW IR %, REWET — 2T . REBLE, BT TV
Methods, Geophysical Fluid Dynamics, Atmosphere—Ocean Data Analysis, Atmospheric Observation, Numerical Modeling

23D BH4E Course Objectives
KEHFE L - KA 1232 ECUBELRDEWT 2O, & LFRSIF D=0 D EERE 12 52201 D,

This class gives basic techniques for researches in atmosphere—ocean physics and climate dynamics.

Fl|3%E H4Z Course Goals
KEIFEY B - KM ) o 9e 3% LT LR D5 FAROFRI L, BUEsFE, Blie 7L, Bl TIEo K2 B AR &
B9 5,

The students are expected to get basic techniques for researches in atmosphere—ocean physics and climate dynamics.

{2 % 5HE Course Schedule

CEHERE eI EEEEE (2 BT

. HHERRIA ) R (1 BT

- REKHEET — 2 RATECE (1 B
CHEET VS (1 BN

. Computers and Programming language

. Geophysical fluid dynamics

. Analysis of atmosphere—ocean data

. Numerical modeling of atmosphere and oceans

W DN = R W DN

#FrE (FE-ETEFEDRHNAEESE Homework
THEFREIC LD 2D, BEEICL R — L THLB),

Depends on the theme. Reports are required.

RAEEE M D E#E LA % Grading System
HEHEO FE i B LR — M TR 35,

Evaluated based on Assignment and written report.

fh = ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks
WHT VMR D,

Materials are distributed.

%52 BE Reading List

SBAR—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

{##% Additional Information

O E I RKWEEY T - [/E 1 Fa— ADFED IO DHEDTHD, VANMIH D 6 (HE BEN AN/ 253U
B OHEALERY RTEE T OBALO—ERETHIENTED, MENEOLINE, BEFIEOFMBLIOEEHEONE
OV KK B R ) Fa— AT A X RGBS,

This class is for students of “Course in Atmosphere—Ocean and Climate Dynamics”.
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F1B 4 Course Title

Dynamics)]

HER B B 275 % 11 [Methods of Earth System Science I (Atmosphere—Ocean and Climate

FE%EH Subtitle

HE# B Instructor

a—2RFKZHE [Chief of the Course] (KRFFiER AL 2B5E)

$B 4% B Other Instructors

o— 23 Y 2 5 4 B[ All Staffs of the Course| (O RZFFEBR =R F#50)

# HFEA Course Type BRETR AR MF

BB Year 2021 ErfE1E|FES Course Number 045076
HAM Semester AR B {51 3 Number of Credits 4
BRMRE Type of Class T HBER Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

F2731)24 3—FK Numbering Code

ENV_ESS 6532

KS¥EI1—K 4 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

FERER R

BRELAL At (MR B2 550

LARJILa—F L)L Level Code, Level

6 R2EPe (e 1 - S0 MR H CERIZNAOFR B | IF7EFEERH)

th 4331 —K 4 Middle Category Code, Title

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

3 K& E B - S 115

E550—K§ 5 Language Code, Language
Type

2 AAGER ODGED AV ITNAZHE, STl B RIER A Z 56 (B AGE
RITTEGE) R TE T DIRHE

B IEEDRE Availability of other

faculties

2 fon

## B EH Other Information

HOERFE B 7 B B A H

F—"J—F Key Words
FOE | [ WY K
Methods, Meteorology, Physical Oceanography, Climate Dynamics

23D BH4E Course Objectives

KEAFE LR - KU P2 PR32 L CUEL D HE | RO T IR a2 LV EMRENEZE BT 5,

This class gives an opportunity to learn advanced techniques and/or knowledge which are necessary for studying atmosphere—
ocean physics and climate dynamics.

¥ 3% H4E Course Goals
BRSO OEM B L OER 12 F T oT 5,

The students are expected to get advanced techniques and/or knowledge for their researches in the master course.

122 5HE Course Schedule
INT N—F I L BT —<OMEERE HFTe s, BAARHNRILT —~<ICEA0, BT eI — R TI1), HENLDT—<D
WEEEATD,

Seminar, workshop or group discussion on a specific theme. The students are encouraged to propose the theme.

EFEEE (FE-EE)FEORALS E Homework
THERBIC IV RS,
Depends on the theme.

BAEEE M D E#E LA % Grading System
HEEO TR LI R IEL SV TR T2,

Assignment and presentation

fh = ERFEIED & Other Faculty Requirements

THX AR ZF]E Textbooks
T—<IZEV D,
Depends on the theme.

%52 BE Reading List

SBAR—LR— Websites
http://wwwoa.ees.hokudai.ac.jp/, http://wwwoa.ees.hokudai.ac.jp/course/guidance/syl/index.html

AEZE DR—LR— Websites of Laboratory

{##% Additional Information

OB NI RKIFED T - K5 )1 72— AP DT D DL DO Th D,

fhsmasSEIE, A 1.5 Ref], AT 1 BfrE L, 4 BALISE T HEH0E 11 OB D, #E 1 ON 4 BAIZEZ TEELH
SIETEE T OHALEL TRED D,

This class is for students of “Course in Atmospher—Ocean and Climate Dynamics”.
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F1 B4 Course Title HERE AL 528 T [Field Work in Earth System Science I]

SEEMAB Subtitle T4—VRNEH

EE# B Instructor a—2REFE [Chief of the Course] (RFBTEREFF FFT)

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 2021 K EIBIES Course Number 045077
EARS Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_ESS 6502

K¥E3—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 43431 —K 4 Middle Category Code, Title 5 1EE . F2Y

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

=553—F -5 1& Language Code, Language 2 AARFER CHFEDOASAV I AR, Sl B R ERITHEH S8 (HAGE
Type NIIIGEE) B E T HIRE

=P EREISE 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

23D H4E Course Objectives

EWHERIL AT BT b M ONBEE COBFAMEH - FHE, FIXENATOERREZITV, BAREOEITEES, B IE%E
HZEH HIELT 5, To learn field observational methods and laboratory works in biogeochemistry.

To develop practical and observational abilities.

¥ 3% B4E Course Goals
B AMZ IS WD TBLINC B 32 e N 3815 T%5

Basic techniques for field observation and sample collection are mastered.

122 5HE Course Schedule
R ERA LS B SR OBIH], KA K - B OB U 72 E 5255,

To learn observational methods for biogeochemical factors from field samples

#HFE (FE-EE)FORNBLSE Homework
AR HE R

Instruction will be made for each student

FAEET D E#E L F % Grading System
AR H ~ DS INRESE (50%) LAEEI DL —h (50%) (28> TR 32,
Attitude to participate in field and/or laboratory works (50%) and reports (50%)

fh = 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 HERE L5238 1 [Field Work in Earth System Science I1]

SEEMAB Subtitle TREH

EE# B Instructor a—2REFE [Chief of the Course] (RFBTEREFF FFT)

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 2021 K EIBIES Course Number 045078

EARS Semester B B {7 Number of Credits 4

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

& FF} - U5X Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_ESS 6502

K¥E3—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 43431 —K 4 Middle Category Code, Title 5 1EE . F2Y

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

=553—F -5 1& Language Code, Language 2 AARFER CHFEDOASAV I AR, Sl B R ERITHEH S8 (HAGE
Type NIIIGEE) B E T HIRE

=P EREISE 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

12 %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.

#FrE (FE-BETHFEDRHNAEESE 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 EH Other Faculty Requirements

TXAREFE Textbooks

E X5 EE#& Reading List

SMAR—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 71 IWATANABE Tsutomu] (EIRENHFRFSERT)

$H L% B Other Instructors | = — A4 H 2 B[AIl Staffs of the Course] (KEBEER AL FEFE)

# HEA Course Type BRETR AR MF R

BASEAE T Year 2021 K& &S Course Number 045079

EAME Semester AR E B 518 Number of Credits 2

B EREE Type of Class e XHERE 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:L AL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th93¥H3—K - £ Middle Category Code, Title 5 1. 92

IN3¥EO—K & Small Category Code, Title 2 Tk =N RL F

BE83—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 1§ 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% d 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

EoK - BB E o — 2O E BRI O TOWD ATV (BIHE. S0k, STES) 2. 558 07 )V — 1205 i i gl
ﬁ:%‘/g:o

TREDITN—THEDIB1 O FEEIR LT 528,

(1) ExAr R AR

(2) GPS IZ LD = F B I

(3) FHZE W7 i 0

(4) s oL

(5) IR ENICEITEE KDL
(6) GBI oD FLE

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) Observation of frozen soil

(5) Laboratory analysis of snow/ice in a cold room
(6) Meteorological observations using a data logger

EEFE (PE-EE)EDANELSE Homework

- ZEER, BEOLR—NMeL &S BIZLTTEEITIZE,

- FHENFEA B OGRS TEREL TEE T2/ EL,

— 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.

BARSE B DO E#E L% Grading System

FE P ORI (BT SNE  Bam~D SN, BN EEEZE) (60%) . BROL A —MA0WIZ Lo Tt Z 7§ 5,
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 FERBIE D E M Other Faculty Requirements

T¥ AT} Textbooks
HENCERERATL, LIS 592,

Materials are distributed in advance and required equipments are prepared by organizing lecturers.

§R 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 HEBREE oK F 5238 11 [Field Work in Cryosphere I1]

FREEHE Subtitle

EE# R Instructor 52 71 IWATANABE Tsutomu] (EIRENHFRFSERAT)

$H L% B Other Instructors | = — A4 H 2 B[AIl Staffs of the Course] (K=EBEER LA FEFE)

# HEA Course Type BRETR AR MF R

BASEAE T Year 2021 K& &S Course Number 045080
EAME Semester 271 B 518 Number of Credits 2

B EREE Type of Class e XHERE R Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESS 6520

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:L AL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th 533 —F -4 Middle Category Code, Title 5 i - FEH

IN}ETI—F -4 Small Category Code, Title 2 Tk - FEILTE R

BE83—F-8#8 Language Code, Language 0 AARGETITHRE

Type

P ERBIEZE DRI E Availability of other 2 Raf

faculties

18 R 1§ Other Information HiER &R 7 R B s R B

F—")—F Key Words
BPAVBLII, PR B, RS, K3

field observation, snowfall, snow pack, climate, hydrology

2% d B4Z 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

$ZZEEHE 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)EDANELSE Homework
- ZER, BEOLR—NMeL &S BIZLTTEEITHIZE,
BNEZE B OMSIEE e THEEL TERETHZENEELL,
— 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.

E’Z’Fﬁ:ﬁﬁo)iﬁkﬁ}f Grading System
E RO ZIRI (B BN Fm~DO BN, B2 IEEESE) (60%) . 7 LEBr7—ar BRIV AR —MWIZE ST
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PR A R 35,
Score is evaluated based on the attitude in the course (questions, discussion, active enrollment) (60%). performance in oral
presentation and written assignment (40%).

fhFEREIE D EH Other Faculty Requirements

TX¥ AL ZF & Textbooks
ERTOGRAEL, HEEMIIEET5,

Materials are distributed in advance and required equipments are prepared by organizing lecturers.

HEE 15 EE® Reading List

EEBNTART v/ BARE KRS FEEN, 2010
MBS LR TG L, RO R, B IS &4 EBE, 1995
TR SCHR /NP A fh: 4B, 1994

EoROEEEYME iR, B A P, 1986

SHBAR—LR— Websites
http://wwwearth.ees.hokudai.ac.jp/IAl/moshiri/moshiri2007 .html,
http://wwwearth.ees.hokudai.ac.jp/IAl/fieldcourse.html#moshiri

AE=E DR—LR— Websites of Laboratory
https://sites.google.com/site/courseincryosphere/

{l5% Additional Information

AR BIEE K - ERE R — 2D AT DL O THD,

Wiz — AL O, RFPFEILEER B O PR B VA BET A8k KEBRICBINTLHIEN8TED, FEH
1% 2022 4F 1 BIZERT 2T E, 72720 . ZOFEDORIITIV AL KENCHLIR T A CHEE L I 2856 15D, ihM7e
FRIIEBRBE R B NICE AT HEEH1C, L FTOEBEREMBASE HP I THEMTS, 28, AR BIIEBRKEIIF 2T A
(http://wwwearth.ees.hokudai.ac.jp/IAl/) DRI LER H T D,

This course is offered for students in Course in Cryosphere Science.

The field trip will be held in January 2022, and more detailed schedule will be announced later on the web site below.

The location may change due to unavoidable circumstances.

This course is offered as a part of the Curriculum of Antarctic Science of Hokkaido University
(http://wwwearth.ees.hokudai.ac.jp/IAl/).
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HVEEFER

Division of Biosphere Science



F1 B4 Course Title A BB R i SCE S 1T [Seminar in Biosphere Science 1]

SEZ|IEB Subtitle

FF# 8 Instructor B [Chief of the Division] CRFBEERFE R FFT)

1B L2 8 Other Instructors | FIXEHE[All Staffs of the Division (K FPeEr LR FPt)

L BHFER Course Type BRIER AR FE

BASEEE Year 2021 K& &S Course Number 055005
EAME Semester HF B 518 Number of Credits 4

B EREE Type of Class ¥ SLRTE) | REBRER Year of Eligible Student 1~3
¥ EF - ISR Eligible Department/Class AEWE R B

F2731)2>4'3—F Numbering Code ENV_BS 7702

K¥E3—K 4 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
EED) BREEFE P CEME R 7B

LARJa—F: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

E580—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 578 (A AGE
Type T TeiE) HRETDRE

=P EREISE 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 papers 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 papers.

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 papers related to the research subject, and to read them critically.

EEFE (PE-EE)EDANELSE Homework
BT —DRNIEERLEL B a—7 %,
To review the announced paper prior to the seminar.

RAEST D BEHE L% Grading System
JBAERIAER A TN T2,

Evaluate the performance and the attendance of seminar series.

fhFEREIE D EHE Other Faculty Requirements

T3 A -#F & Textbooks

%52 BE Reading List

SMAR—LR— Websites

AEZE DR—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)]
SEZ|IEB Subtitle

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

1B Y28 Other Instructors | FIXEHE[All Staffs of the Division (K FPeEr LR FPt)

FBFEA Course Type RERFREEMEE

BASEEE Year 2021 K& &S Course Number 055006
EAME Semester ‘%ﬂi B 518 Number of Credits 8

B EREE Type of Class ¥ SLRTE) | REBRER Year of Eligible Student 1~3
¥ EF - ISR Eligible Department/Class AEWE R B

F2731)24 3—FK Numbering Code ENV_BS 7802

K4 $EI—F % 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 43431 —K 4 Middle Category Code, Title 8 Hrhl e

7N $O—F -4 Small Category Code, Title 0 A=W BEIFL R IS

EJE3—F-EJE Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 578 (A AGE
Type MUTHEER) BIRE T HIRE

=P EREISE 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
FRIRIMANE AL S ~OW R EDOH D TR E BT D,

To achieve research results with academic originality and social contribution.

$ZZEEHE Course Schedule

EN eSS e B OMREBLT, 21N BEREE A5, LEIISUTHEDEIEEZITIZLbd D,

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 (FE-EE)FORNBLSE Homework
HOEHICED,

Responsible to each student

BAEEE M D E#E LA % Grading System
B AR A~D AR E E TR A BB AR A BNZREE T2,

Evaluate the process and the achievement of research subject.

fh = 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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F1EH 4 Course Title A= W RE R 36 S T [Seminar in Biosphere Science 1]

SEZIEB Subtitle

E|EHE Instructor B4 £ [Chief of the Division] (OKZFBeB Rl F255¢)

B L2 E Other Instructors | FIXEHE[All Staffs of the Division (K FPeEr B R FP8)

FIBE5I Course Type BRELE PR PR

BASEAE T Year 2021 K& &S Course Number 045081

EARE Semester EF B 78 Number of Credits 4

B E MR Type of Class EEEHSLHFSE) | FHRER Year of Eligible Student 1~2

¥R EF} 25X Eligible Department/Class A W [E B BRI

F2731)24 3—FK Numbering Code ENV_BS 6612

K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

5] BREEEN R (BRI

LARJa—F:LARJL Level Code, Level 6 KFPE (& L - B A H CRENZRNAOR H MRS B)
th 4331 —K 4 Middle Category Code, Title 6 WFFCiEE

IN3¥Ea—K -4 Small Category Code, Title 1 AW BIR Sim ekt

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

=P EREISEE DRI E Availability of other 2 Raf

faculties

18 R 1§ Other Information EE R R R B [VMERE ]

F—J—F Key Words
R T

Seminar using research papers reading and discussion.

23D BH4E Course Objectives
SO AL TR BRI A Ak A B AR T,

To understand the advance of science through the critical reading of research papers.

Fl|3%E H4Z Course Goals
BT 2R T O B EEREL T, B SOMFIERREOHERE RS TD,

To develop own research subject, based on the understanding of the advance of science.

$2 %5 Course Schedule
B 2R B O EE R HAWITIRFT O L Ei#bi 45,

To select important and/or recent papers related to the research subject, and to read them critically.

EFEEE (FE-EE)FEORALS E Homework
TIF ORISR Em XL Ea—3 D,
To review the announced paper prior to the seminar

RAEST D BEHE L% Grading System
JBIER AR A HNZETAT 5,

Evaluate the performance and the attendance of seminar series.

fhFEREIE D EH Other Faculty Requirements

TXAREFE Textbooks

E X5 EE#& Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title LR R B SE T [Research in Biosphere Science I (for Master’s Thesis)]
SEZ|IEB Subtitle

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

1B L2 8 Other Instructors | FIX 2 E[All Staffs of the Division (K iR LR FPt)

FBFEA Course Type RERFREEMEE

BASEEE Year 2021 K& &S Course Number 045082

EAME Semester ‘%ﬂi B 518 Number of Credits 8

B EREE Type of Class ¥ SLRTE) | REBRER Year of Eligible Student 1~2

¥ & FF - ISR Eligible Department/Class AEWE R B

F2731)24 3—FK Numbering Code ENV_BS 6622

K4 $EI—F % 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 43431 —K 4 Middle Category Code, Title 6 WFFCiEE

IN3¥Ea—K -4 Small Category Code, Title 2 W BEIRL R RIS

EJE3—F-EJE Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 578 (A AGE
Type MUTHEER) BIRE T HIRE

=P EREISE 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.

{2 % 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 (FE-EE)FORNBLSE Homework
HOEHICED,

Responsible to each student.

RAEEEE D 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.

fhFEREIE D EH Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information

-138-




FLB 4 Course Title SRR A IR Fundamental Course in Biological Diversity]

FEZEEA Subtitle

E{E# A Instructor $4K 1= [SUZUKI Hitoshi] (RZBE HWERBR BE R 0 7E65%)

$HLZ B Other Instructors | KJF B ZZ[OHARA Masahiro] (A HMEE), /N —5LKOGAME Kazuhiro](BRZHFZERD),
/MR HRARIKOIZUMI Ttsuro(MIERERBE R AR FERD), el ZZ[KAJIHARA Hiroshi](BRA-AF5E
BE), F5  HEIRISOMA Masayo ] ERFMFZERL), Lk BAKUDO Isao] OKEERMFIFZERL), F)1I
HHEHAYAKAWA Takashil(HIERERBERMFAFZERT), B JEARRISHIYUTOH Kotaro](# A

R
FIBE5I Course Type i A=
BB Year 2021 K EIBIES Course Number 045083
EARS Semester 271 (k% — | BALL$I Number of Credits 2
A)
B EMRE Type of Class % IR Year of Eligible Student 1~2
¥W&REF} 2S5 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)
LARI)ILa—FK:LAR)L 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
ftFEEEEFDTE Availability of other 1]
faculties
18 R 1§ Other Information AW ER PR R B [ B ARGEIR S SRR AR CE LR E )

F—J—F Key Words

WS RRIE, BARROZARNE, [ bRy, LAY, B, FLIE, SE, A, BR . BEKARY) | MRV

Biodiversity, genetic variation, terrestrial plants, soil microorganisms, algae, mammals, birds, fishes, insects, freshwater
organisms, marine animals

23D BH4E Course Objectives

BULE, HER HICAE B9 AW ET 7 L HEESITOA D, IO NEITEENCE R 32 MERERR A Bz LY, 23kl L
TWD. RER T, SESEREVRICOWT, TOSHEMEOBREZH#ER THEEHIC, FEHMERERICIT iﬁhé’]%@@
DEFIIHOWVTHLES.

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.

Fl|3%E H4Z Course Goals
BAEMBEO SO W TEMT AL EBIT, BRSOV THERET 5.

Students should understand the present status of diversity of various taxa and the importance of genetic diversity.

$2 %5 Course Schedule
AIZHEITH Zfié \CE AP CY%Z A RED HRE B /KHE B 5[R) EF5E I L A2 2 (H e A /KIE B 488) 23 5 #ef 35, A
PEFBIEDT=DOIT, EBLEN1OEERINT D,

This lecture provides two classes of in Japanese and in English. You can choose one of them as you wish.

[ B AGERE]
SRR, FRZLUT OB DW T, BB ZRMEIZ OV TR T2,
1 HAZ VA (FBEBREOTHBLOEED WMIEL R —k ORI
e -AEA)
WHET T IR
|
Bz @
W FLIE
S
A
Bl
KA
MY
BRI Z AR
YKL MIAL R —b  RERE

[$2 I SNEVUIN )

© 00N>

-139-




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)FEORALS 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.

AR D EEE LT % Grading System

I LT, SR 7 BILL L0 s & AT G 35, 3~ D BB (30%)45 LT A — NT0%)I Lo THF
fli+%, LAR—NCIIZEDOT —~ IO TOBEMOEEVZ T 5,

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 = ERFEIED & Other Faculty Requirements

TX AL -EFE Textbooks

E X5 EE#& Reading List

SMAR—LR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title A e Lt Fundamental Course in Ecology]

FEZEEA Subtitle

EE# R Instructor B 3217 [KOSHIKAWA Shigeyuki] (R tER BB B Bl 22550

1HL 28 Other Instructors | T F&[NODA Takashi](MUEREREL AL 2FZERE), FHES 1B —RR[AIBA Shinichiro] (MiERER 57
BLZWFIeRE), B H M —[MASUDA Ryuichil(BR 5 RF2%2F%), S8 0 faf [HORIGUCHI
Takeo)(BE W92 b)), FKot & —[AKIMOTO Shinichi]( & HF22k%), K FE[OHARA
Masashi[(IERER BE AL 2 2E07), JCiR R Z[SENZAKI Masayuki|(MEREREE R FHF2E67), /A
1% FEIRKUBO Takuyal (HiERBREE B FHF 5257

FIBE5I Course Type i A=
BB Year 2021 K EIBIES Course Number 045084
EARS Semester 2% 1 (& % — | BAfL#I Number of Credits 2
A)
B EMRE Type of Class % IR 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
BREERRS RERFbE (W ERFHR)
LARI)ILa—FK:LAR)L 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
ftFEEEEFDTE Availability of other 1]
faculties
18 R 1§ 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

12 %D 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=H NEE B DT AMD, ED IO AR B I BB ZH L L TWODEW) | AEREFO 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.

$ZZEEHE Course Schedule
1) BREEAEfE 7 (4B i - Bhin
2) b EFE ok (48] fEdy - B, Bd, Rl
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)

#FrE (FE-ETEFEDRHNAEESE 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

fh P EREIE D E M Other Faculty Requirements
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THX AR ZF]E Textbooks
BHEEIRE 2457 Instructions at the start of the course.

E X5 Reading List

SMAR—LR— Websites

AEZE D7R—LR— Websites of Laboratory

{i5% 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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F1EH4 Course Title 55 - A iR Fundamental Course in Molecular Biology]

FEZERAA Subtitle (B ARFERR)

EHIEHE Instructor ) IEZ [MORIKAWA Masaaki] OR 22 i ERBR BB 20 52 057)

HLE B Other Instructors | & S#[FUKUI Manabul({EIGALFFZEFT), 1L f—[YAMAZAKI Kenichi](#ERER BERL 5~
FZEBE), IR HE# [KASAHARA Yasuhiro](& IR B 220 58 ), %A 1E HI[OCHIAI
Masanori] IR B 2 HF AT, /NS AFRIKOJIMA Hisaya] MK IE R 2432 FT), B 5]
[WASHIO Kenji](HIEREREER} FHFSERT), =i 17 IMIWA Kyoko](HUERER BER FAF 200%),
B B 3CIYAMAGUCHI Yoshifumi]( /5 W& B} 5% #fF 50 77 ), & & % [WATANABE
Tomohiro] KRR FAFEHT), A #2—[TANAKA Ryoichi]{EIEE AW ZERT)

# HFEA Course Type BREER AR MF

BB Year 2021 K EIBIES Course Number 045085

EARS Semester 15714 B {73 Number of Credits 2

B EMEE 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 5100

K4 $EI—F % Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

5] BREEEN R (CEME R IR

LARJILa—F:LA)JL Level Code, Level 5 REERE (&4 - BEPRE) BEMAL B GERERRNAEORB) | Kb d@iz
¥FHH

th 5% —FK -4 Middle Category Code, Title 1 ELRER

ING¥A—K -2 Small Category Code, Title 0 Z D GRA 72 H D)

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

Type

P ERBIEZFE 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% d 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.

#FrE (FE-ETEFEDRHNAEESE Homework
Bt B EHZ I > CEDOHREEFR R 95,

To be indicated in the class.

RAEEEE D 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.

fh P EREIE D E M Other Faculty Requirements

TX AL EFE 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

SBAR—LR— Websites
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B D HR—LR— Websites of Laboratory
https://noah.ees.hokudai.ac.jp/emb/HP/

{##% Additional Information

SAEAEE T AN 12 AHDWE 19 BREOSE —FIH#ER R ATOTAZ AT HE 224,

AL A THEE TITHTE THDHN, BCPL L OEE J OFRE R OHIBNC LY A2 T A AR 2 TEM§ 5 alRerk:
DD,

Students should attend the first class for guidance on 12th or 19th April.

Guidance will be given in the lecture room, but it may be switched online depending on the change in BCP level and the
judgment of the director of the school.

St SO B HF IO, R R A CER T D,

Based on the precautions for face—to—face training, the class will take measures against infection.

-144-




F1 B4 Course Title oy AW IR [Fundamental Course in Molecular Biology]

FEZERAA Subtitle (FHZER)

HE% B Instructor )1l IEFE [MORIKAWA Masaaki] (K252 i ERER B2 B A FERE)

#HZZE Other Instructors | & F[FUKUI Manabul({KIER} FWFITAT), LR fE—[YAMAZAKI Kenichi](HIERBR 5i Rl
FZEBE), IR HE# [KASAHARA Yasuhiro](& IR B 220 58 ), %A 1E HI[OCHIAI
Masanori] K IEFBH AW FEAT), /NS AFRIKOJIMA Hisaya] (KIEF2HFFERT), BE &+
[WASHIO Kenjil(MiEREREERLFAFJE0%), = 1 [MIWA Kyokol(HiERER BERL F0F JEBE),
I B SCIYAMAGUCHI Yoshifumi]({K IR B 5= #F 28 BT ), 38 & % [WATANABE
TomohiroJUKIREF=HFFEAT), M 5&—[TANAKA Ryoichi]({EIRAL 0 5EFT)

# HFEA Course Type BREER AR MF

BB Year 2021 K EIBIES Course Number 045086

EARS Semester 15714 B {73 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 5101

K4 $EI—F % Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

5] BREEEN R (CEME R IR

LARJILa—F:LA)JL Level Code, Level 5 REERE (&4 - BEPRE) BEMAL B GERERRNAEORB) | Kb d@iz
¥FHH

th 4343 —K -4 Middle Category Code, Title 1 L

ING¥A—K -2 Small Category Code, Title 0 %@ﬂﬁ( WAL D)

B 550—K§ 5 Language Code, Language THTE3E

Type

P ERBIEZFE 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% d 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.

EFeE (?"—"é_' B/EVEDOABESDE Homework
Bt B EHZ I > CEDOHREEFR R 95,

To be mdlcated in the class.

RAEEEE D 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.

fh P EREIE D E M Other Faculty Requirements

TX AL EFE 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

SBAR—LR— Websites
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B D HR—LR— Websites of Laboratory
https://noah.ees.hokudai.ac.jp/emb/HP/

{##% Additional Information

SAEAEE T AN 12 AHDWE 19 BREOSE —FIH#ER R ATOTAZ AT HE 224,

AL A THEE TITHTE THDHN, BCPL L OEE J OFRE R OHIBNC LY A2 T A AR 2 TEM§ 5 alRerk:
DD,

Students should attend the first class for guidance on 12th or 19th April.

Guidance will be given in the lecture room, but it may be switched online depending on the change in BCP level and the
judgment of the director of the school.

St SO B HF IO, R R A CER T D,

Based on the precautions for face—to—face training, the class will take measures against infection.
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F1 B4 Course Title HEEAE M BR B 4 Feif R [ Fundamental Course in Marine Biological Processes]

FEZEEA Subtitle

EFHEA Instructor TA% B [KUDO Isao) (KZFFiKIERFHFZERT)

B L2 B Other Instructors | 7E/K FHASHIMIZU Munetaka] UK FERF A 5ER7), B4t ZIYOSHIMURA Takeshil(Jk EEE)

FFAEED), T FE[URA KazuhirolOK BERF 2205

# HFEA Course Type BRETR AR MF
BASELEEE Year 2021 ErfE1EIF S Course Number 045087
HF Semester 1% (F#— | BEAI Number of Credits 2
L)
BEWEE Type of Class s 3t &R Year of Eligible Student 1~2

¥W&REF} 2S5 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 )

LAR)I)ILa—FK L)L Level Code, Level

5 REEBE (&1 S SEPIR A (A2 AEOR B) | REFEBEHER
F#FH

th 43431 —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 BIEEDRE 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 B4Z 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

$ZZEEHE 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 (FE-HBEFONBLSE Homework
HOPCOEREZRHATETUIL

Students are required to read the textbook in advance.

RAEST D BEHE L% 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 = 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]

FEZEEA Subtitle

E|EZE Instructor Y& #i% [YOTSUKURA Norishige] (b7 4B 74— VR RV 2L 22— ()

$H L% B Other Instructors | ik FE[SAITOH Takashil(7 4 — /L& &—), 1 A BISATOH Fuyukil(Zr—/RFtE>
& —), §H #M[YOSHIDA Toshiyal(7 4 — /WKt %—), B F F1+[MIYASHITA
Kazushil(Z4— VKo 2—), @ MEERIFUKUZAWA Karibul(Z4—/VRE2—), EE
F—EF[HOSHINO Yoichiro](Z7 44—/ R 5—), N BSr[UTSUMI Shunsukel(7 4—/LF
o #—), EB T3 F[INAGASATO Chikako)(Z74—/LREL & —), H FEFT[AZUMA
Takayukil(Z 4—/V R Z—), [UA JEIYAMAMOTO Junl(Z74—ARtr2—), Ll Faz
[HIRATA Toshiyukil(Z 4 —/ Rt %—), =4 JHSAIMITANI Tomohirol(7 4 —/V K& ¥
—), 1WA #BUZE[YAMADA Toshihiko](Z¢—/V R4 —), 8% FE[DENBOH Takashil(7 ¢

—LREBZ—)
# HEA Course Type BREER AR MF
BASEAE T Year 2021 K& &S Course Number 045088
EAME Semester 271 B 18 Number of Credits 2
B EREE Type of Class s XHERE R Year of Eligible Student 1~2
W &REF} 25X Eligible Department/Class
F243)2%'2—F Numbering Code ENV_BS 5102
K52 —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
5] BREERN R (CEME R IR
LR a—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 EREISE DRI E Availability of other 1]
faculties
18 R 1§ 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 B4Z 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

INIRMOMIEAERE S

4) fRAELTNLTDEARMEIRAOFH — ALHEE ORI
5) BARD A HERMFEL Y — 1 A- A B ELO BB

6) eI LM LR 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) Ecology of stream fishes

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-EEEDAABLSE 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.

BAEEE M D E#E LA % Grading System

BEA~DOBINIEEE (20%) | LEEFHE TSRO DL R — FMREOWNE (80%) (2L~ TR 32, FAILL T, HERED 7 &
LU D 2 AR D4 &35, 7ok HFRIOL AR —MREETIIREDT — IOV TOBEMBOEEV AL . 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 = ERFEIED & Other Faculty Requirements

TXAREFE Textbooks

#E X 5T W Reading List
74— VRSO FE /ALHRE K FA T AW E T — VR R Z—fR 23R, 2006

S BAR—LR—T Websites
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 &TERB Subtitle

HE% B Instructor Tk 5 [KUDO Gakul] CREEBEHIERBRBE R A 0FFEBD)

B #F Other Instructors | Sl FEZ[SENZAKI Masayuki](MiBREREERL 2R 280%), /MR E[KOBAYASHI Makoto](7 ¢
—VRBLU &), JNE HRESKOIZUMI Itsuro)(HUERBREERL 2R 9CR%), Tk Rl [NAKAMURA
Koh](Z4—REr&—), #08: |[E—HB[AIBA Shinichiro] (MUERBREERLFAFZEED), KiE &&
[OHDACHI Satoshi]({XiRFLFHFFEAT), BFH &5 [NODA Takashi](HIERER LR L),
FH JAIKISHIDA Osamul(7 4—/VRtE24—), BE H—R[HOSHINO Yoichiro](74—/1
Fer&—), Yl FIF[SHIBATA Hideakil(7 4 —/VN®> % —), NifE £ [UTSUMI
Shunsuke](Z 4 —/L R Z—), 1% FERFINAKAJL Tatsuro)(74—/L B Z—), @A HK
EB[TAKAGI Kentaro)(74—/V R4 —), $53E ERBIAGETSUMA Naokil(Z7r—/L K&

—)
# HFEA Course Type BREER AR MF
BRAFEEEEE Year 2021 K EIBIES Course Number 045089
EARS Semester 271 (k% — | BALL$I Number of Credits 2
A)
B E MR Type of Class % IR Year of Eligible Student ~
¥R EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_BS 5101
K52 —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
BB BREE T CEMER T HR)
LARI)ILa—FK:LAR)L Level Code, Level 5 KEFP (&1 - FEMER) MR B GEBERIZ2NEOR B) . KERBE LB
ERlE
th93¥H3—K - £ Middle Category Code, Title 1 FErEds
IN3¥EO—K 4 Small Category Code, Title 0 Z DM FEHI72H D)
BE83—F-8#8 Language Code, Language 1 JEE TR
Type
thEEREIEZF DT E Availability of other 1 7Af
faculties
18 R 1§ Other Information EPE R I B R A

F——K Key Words

AERET, AV AERESR, AUiE . W, B, B SO, Bk, LR U RT iR I RS AR, SRR, BRARME
L7IN ’fxﬁﬁéh

ecology, northern ecosystem, Hokkaido, plants, animals, insects, fishes, forest, mountain, tundra, seacoast, river, wetland,
interaction, invasive species, field crop, climate change

2% d B1Z Course Objectives

ARB L, BRERFERICHTE T2 15 AORZYTIZX0iThND, BMEIAER T 2EMEY O RESC, m B AR R I B
L7cifEE , ZNENOREM G BB <R T

LB DN E OB LAY KRB A RERICBIH L2 2 AR72 ey 7 2% A2 LT, db 7 Bt AR RE R 2RIz D0
TOMRBEERD D

This course is conducted by 15 professors of Biosphere Science Division, Graduate School of Environmental Science. They
give a clear talk related to northern ecosystems or ecological topics on the basis of their professional background in each
lecture.

By learning about various ecological topics related to animals, plants and ecosystems in Hokkaido and northern regions,
students can understand the whole picture of northern terrestrial ecosystems

FIE B 4E Course Goals

A E AL 7 B AR RE R DR E O B A B T 528

FEREARER TRI STV A RERERICEE LML g cEaz L
Understanding of whole structure of terrestrial ecosystems in Hokkaido and northern regions
Understanding of ongoing ecological and environmental problems in cold climate ecosystems

$ZZEEHE Course Schedule

. B RE R R AE A B (T )

CAb R RIC BT S BED A RE LR A (SR LS )

. FEE WU D3I HLORE AR ~ A FE 9 48R R ED)
YU RHREOAR, EEF U TRE UNRIRER)

AbHRE - /AL T O T O HIER (FRATRI)

BN LA A oD A BB S (FHE R —BER)

AT ARIZ BT A RH Y R RID A HERIHERE (R E)
AR DA RE S (B B SR)

CO 3 O U1 v W DN —

-151-




9. B —BONDLOF AN A AT L ST ARRER (FHIR)

10. B AEAEM B E PO S FEdk B (R EFPE—RR)

11, HEARRRIZRITHE 55 (SR H )

12. @) —REWFR BAERIC 31T DR A AL SRR (NHEET)

13, LT HROT =/ m ) — LBREEAR ADRE (P ERR)

14. LR [ FAEBR & RAEZE B (BIAREKAR)

15. BpAEB OLREE B AL S ARNE (522 A8

. Structure of alpine ecosystems and climate change impacts (G. Kudo)

. Avian ecology and conservation in northern ecosystems (M. Senzaki)

. Influence of snow and frost on the vegetation in cold biome (M. Kobayashi)

. Ecology, evolution and conservation of salmonids, representative fish in the northern hemisphere (I. Koizumi)
. Plant geography in Hokkaido and northeast Asia (K. Nakamura)

. Vegetation ecology of tropical high mountains (S. Aiba)

. Ecological functions of shrews in boreal forest (S. Ohdachi)

. Rocky intertidal ecology (T. Noda)

. Predator—prey interactions: experimental ecology using larval amphibian (O. Kishida)

O© 00 3 O O = W N —

. Improvement of wild plant genetic resources (Y. Hoshino)

. Nutrient cycling in soil ecosystems (H. Shibata)

. Integrative biodiversity science in animal-plant interactions (S. Utsumi)

. Phenology of northern forests, and their responses to environmental stress (T. Nakaji)
14. Carbon cycle of northern forests under climate change(K. Takagi)

—_ —
—= O

—_
wW DN

15. Wildlife conservation and biodiversity (N. Agetsuma)

#HFE (FE-EE)FORNBLSE Homework
ERIOFER T, R BELE AR5

A handout of the summary of each lecture will be distributed

RAEST D BEHELF % Grading System
BRI E~OSMEEFEEL | £ BB OL R —NMILVFHET 2

Students will be assessed by attitude of attendance and a report after every lecture

fh FEREIE D EH Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List

SBA—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#& Additional Information
AR BT AT TR BRNZEDOZFHLEH T2

ReEpprimz 3R B [ AR R O AW SRR L RNA T,
BRETRL AR AR BRI R B A B CRIE T 2L,

Not only foreign students but also Japanese students are welcome

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]

FEZEEA Subtitle

E{E# 8 Instructor

I3 PHER [YAMAHA Etsuro] (b 5 A 7 4 — L PR 2 — (BfR))

{BL4# 8 Other Instructors

B PE—ARHOSHINO Yoichirol(Z7 44—/ Rt Z—), ilE 1EAIKAWAI Masahito](7 41—
JLREZ—), EHH ZMIYOSHIDA Toshiya](Z7 4—/L K& 4 —)

# HFEA Course Type BRETR AR MF

BB Year 2021 ErfE1E|FES Course Number 045090
EARS Semester 12481 B {51 3 Number of Credits 2
BREMEE Type of Class 2 *&EER Year of Eligble 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

FERER R

BB (CEWE R )

LRJILaA—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)

EE0—K+E&E Language Code, Language

0 BAGETITORE

Type

P ERBIEZFE DRI E Availability of other 3 et & Tr

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 B4Z 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 ¥ 5HE 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-ETEFEDORHNAEESE Homework
FRZLE 2

Not required.

BAEEE M D E#E LA % Grading System

(1) 74— N RIEEOSMEELE, (2)BHR~OSMEELE, (3) BIERDOL R —FORNFIZE>TEHET2
FNENOFAMOLEIRIL, (1)25%, (2)25%, (3)50%L7 D,

Academic grade is evaluated by attendance attitude during field training (25%) and lectures (25%), and papers (50%) after
training.

fh = ERFEIED & Other Faculty Requirements

EWAEREICBDOIRFFEUCHTIR T 528, 72720, BiGE2OCOEE THL20 | EHIBRIZITZ T AN T Za AR RS S
M5, it BE T FDICETEE (LY eyamaha@fsc.hokudai.ac. jp) ~EHA&E T 5L,

RERFFEOFAELTEIT D,

Students belonging to the graduate schools related to biological production can be acceptable.

However, since this program is a practical training around the field, the number of participants may be limited.

Applicants should contact the instructor by e—mail (eyamaha@fsc.hokudai.ac.jp).

Students of the Graduate School of Environmental Science have priority.

TX AT} & Textbooks
TA—IVRRHEA~OFRE /I K 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 OBEESGITE BRI IA— NV ETHEAELET OT, BERNITEEL TITZEN,

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 2021.
When the details have been finalized, we will contact you.
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FLE 4 Course Title

SRR i

I [Advanced Course in Biodiversity Science 1]

FEZEEA Subtitle

E{E# 8 Instructor

FE4% | —H [AIBA Shinichiro] (R P ERER BE Rl 201 22 05%)

{BL4# 8 Other Instructors

EH F%FINAGASATO Chikakol)(Z74—/VRE % —), Aff FRYRIKUBO Takuyal(MiERER

BRI TR
# HFEA Course Type BRETR AR MF
BASELEEE Year 2021 ErfE1EIF S Course Number 045091
HF Semester 1% (24— | BEAi# Number of Credits 2
L)
BEWEE Type of Class s 3t &R Year of Eligible Student 1~2

¥R EF} 25X Eligible Department/Class

273124 3—FK Numbering Code

ENV_BS 6312

K52 —K -2 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

e

BRELA A (CEWE R )

LAR)I)ILa—FK L)L 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 2R

E550—K§ 5 Language Code, Language
Type

2 AARFER OFLEZEDONRAV L INARYE, ZlE T E
i%un) é”ﬂ%ﬂ&‘f%ﬁx%

RIS 50 (HAGE

2 EEEZEDTE Availability of other

faculties

1)

## B EH Other Information

A P R BB R A H

F—")—F Key Words
BEEA R AR T — LT T L

community ecology, ecosystem, statistical modeling, generalized linear model (GLM)

2% d B1Z Course Objectives
ARilFTIE, EMBEELAERRR DRV HIZOWT, £, £RFDT — XTI B2 e T Vo 72OV TR 5,

Overview the community and ecosystem organization and statistical modeling for data analysis in ecology.

¥ 3% H4E Course Goals
MR L R RE R OREE LENRE, EFE T VI OWCHER T D,

Achieve comprehensive understanding of structure and dynamics of community and ecosystem as well as statistical modeling.

{2 % 5HE Course Schedule
FEEFTH]

AL DA

. AEREROIRRE D E K F
. ERERDZERIZE R

. ERER ORI 25 )
FREDINE OIS A O IR N 7oL

CWEEY T2 T R OB

. LIRS L R T Y ElR

CET VG E

B EEBIEET L VAT o S [A

10. B ~AXET L (1)

1. fEE_AXET L (2)

HYHB O AEICIVFHE ONEFIIRIR T A0S

KA REUTZERIC OV T, R 252 AW E PRI (ER)
Outline:

1. Competition and species coexistence

. State factors of ecosystem

. Spatial variation of ecosystem

. Dynamics of ecosystem

. General introduction: statistical model

O 00 3 O U1 v W N —

. R practice
. Generalized linear model: Poisson regression
. Model selection and statistical test

O 00 3 O U1 v W DN

. Generalized linear model: Logistic regression

10 Hierarchical Bayesian model (1)

11. Hierarchical Bayesian model (2)

Order of lecture may change according to the availability of the instructors.

In parallel, lectures dealing with aquatic plant communities are held (Nagasato).
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EEFE (PE-EE)EDAELSE Homework

T AR OIS A TR CEARL T,

1 BHELAERER | HEHE TV 7 OISOV THERT D,

Preparation: Comprehensive understanding of ecology.

Review: Fundamental understanding of communities, ecosystems and statistical modeling.

AR D EEE LT % Grading System

FEA~DOSIMEERE 1 20%, WKL AR —R:30% (FHE3) | FEE O ET LI 3RS 2EIZ DONE :50% (AR) &1 T
P2,

KA %t G e LT RS DV TR, SRS L AR — TR T2 (RE),

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 (Nagasato).

=P ERBIE DG4 Other Faculty Requirements

T¥ A ZFF Textbooks

SEE 15 B Reading List

BRIRERES: B ARAREES  ENTHIAR, 2011

Ecology: from individuals to ecosystems, 5th edition,”Begon and Townsend: Wiley, 2020
T WO DHEFHET Y2 I NP/ MR 2 B 15, 2012

BHAR— LR— Websites
http://hosho.ees.hokudai.ac.jp/introduction/, http://goo.gl/76c4i

B D HR—LR— Websites of Laboratory
https://sites.google.com/site/aibashinichiro/

{i§% Additional Information
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F1B 4 Course Title SRV 54555 T [Advanced Course in Biodiversity Science II]

ST H Subtitle W S R D 48 B & AR W) T #H BB B [Patterns and changes in biodiversity and biological
interactions]

EE# R Instructor WE 24 [UTSUMI Shunsuke] (b5 AW~ ¢ — LR RS2 — (FLIRE) )

B LB Other Instructors | ffif] %%[NAKAOKA Masahiro (7 4—/L K& % —)

FIB#E5I Course Type RELE PR MR E

BASEAE T Year 2021 K& &S Course Number 045092

EARE Semester 2% W (B & — | BAfI#I 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_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 KFPE (& L - BEPEL) A H CRENZRNAOE H , BHEEEER B)

434 —F £ Middle Category Code, Title 3 Fidm

INDHEO—K 4 Small Category Code, Title 1 RS

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

P ERBEFE DR E Availability of other 1]

faculties

18 R E 1§ Other Information W PE R I B R A

F—")—F Key Words

LWL ERVE, SRS WIS, AR EAEH ., thRBhif R, B AERS BHEARRT | AR R

biodiversity, evolutionary ecology, adaptation, biological mteractlon, defenslve system, pollination system, ecological
entomology, community ecology, ecosystem function

E#U) B4ZE Course Objectives

Rtk ~ Ik D AR/ A RERICB T DAEM SO F — 2 L DOEBIFER, BIOEIZERTHEYOLREILEAEY
F'EHEEMEJEH COWTHESAFET D,
Understanding of patterns and changes in biodiversity in various ecosystems from land to ocean, and of ecological adaptation
and biological interaction under various environments

FIE B 4E Course Goals

SESFRAT— VT RONDAEM OB — | BILOEY O I s SR AR A AER 2 oW, NS St
DRE YT RTDNTEES,

FHTER A B A TR TE AT O MERAE G5,

Learning of biodiversity patterns observed at various spatial/temporal scales, and of life-history strategy and plant—animal
interactions from basic to the most advanced topics.
Improvement of reading ability of original articles of international journals.

$ZZEEHE Course Schedule

1) ZEMZRRMESIE (R )

2) AW REIE D fENT F5 1 (i)

3) MM D ZE B L O Rk (i)

4) WA & AR RE R A RE ()

5) RO L E LA T I DAL (NE)

6) AW B O AR LR B RE ()

7) BEERIZIRAF LT IR ROt b ()

8) i {b &A= B> FH A3 B (PIIfE)

1) What is biodiversity? (Nakaoka)

2) How to analyze biodiversity (Nakaoka)

3) Variation in biodiversity and its causes (Nakaoka)

4) Biodiversity and ecosystem functions (Nakaoka)

5) Red queen and contemporary evolution (Utsumi)

6) Diversity in biological interactions and community dynamics (Utsumi)
7) Diffuse evolution in a community context (Utsumi)

8) Reciprocal linkages between ecology and evolution (Utsumi)

#mEE (FPE-EHE)EDANB LS E Homework

BEDBRIHERZNE DO EN L OVICHI B E R Z BT T2, BRIORFERCZE RSN T D BE R E 2 S T HZ LIk
0. BEOHEMNEDHND,

A summary book of each chapter will be distributed. By checking the specific parts of the summary book and/or suggested
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materials, students can improve the understanding of the lecture.

FAEET D B2 LF % Grading System
BEAOBINEE LR —NI L Tl T2, LAR—NCIIREDOT —~ IOV COBRE 25l 15,

Evaluation is based on participation in class and writing a report.

fh S ERFEIED & Other Faculty Requirements

TXAREFE Textbooks

%52 BE Reading List

SBAR—LR— Websites
https://noah.ees.hokudai.ac.jp/biodiversity/index.html, https://www.fsc.hokudai.ac.jp/suiken/

B D HR—LR— Websites of Laboratory

INHEAFSE R https://sites.google.com/site/evocomecol/

T2 b v SEBR T (A 22 28) « http://www.fsc.hokudai.ac.jp/akkeshi/

Utsumi Lab: https://sites.google.com/site/evocomecol/

Akkeshi Marine Station (Nakaoka Lab): https://www.fsc.hokudai.ac.jp/akkeshi/en/index.html

{5 Additional Information
216 RESROI B AR 238 IRFFR, NIEASSKER A0S 372

Among 16 lectures, Nakaoka gives 8 lectures and Utsumi gives 8 lectures.
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F1 B4 Course Title AR F iR 1 [Advanced Course in Ecological Genetics I]
SEZ|IEB Subtitle
EEHE Instructor #1847 [KOSHIKAWA Shigeyuki] CK“#Be i ERERBTRL AT 5ER%)
$H L% B Other Instructors | KJF FE[OHARA Masashil(MiERERBE B A F 7EB%)
# HEA Course Type BRETR AR MF R
BASEAE T Year 2021 K& &S Course Number 045093
EARE Semester 2% W (B & — | BAfI# Number of Credits 2

A)
B EMRE Type of Class % FERER 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
HEM, EENE R ERSEENE, (R, AL A

population, genetic variation, genetic diversity, conservation, ecology and development

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.

$ZZEEHE Course Schedule

DM OBERARERK (1 [B])

2B RTHHEDZEE [\])

A R EEFH A A (1 [A])

)T BATHL L AL [20)

5)ERAIZE B LRI OB REQR [7])

6)IE AR AL AR DD L [RIFE (L [A])
TERBEDNEY) DI RIFE T BT ONTA [|])

8) AMEIBIR PO FIERHE 2 I Di%7m3 [[))
1)Population genetic structure (1 lecture)

2)Changes in genetic frequency (1 lecture)

3)Effective population size (1 lecture)

4)Inbreeding and hybridization (1 lecture)

5)Genetic variation and population dynamics (2 lectures)
6)Loss of genetic diversity and restoration (1 lecture)
7)Environmental Effect on organismal development (4 lectures)
8)Discussion on methods and theories of ecological genetics (4 lectures)

#mEE (FPE-EHE)EDANB LS E Homework
HHOREDOTE HEHEL T, 4.5 BEBRED B T2 NEEND,
As a preparation / review of weekly lectures, 4.5 hours of study is desired.

AR D EEE LT % Grading System

(DEROFEICBITHEME, QORE~DOSMEE, Q)VFHRL R —rONFIZL> T2, TNEHOFIO L
1%, (D=10%, (2)=30%, (3)=60%&F %,

JRIERILB LR R — 2B Ic L DM A RIEHE

Attendance and written report
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fh FERBIE D E M Other Faculty Requirements

T¥ AT} Textbooks
W AEREE RIS, 2015
AR TS ATy b B XN —h TAE YR A =L FERF RS, 2012

#E X 15T W Reading List
WP DAE L L EGHAERE S/ RIR HE WS, 2010
AREHEAL TR AR ATy b Fe X)L —h TAE YR A —~L TR RE, 2012

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory
http://noah.ees.hokudai.ac.jp/e_and_g/ohara/
https://noah.ees.hokudai.ac.jp/koshi/

{i5#& Additional Information
I A —2— IV EE

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 g8 {= [SUZUKI Hitoshi] R HERBR BEAL 20 5ER)
{8442 B Other Instructors
L BFER Course Type RELE PR MR E
BASESE T Year 2021 K& &S Course Number 045094
EARS Semester 2% (& % — | BAfL#I Number of Credits 2
L)
B EREE Type of Class fits X E R Year of Eligible Student 1~2
¥W&REF} 2S5 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
LARJa—F:L AL Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th93¥H3—K - £ Middle Category Code, Title 3 Wi
IN}ETI—F -4 Small Category Code, Title 2 BRI
&EEO—F - §EE Language Code, Language 0 HARGETITHRE
Type
thEEREIEZF DT E Availability of other 1 7Af
faculties
18 R 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% d 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

HIERBRBEDOE BN LES R WFH 0 E DEARE DAL, 2L TEY OBREMEISPELEZ B ET 2 LT, £AEMEBRFOBIER
BEBIZOWTOMFIIRTZENTERD. D EERBEENICIZE DIV BRI E R’ HHD, 2) FDIH7e BRI RITE
DINTFHEE, REFIN TV, 3) BILBLOELIZB T2 BENEROER, 4) BERICESCRKBEROHEE
15, IHIZ, 5) HFETH H DAERRBEFHIF 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.

$ZZEEHE Course Schedule

1) Word Zfin\ 2723

) RTT—HUBETTT 4>

3) —fLRIEET L ERIA LT LE L E
4) Google Cloud Platform

5) Linux OffVNIF

6) Bioinformatics

1) How to write articles with MS Word

2) Data analysis with R

3) Generalized linear model and likelihood ratio test
4) Google Cloud Platform

5) How to use Linux system

6) Bioinformatics

EEEE (FTE-ETVEDODHNEESE Homework
FEOEZEOTE - EBLLT, 2-3 RERED A 2 FENREEND,

Studies for 2—3 hours are encouraged for preparation and review in each lecture.

RIESEM D E#E LA % Grading System
JFRIEL T, RERBEO 7 FILLEO G ZBGEREN OGS T D, REA~DOBIEERE(30%) B LN R —NT70%)IZL>THE
9%, LIR—FCIIREDT —< T O TOHEDOIEEZF 15,

In principle, a student who has 70% or more attendance is subjected to the grade assignment that will be scored on the basis of

-161-




ardency (30%) and reports submitted (70%).

fth = ERFEIED & Other Faculty Requirements

T¥ A ZFF 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 BRED AR5 1 [Advanced Course in Environmental Molecular Biology 1]

FEZEEA Subtitle

E{E# 8 Instructor &3 % [FUKUI Manabu] (IR F2HFZERT)

4% B Other Instructors | ¢ )Il  1E 3 [MORIKAWA Masaaki]l(#t Bk B2 82 B 52 AF 42 52), 1l B X [YAMAGUCHI
Yoshifumi] (IR EM 2R FERT), 2 HEMIKASAHARA Yasuhiro] (RIRBHARFZEAT), A IE
HII[OCHIAI Masanori] (iR B+ 0F 22 HT)

1 B#&%l Course Type BRA EBE L B

BASEAE T Year 2021 K& &S Course Number 045095

EARE Semester 1528 B 78 Number of Credits 2

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

¥R 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 LA Level Code, Level 6 KEBE (& 1 - PR B R E CERERZANRFOFR A | FEiEEFRE)
th 4343 —K -4 Middle Category Code, 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

thEREIEZF 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#)

1-1. 5% Re 2R o Sk GRAE, 208, AEER)
1-2. MERBBROHENFELLTOMEY

1-3 K A L RE AR

2.7 ) BRI AR (1R, AR
2-1. LI AW A e A

2277 ) DA

2-3 SR AEMEREFOIRIL DIy 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)

4. oy BB B e, %HA)

4-1. B o Higk

4-2. BB OOBREEIE S O oy T
4-3. B DA RO 43

5. WHALEEORAEAB LS (3 A, (L)
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5-1. BLIZORREHX (8 A HERR)

5-2. AERIEE YEOHERF IR (AR

5-3. WHILFHDIEM BTG (4 IRAR)

Organisms inhabit in various environments. Their metabolic diversity and adaptive capacities are higher than our expectation.
To better understanding of their roles in various ecosystems and adaptive molecular mechanisms, we study the following
topics.

1. General Microbial Ecology (by Manabu Fukui)

1-1. Fundamentals of Microbial Ecology (Phylogeny, Taxonomy, Physiology)
1-2. The Carbon, Nitrogen, Sulfur and Iron Cycles

1-3. Aquatic Microbial Ecosystems

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

3. Molecular Biology of Extremophiles (by Masaaki Morikawa)
3-1. Hyperthermophiles

3-2. Psychrophiles

3-3. Halophiles

3-4. Acidophiles/Alkalophiles

3-5. Oleophiles

. Molecular Entomology (by Masanori Ochiai)

1. Fundamentals of Molecular Entomology

—2. Molecular Mechanisms of Environmental Adaptations in Insects
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)

EEFE (PE-EE)EDAELSE Homework

R T B YRR OGO B D FERLETHD,

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.

RAEST D BEHELF % Grading System
DEEOEEITBITIEMEE, QRE~OSMEERE, Q)FHRL RN—rDONFIZE> TRHE T 5, LT HOFHE O bR
%, (1D=10%, (2)=30%, (3)=60%&7 2,

Attendance rates and reports

fh = ERFEIED & Other Faculty Requirements

T¥ AT} Textbooks
Brock Biology of Microorganisms,”M.Madigan and J.Martinko : Prentice Hall, 2006

E X5 EE#& Reading List

SWAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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FLB 4 Course Title BBy A W55 I [Advanced Course in Environmental Molecular Biology 11]

FEZEEA Subtitle

E|EZE Instructor =8 3 [MIWA Kyoko] (KF:Be HiBRER 55 Bl #F 2E85E)

B LB Other Instructors | LI f&—[YAMAZAKI Kenichi] #iEREREE R} A E0R), R FI[WASHIO Kenjil(MiEkER
BRI 2ERe), F 56 —[TANAKA Ryoichi] (IR BHAAFZE5T)

# HFEA Course Type BRETR AR MF
BB Year 2021 K EIBIES Course Number 045096
EARS Semester 221 (k% — | BALL$I Number of Credits 2
L)
B EMRE Type of Class % IR Year of Eligible Student 1~2
¥R 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 LA 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
thEREIEZF 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

3% 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

T DBRBEIGE « AN ATMED L B 53 1L~V TEAREL | ST 5283 TED, Fio, TIWOHEW & BREEERE 2 AWM
\ZESETHHIEMIZOW T TV CTHEAREL , ST 5203 TED,

To explain molecular mechanisms underlying response and resistance to environmental stress in plants

To explain the methods to utilize plants for human life and remediation of damaged environments at molecular level

$ZZEEHE Course Schedule

- HIERBRBE O LB DAL WM O R LR REIS

B RLDATI = 5 BREEISE LG . SEERCROE(L

FHOIFXTNVEERDFE , B RZ BB OE . M I D15 % L HER

- AFRE L DIER T EHE OF BAEA

—Evolution of plants for adaptation to environmental change on earth, application of functions in plants

—Molecular mechanisms of photosynthesis, photosynthesis in response to environments, evolution of photosynthesis systems
—Identification of mineral transport molecules in plants, generation of plants tolerant to nutrient deficiency and toxicity,
remediation of polluted soil by plants

—Physiological function of plant hormones, interaction between plants and bacteria

#HFE (FE-EE)FORNBLSE Homework
FEOFEEOTE EEHELT, 2-3 BERED B EEENLEEND,

Studies for 2—3 hours are encouraged for preparation and review of each lecture.

FAEET D B2 LF % Grading System
BRE~DSIBEEB0%), LR—hERER(G0%)%E B 2L CRid 5,
Class participation (50%), reports and tests (50%)

fh = ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks
T X AMT R TIAA T D,

Handouts are distributed in each lecture.

% 5T HE Reading List

SMAR—LR— Websites

AE=E DR—LR— Websites of Laboratory
http://noah.ees.hokudai.ac.jp/emb/ymzklab/yamazaki.html
http://noah.ees.hokudai.ac.jp/emb/miwalab/
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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

{i§% Additional Information
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F1 B4 Course Title My 4= B 24535 1 [Advanced Course in Plant Ecology 1]

FREEHE Subtitle

E|EZE Instructor /NP 3E2E [ONO Kiyomi] (RIEEMZ2AFSEHT)

{8442 B Other Instructors

F HFE% Course Type BRIER R EMELE

BASEEE Year 2021 K& &S Course Number 045097
EARS Semester 15214 B {7 Number of Credits 2

B EMRE Type of Class % FEER Year of Eligible Student 1~2
X 2FEl 25X Eligible Department/Class

F2431)2 %' 3—F Numbering Code ENV_BS 6340

K¥E3—K 4 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
BB BREEE T CEMER T HR)
LARJ)ILa—K:LAR)JL Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH SR B)
th 4343 —K -4 Middle Category Code, Title 3 K

7N $O—F -4 Small Category Code, Title 4 KA RE

EE&0—K-E5& Language Code, Language 0 HAGECTITORE

Type

thEEREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information AW R R B H

F—J—F Key Words
HERL, EFRFM, KFIH, ARLRIRZ, & COz2
photosynthesis, nitrogen utilization, water relations, stress responses, elevated CO2

12 %D BE Course Objectives

M DERE, WIS ZDAN =X L E SRR AT REEOBENSEM T2 BELET, HRAOHMOAERES
A BEDE & B0 B LS SARTRBREE I DN BIERL T IO W T RS TRV ET,

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.

FI:Z B4E Course Goals

- e EoEmERMY OAERE - ABOBE BXO\ ZNoDEFERKEEL COAEREROFHELDBEIZOWTEEFT 5,

— To understand ecology and physiology of terrestrial plants, and their relationships with the properties of the ecosystems as
their habitats.

$ZZEEHE Course Schedule

G

R D IEA R

2) N FPE R O

3) BRYECAKIR A~ DREY) DI

)Y DEEFR U DIRVIATLF M

5) VR HEL Wk

6) & CO2 BREE~ DI DIGE

) K DK F

Course Schedule

1) Photosynthesis

2) Transport of photosynthates

3) Responses of plants to high light or low temperature
4) Absorption and utilization of nitrogen and phosphate by plants
5) Deciduous and evergreen

6) Responses of plants under elevated CO2

7) Water relations in plants

#FrE (FE-ETEFEDRHNAEESE Homework

BREOHBDIGEBSNE DGR ZEA L £, HAEEZRDAT-DICEHMEENREN T AR IR E B B A ENMLET
7

Handouts will be distributed at the beginning of each lecture. References suggested in the handouts may be useful for further
understanding.

FAEET D B2 LF % Grading System

FHIEUTC, RERZO 7 SILL O EREMEOSRMEELE T, 72720, BARE~OS &I L)L 215 L T&
WG EE, BEICEDFEHNHIVUEKFER NI LET A,

AT, FEA~OBIMEE L > TRHMEL 3, REA~OSMIEE Tk, RS ICIVBEMRLIOE T8 NELTWDENED
AT DNWTH L ET,
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RPUZESTITA LT A2 (ELMS D Moodle ZFIHLTZA L 7= R) #ERICLET, ZOWEL. ERAIGE T UILME T
LEMEFITET, A=V TOFEORNER>T, HFEELET,

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. The evaluation of the attitude in class includes
student’s intensive commitment to leaning in the class.

Under some circumstances, lectures may be provided on line (on demand using ELMS Moodle). In that case, I will ask one
question which can be answered if you listen to the lecture. I will regard you attended the class by sending the answer by e—
mail to me.

fhFEREIE D EH Other Faculty Requirements

THX A -#F & Textbooks
BREIIEHLEE A,

Textbooks are not used.

HEE 15 EE® Reading List

T AT KR R YRR, 2015

SeLARERED DTG TR XA AR, 2003
WMo A RE— AFIRREZ LM /TS —BB: FHEE, 2013

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/

{##% Additional Information

- ZOFEFITRIER FIFIET RLIREF v /N R) TITWET, RIS Lo TUIA U T U Rl RITRDZEbH DD T, il L
FE, Y EE ONE) ICEANZA— L TR WG b TIEEN,

This lecture is held at a lecture room in the building of ILTS (Institute of Low Temperature Science) in the Sapporo campus.
Under some circumstances, lectures may be provided on line (on demand using ELMS Moodle). Please send an e—mail to Dr.
Ono before registration.
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F1EH4 Course Title T A Re 455 11 [Advanced Course in Plant Ecology II]
FREEHE Subtitle
EFH A Instructor T & [KUDO Gakul] CREEBEHIEREREE R A F9ERT)
{8442 B Other Instructors
L BFER Course Type RELE PR MR E
BASESE T Year 2021 K& &S Course Number 045098
EARS Semester 271 (k% — | BALL¥I Number of Credits 2
L)
B EREE Type of Class fits X E R Year of Eligible Student 1~2
¥R EF} 25X 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:L AL Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th93¥H3—K - £ Middle Category Code, Title 3 Wi
IN3¥EO—K & Small Category Code, Title 4 FEYERES:
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
thEEREIEZF DT E Availability of other 1 7Af
faculties
18 R 1§ Other Information PRI B E R A

F—")—F Key Words

TIHAERE T EAVAERES WIS, ARTE S AR AR R R R R A R RE T

reproductive ecology, evolutionary ecology, adaptation, life-history, biological interaction, defensive system, pollination
system, plant ecology

23D BH4E Course Objectives
WA D ZAFIRBHH L AT BOANE SRR A A=A AR OBLS ) BEE T2

Understanding of diverse reproductive systems and life—history strategies of plants on the basis of biological interactions

¥l 1% H4Z Course Goals

HEW) DT8R NE & AR TR B AT DDA DWW T, FEREN DRSO Ry 7 AT OW TS

FHTER SR B ) CHEMECED D OHMAES TS

Learning of life—history strategy and evolution of diverse reproductive system in plants from basic to the most advanced
topics.

Improvement of reading ability of original articles of international journals.

{2 % 5HE Course Schedule

1) BSRIEIR PRI

2) BIHL AT LD L ERNE

3) 1M R A D A W AR LA

4) FEA-HAT LI A KD AR

5) T4 O & S JE AT HE G

6) BB BT R A 3K D A W T AE B

7) rma— U R &R I

1) Natural selection and sexual selection

2) Diversity of mating system in plants

3) Plant—pollinator interactions

4) Ecology of seed dispersal and germination
5) Strategy of carbon fixation in plants

6) Plant—herbivore interactions

7) Clonal growth and vegetative reproduction in plants

EFEEE (FE-EE)FEORALS E Homework

BEOBRIZERNE O ER 2L NTHBIE R A AT T2, BRI ONEREITRIILTWDREE e S A4S T 2281k
0. BEORMERRDHND,

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.

RAEST D BEHE L% Grading System
BEAOBIMEELL R —MNIE> T2, LR—F IR EOT — < IOV T OBR A A 15,

Evaluation is based on the participation in class and writing a report.

fhFEREIE D E M Other Faculty Requirements

T3 A -#F & Textbooks

% 5T HE Reading List
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SMAR—LR— Websites

AE=E DR—LR— Websites of Laboratory
THEAFSE 22 http://hosho.ees.hokudai.ac.jp/” gaku/index—j.html

{i5#% Additional Information
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F1 B4 Course Title B A RE S HFim 1 [Advanced Course in Animal Ecology 1]
SEZ|IEB Subtitle
FF#E Instructor /NR BER [KOIZUMI Ttsuro] (RAEBE HWERER B2 B 2R ZEF¢)
$H L% B Other Instructors | TFH &S [NODA Takashi] (IERER 5L AL 2 5EPE)
# HEA Course Type BRETR AR MF R
BASEAE T Year 2021 K& &S Course Number 045099
EARE Semester 15 (F ¥ — | BAIE Number of Credits 2
A)
B EMRE Type of Class % FERER Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class
F2731)24 3—FK Numbering Code ENV_BS 6352
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 5 B A RES:
=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
g, EIRRE, BEEE, 1T8), fRe. H#1L, Bis

Animal, population, community, behavior, conservation, evolution, genetics

2% d B4Z Course Objectives

W O A TE S K OATENC B 2 JLRE R e BERR L P SR F 15 B OB RHE X OFREE OB EL 2 DR EIEAE IOV TH TN Hi
ERERBEZAIT T 24 D A RERY - EEAL IS B DWW THERETED D,

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.

FI:Z B4E Course Goals

Z =0 AR AT SRR | EAREENRE, FEMIAE AR ST 2 U TR AR D ZE [N F — 2 L DHERFTZ AL
T AR BRECEAINNCRDHIL, ITFORRBEABICIVF X RIINABEN, ARG ICOWTEHAFTEAI5107252
L,

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.

{2 % 5HE Course Schedule

55 P4 50 (3 [\])

MR ORI, TERIAE BAEH SRR IR TR ARME D 22/ F— 2 2 DHERTTE A 7 e A

JNSRARRR (12 [8])

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.

Itsuro Koizumi will talk about the following topics in 12 lectures:
Evolution / Behavior / Reproduction / Conservation / Genetics

#FrE (FE-ETEFEDRHNAEESE Homework
RRIZRRS U, No special task

BAEEE M D E#E LA % Grading System

R D 6 FILL EOHEEMRREHIORG:ET 25, 72720 BRANTRAR Y TE YR B I N H UL F IR L R — ML I0E
BT %, RESOSIFREL (50%) | FEEIORZEIZIS T DR B IZE (50%) IZ KV FHmZE1TD,

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 = ERFEIED & Other Faculty Requirements

TXAREFE Textbooks
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AEReF A A AR R TER: mAE TR A, 2004
MEAEAEREY T - B E S RO RS, 2003
Ecology: from individuals to ecosystems, 4th edn.,”Begon, M., C.R. Townsend & J.L. Harper: Blackwell, 2006

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory
https://noah.ees.hokudai.ac.jp/envmi/koizumilab/

{i§% Additional Information
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F1 B4 Course Title B A BE S I [Advanced Course in Animal Ecology II]

FEZEEA Subtitle

EE# R Instructor BFH P& [NODA Takashi]l OKZFe i EREBR B2 R AHF 5202

$HLZ B Other Instructors | /MR HES[KOIZUMI Itsuro] (MIERERBERL2AFZER%), #5% EMIAGETSUMA Naokil(7¢—
IR Z—), K4 %5 [OHDACHI Satoshi] IR B #4122 5T, B H 1A [KISHIDA
Osamul(7 4—/VRE%—) ZRMA @ AKESIMORITA Kentaro] ( At 5 EME 71— L F R
A — () )

# HFEA Course Type BRETR R MF
BAELEEE Year 2021 FMEIES Course Number 045100
EARE Semester 2% W (B & — | BAfI#I Number of Credits 2
A)
B EMRE Type of Class % &R Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class
F2731)24 3—FK Numbering Code ENV_BS 6352
K5 #3—K - & Major Category Code, Title ENV_BS Environmental Science Biosphere Science
BB BREFE T CEMER T HR)
LAR)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - FEPRD) AR E CRENBRNEORH  BFEfEER B)
4343 —F £ Middle Category Code, Title 3 Fidm
IN3¥Ea—K -4 Small Category Code, Title 5 B A RES:
=553—F -5 1& Language Code, Language 2 HARGER QYEGEONAV L TNAZHE, B BRI S 58 (B AGE
Type XU YEEE) R E T D1%E
=P EREISE DRI E Availability of other 1]
faculties
# B EIH Other Information EWER A BRER A

F—J—F Key Words
W, BERRE, FEE, 1T8h, R4, (b, FERIFE A/EH

Animal, population, community, behavior, conservation, evolution, species interaction

23D BH4E Course Objectives
W AEREFL D IGT ORE S EBURIZ W CEFERIZ BRI 5,

The objectives of this course are to understand an overviews of recent history and present status of animal ecology.

FIE B 4E Course Goals

AR LD RGEOIEHE EBURICOWT, EITERHE, BRE. 178D, fha, b, TR EEMICRE DFFJE R Y 2120
Tl CED IO D T,

To summarize overviews of recent history and present status of animal ecology, especially, research topics about population,
community, behavior, conservation, evolution, and species interaction.

$ZZEEHE Course Schedule

B [ s REAE AL R

FEAE R BEAR

HFEE M LI A B GSHICFLE)
INRIERR R A AR RE

AR FEAHS : B AR A RE 2 LB AL TR 5
REEE & IO R HEE S

Takashi Noda: community ecology

Osamu Kishida: species interaction

Naoki Agetsuma: mammal ecology

Itsuro Koizumi: conservation ecology

Kentaro Morita: population ecology and life history of aminals
Satoshi Ohdachi: phylogeography of mammals

#FrE (FE-ETEFEDRHNAEESE Homework
R TEY LIF AR 0@E0, 3 =V REORER) O E A,

Students need to read a few scientific papers and prepare things for group presentation as homework.

RAEEEE D E#E L% Grading System

JRRAIEL T, 25O 7 2L o B2 AT M 0S5t e 35,

RO EICKBITLEME, QBEE~DOSIMEBEIZLS>TEHET 5, TNENOFMOLEL, (1)=50%, 2)=50%&F
Do

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 (50%), (2) attitude of attendance (50%) in every class.

fh P EREIE D E M Other Faculty Requirements
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TXAREFE Textbooks

§R =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

REHA Instructor T B [KUDO Isao] (KZEFiKFEREHFSER)

HLE B Other Instructors | HAF ZF[YOSHIMURA Takeshil(K ERL FMF FERE)

# HFEA Course Type BRETR AR MF

BB Year 2021 K EIBIES Course Number 045101

EARS Semester 221 (k% — | BALL$I Number of Credits 2
L)

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

¥R 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 LA 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 ERBIEZFE 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.

{2 % 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 (FE-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 DO 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 FERBIE D E M Other Faculty Requirements

T¥ AT} Textbooks

E X5 EE#& 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

EE# B Instructor i FnE[URA Kazuhiro] UK EERLAHF L)

HLE B Other Instructors | E/K 524 [SHIMIZU Munetaka] (K=FBe/KEERLH 2 ZER%E)

# HFEA Course Type BRETR AR MF

BB Year 2021 K EIBIES Course Number 045102

EARS Semester 271 (& % — | BAfL#I Number of Credits 2
L)

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

¥R EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_BS 6360

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

BB BREFE T EMER T HR)

LAR)ILa—FK LA 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—K-E5& Language Code, Language 0 HAGECTITORE

Type

P ERBIEZFE DRI E Availability of other 3 et & Tr

faculties

## B EH Other Information YR B E

F—")—F Key Words
., MEPE AR MEED Y, BREE, AEBRSE ARTE S WIS AW AR RE (BEARTH)

fishes, marine invertebrates, environment, physiology, life—history, adaptation, aquaculture and resource enhancement

2% d B1Z Course Objectives

KEEENY) DER B ~ D i LI B AT =X D AR AE N OO, N OEEE X TEW A FE (B O REE 2N
Do

Learn physiological adaptations and responses to environmental changes in aquatic animals and discuss about future directions
of aquaculture and resource enhancement.

FIE B 4E Course Goals

FAD AR 2R PRI O W TBRBE L OB H Y TR T& 5,

A HEEN ) D FEAR N 72 A BRI OV TERELOBDY TR T& 5,
KB DANE S — o LB L OB AT TE D,

HEPEDBREE A TN T DK BE M) DISE AN =X OV THIATE D,
FEee 72 £ v (EFRHE) D720 O BAR 2 F IR A2 S T& 5,
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

122 5HE Course Schedule

1) A D A PR YRR
2) B OBREE DG
3) D EIH LG —
4) BIHOKE G

5) Wi PE S MEBh ) D A LR e

6) Wi PE M F HE B A D BREE ~ D IS

7) ¥ P S HEBY A 0D ARV SR E —

8) Vi PE BT MEEN 1 D M 22 5

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

#HFE (FE-EE)FORNBLSE Homework

BEPIHER To be announced at class

-177-




BBl BE#E L% Grading System
EEOSMEELE (40%) | B RFEF (30%) BEL O R—M LB 7 (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 FFE D 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¥ A ZFF Textbooks
S TICE R A B R AT T2,

Handout will be provided at class.

E X5 & Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{i§% 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]

FEZEEA Subtitle

EE# R Instructor ] HERR INAKAOKA Masahiro] (b5 AW 7 4 — VRS2 21— (BE))

HLH B Other Instructors | B T & 7 [NAGASATO Chikakol( 74— /LRt Z—), WY A HEE[YOTSUKURA
Norishigel(7 t—/V K& % —), FHEH BEHISADA Tomonoril(7 4 —/VREL 4 —), ik
[%[DENBOH Takashil(7t—/V Ko Z—)

FIB#E5I Course Type RELE PR MR E
BASEAE T Year 2021 K& &S Course Number 045103
EARE Semester 2% W (4 % — | BAfI# Number of Credits 2

L)
B EREE Type of Class it X E R Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class
F2731)>4 3—FK Numbering Code ENV_BS 6370
K52 —K -8 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
IN3}ETI—F -4 Small Category Code, Title (NS
&EEO—F - §EE Language Code, Language 0 HARGETITHRE
Type
=P EREISEE DRI E Availability of other 1]
faculties
18 R 1§ Other Information W PE R I B R A

F—")—F Key Words

KA BE WESE TV N Ml s RIS EEERET BEEAREY EERAES

algae, seagrass, phytoplankton, cell structure, development, fertilization, physiological ecology, community ecology, ecosystem
ecology

12 %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 S E, F8 42, AEBR, ARREZRCICBIL TR T 2 L 01T, KBRS D AW O ISHERE A F O, iR
BDAMFELDRIEE EWEL, EFREDBE VDO OIFT 5L BINET D,

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

LHERE HATEA T DGR OKBEIERE TSI MO RS AW Bl O Rk L BRIR 0 IS 2 I i B 952 &
% HFELT 5, Students will understand the characteristic features of biological phenomena and the basic and new scientific
knowledge on aquatic organisms in this class.

$ZZEEHE Course Schedule

LT O5HEE ORNFIZOWCGEES T,
1. MDD AR A RE T

LTI DEBERE LA ER

. BEOMIRGE O 2R

. WHHOAEIH, A

. IKIE A LR

. 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

=W DD = O W

EFrE (FE-BETHFEDORHNAEESE Homework
FRZHLEHOEE AN, TReOBRELZZBITL TR,

There is no duty of preparation on this course. Reading textbooks on marine biology and ecology will be useful.

RAEST D BEHE L% Grading System
23 (EH) ~DHIE L LR — M L DA B

Evaluation of attendance to class and reports

fh FEREIE D EHE Other Faculty Requirements

THX A -#F & Textbooks

WEFEAE RS HEH B (FRAE), ZRE ERED (FRfE), B AR (W) ST IR, 2016
FEFE 30 (B B AR « BN RO WAL - HIER - BRER LB B R R 2, 2007
WEEENM DOAERE A B AR NRES SR, 2020
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&5 EHE Reading List

BV, FHME A EE, 2020

IRERAL T B AROWEIAINELZ D020 : KE T CEDVPHFEDERER /IR & 5kt 2020
KA RAEMOMALE A MELNE SRR, ) 5 RAE, 2014

SBAR—LAR— Websites
http://www.hokudai.ac.jp/fsc/

B D HR—LR— Websites of Laboratory
http://www.hokudai.ac.jp/fsc/

{l5% Additional Information

M BEL, AT EWE T — VSR e 2 — (R R SEBRET, S5 BRG G SEBR AT | TR 2R B i SR . RS RS2 BRI 1T
FTBLTCWET, A F— R WAL T A T v U R EOZ e S BN O ORI DL AR — MERIZ LD i
OFET, MEITETHEERXNTITOET, SRS EVELZD, BEFIZ ELMS BXUOA—/LABU TEKELET,

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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F1H4 Course Title Ik PB4 T [Advanced Course in Aguatic Biology 11]

FEZEEA Subtitle

FF# 8 Instructor I3 BES [YAMAHA Etsuro] At 5 2EME 7 +— VRS0 2 — (LK)

L% B Other Instructors | =i 5L3=[MUNEHARA Hiroyukil(Z74—/VREZ—), B F F1LHIMIYASHITA Kazushil(7
4=V REBH—), =48 BEFIMITANI Yokol(7 44— /L& Z—), LA JHIYAMAMOTO
Junl(Z 4— LRt Z—)

# HFEA Course Type BREER AR MF

BB Year 2021 EEIES Course Number 045104
EARS Semester 2514 B {7 Number of Credits 2

B EMRE Type of Class % &R Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6370

K5 #3—K - & Major Category Code, Title ENV_BS Environmental Science Biosphere Science
BB BREFE T CEMER T HR)
LAR)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - FEPIRL) AR E CRENBRNEORH  BFEfEER B)
4343 —F £ Middle Category Code, Title 3 Fidm

ING¥AO—K -4 Small Category Code, Title 7 KE ALY

=553—F -5 1& Language Code, Language 0 HAGECITHRE

Type

=P EREISE DRI E Availability of other 1]

faculties

# B EIH Other Information EWER A BRER A

F—J—F Key Words

KB, BERSE, ANVAAT  ASAFaX T SAAT VAN — WEEEEILIE, SR EE | AR, A TSR
Aquatic animals, bio—logging, bio—telemetry, cephalopod, Japanese flying squid, marine mammals, top predators, selective
breeding, biodiversity, biogeological elements

2% d B4Z Course Objectives

A F KBRS 2T DN TOLK O DEIE ST | E DAL B L 5.2 DB E) [TEIRE OReE4 21
Y5, SHIT, ENOEMNTT 25 1EEBRLL . BIRFIHIZOWTHEET 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 OITENC R B 5 2 D ERAZBREL , 3 T%5

2) KB DBV D 53 AR ZARD AT T IEZ IR . I TED,

3) KB OEN D3RO L BN EZBREL , S TE D,

4) K BE OB D3N HAE L BTN A B . L T&ED,

5) KE Q&N EEPREL TRIHT D70 O FREHMRL , S TED,

To understand and explain factors affecting on the behavior of aquatic animals.
To understand and explain methods for analyzing distribution of aquatic animals.
To understand and explain factors affecting on distribution of aquatic animals.

To understand and explain factors affecting on breeding styles of aquatic animals.
To understand and explain methods for effective use of aquatic biological resources.

{2 % 5HE Course Schedule

1) Y FLIH D EHE (Z48) Ecology of marine mammals (Yoko Mitani)

2) YR FLEE DR 2% P (=48) Conservation and management of marine mammals. (Yoko Mitani)

) A A aX 7O MM (F F) Basic theory of bio—logging (Kazushi Miyashita)

A Fax 7O (EF) Application of bio-logging to biology (Kazushi Miyashita)

5) FAEEOARELFTHE) (1LAS) Ecology and behavior of cephalopod (Jun Yamamoto)

6) AV AL F DHARE (ILUAR) Ecology of Japanese flying squid (Jun Yamamoto)

7) ALEE O FEAR O RHE L TR (52)5) The history of fish fauna in the coastal regions of Hokkaido (Hiroyuki Munehara)
8) bl (4L B Ak A DA RE S B P (52 ) Ecology and phylogeography of littoral fishes in Hokkaido (Hiroyuki
Munehara)

9) /K BB &) D kM= F) I (113) Utilization of marine diversity in aquatic animals (Etsuro Yamaha)

10) KB EM DL AEIEDSDEEK (1L J]) Genetic selection in aquatic animals (Etsuro Yamaha)

#HFE (FE-EE)FORNBLSE Homework
BB IS 25 B M L FHERATO L RDD, 5 LRITEOREEE T 2.

Required to read some references specified by each lecturer

RAEEE M D E#E LA % Grading System
B (D) ~OHELL R =M B A B9

Evaluation of attendance to class and reports
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=P ERBIE DS 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—LR— Websites of Laboratory
http://www.hokudai.ac.jp/fsc/

{l5% Additional Information

HYEHEE X, AL EME T — VR S 2 — (W 2 —. BFIRKPESESRFT, CERAKSEERF ICATRL CWET,
zoom FIZIFTLVERFHEIAT LRI AL) 2T 10 A LIEICHE TRV A TEE 5, TR OB D E ORI
zoom E721E TV &R AT A (RVab) 2R3 5,

The teachers belong to the local station (Hakodate, Usujiri Fisheries Station, Nanae Freshwater Station) of Field Science
Center for Northern Biosphere. Therefore, this class is conducted by intensive course, using zoom or Electronic Information
Exchange System (polycom). Result of this course is evaluated by the report presentation for each lecture. Lectures will be
held after October after arranging the schedule. When the details have been finalized, we will contact you.
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FLB 4 Course Title MR 24555 1 [Advanced Course in Forest Sphere Science 1 (Ecosystem Function)]

FEZEEA Subtitle

EE# R Instructor Vel &M [SATOH Fuyuki] (b7 AME 7 4 — WV RE 02— (FLIR))

1HL 28 Other Instructors | 4EH ZEME[SHIBATA Hideakil(7 r—/L K% —), B BEINOMURA Mutsumil(Z7 4—/L R
o=, EmAR FEARBRTAKAGI Kentarol(7 44— /VREL&—), &% IE#FHFUKUZAWA
Karibul(Z7 f—/L K& Z—)

L BHFER Course Type RELE PR MR E

BASEAE T Year 2021 K& &S Course Number 045105
EARE Semester 15281 B 78 Number of Credits 2

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

LAR)ILa—FK LA Level Code, Level 6 RFPe (& L - FEPIRL) AR E CRENBRNAEORH SR B)
th 530 —F -4 Middle Category Code, Title 3 Krim

IN3¥EO—K & Small Category Code, Title 8 ZRARIE 7 41— LR} F

EE80—K-E5& Language Code, Language 0 HARGETITHFRZHE

Type

P ERBIEZFE DRI E Availability of other NG

faculties

# B EIH Other Information AW E R B H

F—")—F Key Words
BRIROFEFAEL /34T | BRARZER, BREEIRBHERE . BRI, BEHMERLF 1L, L F L, TAA Iy ay

forest type, forest distribution, environmental conservation, forest management, oral presentation

2% d B1Z Course Objectives

[FRZE M Db DL 7B BE (BRARZERIBERR) 1 12DV T, FiI D /KGR - B IR BR o R UG Y - HUERIR (b e &l 27
DIRMRDIEE AR EE ., SRR AR A MR A E L & DI R 2L TR B LOBMKRIH OHY Flel o
R HULIZ BFEER SCRC R OMFEE 7 L 2 b LIS BIB A COFH B I, T2 RIEE ) IZBI 32k mkin
OB BB BERE - IO BLIR - 4% OB R SN2 DWW T, IEME TRIRAYRIEMRATRD D, £, RIEHE ~D LV B4l
CT, iR B FEORR - MEERIOMER - FEFRARELIRERL | A% OFE O AR IEICOWTORMESD AT,
The purpose of this course is to experience the oral presentation in seminar type learning about the function of forests on the
basis of research articles and state of the art information about the forest science, such as the response and buffer action of
forest to hydrology, nutrient cycle, anthropogenic deposition, global warming, and the way of forest management and land use
including conservation biodiversity and wildlife. To deepening the overall and accurate understandings is also the purpose
about the social recognition, the level of scientific stage and current status of the research about function of forests. Then,
building the foundation to the direction and the methodology of the research in future through experiencing the research of
articles and books, the preparation of documents and give a presentation among students and teachers.

FIE B 4E Course Goals

ABE OERBFERREIL LLTDOIOTHD,
L. BARHFIZ BT 2 HMOFEE L2 DOHE, Htkz <D B AR R OB [, RO LR LOHRKRORER SRS
MBS T2 AR A FHIC OV TER T2,
2. RO BRI BT 0 — MR AR 3R IR O RS AR L, B 7RV DEZ AL FLD BT D,
3. BMROBREERAERRICEA TR FZIR T — 2N Z LN ERHAZ N TN FRIEN L BRORER2HERIZOWNT
1L ORI RN T AL HFET 5,
4. FERLFHNE DRI LR — MOVERL - B R D 172 Eafk B - FE 3528036, 5% O FE O I R T iEIZ DTk
WS EBIRD,
The goals of this course are as follows:
1.Learn the basic knowledge about the types and structures of forests, the trends surrounding forests in world and Japan, and
the function of forests to environmental and ecosystem conservation.
2.Summerize the student’s own thinking about the forest function after understanding world’s common recognitions and
current issues.
3.Understand that there are less scientific data and many things are remained to be yet solved about the function of the forest
to environmental conservation.
4.Lay the foundation to the direction and the methodology of the research in future through experiencing the review of learned
contents, the research of articles and books, the preparation of documents and the presentation among students and teachers.

$ZZEEHE Course Schedule

ZEEADDNNII N — T THREREOBRE () 2RIV, EEREERL CREEZRBIR), £ERETOT 4 ANy
arEEERNOOTRANARZLY FEEED D, AANBIOT L — T OHERBEIOWTL, BIMEOFHLEEEL L
DO, MERFREAR A TRIET D,
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FEELTULFOIORE B EE 2 THDD, IV 7 —~ DR EEET 5,

L. ZRMOKSCRIAR : DHIERE - PRIRBV7ZR K TG BR 7 R R O K F . 2)BEK - FHS - 2580 AL S LR DR ZE. 3)BARDLRIK -

PoKFRHEIBERE. DRMROLERICEDIE HA~ORE. 5) TR A (UL - BTk V7V = — Sa mgk) ISR DU H ~ DR %8

2. WEKSL OKE) Bk DA IT W E TR, DMBMURETYOFEFE-F. & -FIAT74—17d) Lk~ D2

WENERE TR IO EENREIZTN T DERMO IS FREHERE. DIEWK DARE LD, 5) THUFI ] (R b - # i

b L 7Yz —al figk) IS LD KB ~DEE. 6NRIELEREE TOHRMDCO2E ERES) LUTHERE S

3. B BILR - DRGSR - IR LR E I LD A~ DE L. 2)FRRDTE AL T )ARMRDOENHE - TR AL

DOHEFFHENE. DARMROREIELRRIEY OE TE . SRR T DR -8R OIS E . 6)ARMEENM O EVER (FET-0

S R M7RE) . DINIM LE AR DL b, Q) BIRDOMEIEL BEHEREDOBIMR. 9) KB ALY (v <2 W7pE)

DIRGE - E LR, 10)HARET I OAERE R AAEH ) O BREE L SRR L OBE. 1DEVER T REOKAE

W) ThHTe 2D

4. T ERBED R ALK DI T OB (38 - MBS - Bol O m172E) .2) /)1 LHEDHY 7 (1 B SRR ik -]

WA - L HIFH 57572 8) L DBREEARC I Mo S DR EHERF - F O MIRE. )ik 2 L g- R FI

5. TOMODERERBHERERLL 7Y = — al HERE - BREEAR D IERCOHERFE FLOME . 1) RO RERE- B - Bk - IR Rk

EORE. DBHRDOL V) x— a0 HOLGLEL CoORRE. 3)RBLOAIGE L ERERIEE. DM A~ AOFI AL HRES
HUROTG AL 72 &

Each student sets own theme, which is considered to be interesting or worth to dig it more, and make presentation after

preparing research documents. Then, deepen the presented subjects through the discussion of other students and the advices

of teachers. The main subjects are given as follows and the proposal of more attractive theme is welcome:

1)Land use and the conservation of surrounding environment

2)The mechanism of sustain forest communities and the dynamics of forests

3)Water balance of catchments and the influence of forests

4)Forest hydrology in cold and snowy region

5)Acid deposition and the buffer reaction of forests

6)Nutrient cycle of acid soils and the influence for the chemistry of stream

T)the carbon cycle of forest ecosystems and the response for climate change

8)The interaction between forest and atmosphere

9)The fixation carbon dioxide in forest, declining global warming

10)Wildlife in forest ecosystems

11)The interaction between aquatic habitats and forests

12)The interaction between insects and forests

13)Remote sensing as a useful tool for environmental conservation research

14)The function of forest to environmental conservation and the formation of environment forest

EEFE (PE-EE)EDANELSE Homework

LBS (FRZ7N—) ST L8R o7 B I DWW T BRT2F BN sl E D DE mEIUEL . TEULH
JEICBR T 2B MBI R S0 N4 T s Sk (AR LYo T —a Gk OERZ B0, GG LT
—ar OEEHE, 20 /3FEDFKE B LIMENRT 5 (A4 BLE T 3~5 BRRE),

2. By (=) USAORIIREIZOWTY, BUR T HEFEER PR LR ENSE BB RES20n6, B2 DR
PR AN I B M R L AR | B ~ OB 2 TR,

1.Each students needs to make a research documents about assigned theme through acquiring the information from related
books and articles, if possible, visiting the spot relating the theme is also useful. The amount of the documents is adequate for
about 20 minutes presentation (3 to 5 sheets of A4 paper).

2.1t is also important to have own understandings, concerns and questions for the presentations of other students from their
related books and articles.

AR D EEE LT % Grading System

WA BEBHER ~OBRLR LR, G BRI ORR - BRIRIL - T A ATy ar ~OS MBI E 2 L2, A TINCRHN 3
50
The evaluation is based on the efforts and the content of the document, the articulate of presentation and the situation
committing discussion.

fh FEREIE D EH Other Faculty Requirements

TX AT} & Textbooks
R E-Z2EEORRBLAREEOFERELL CODIEDNEL, ZOHFIEIZDNTOT RANAAERBIRD, Fiz, FNEho
FREIZOWT, YR ERIESCS B ERLE OB BRI,

E X5 EE#& Reading List

SWAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title ZRAREE R 2536 T [Advanced Course in Forest Sphere Science I (Forest Dynamics)]
FREEHE Subtitle

EEHE Instructor RS Bz INAKAMURA Masahiro] (E5AEE 7 4 — VR 22— (Fadkil))
}8%4# B Other Instructors | . {E2E[CHA JOO YOUNGJ(Z4— /LR B4 —)

# HEA Course Type BRETR AR MF R

BASEAE T Year 2021 K& &S Course Number 045106

EAME Semester 1528 B 518 Number of Credits 2

B EREE Type of Class fiEs XHERE R Year of Eligible Student 1~2
& FF} - 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:L AL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th 533 —F -4 Middle Category Code, Title 3 Krim

IN3¥EO—K & Small Category Code, Title 8 ZRARIE 7 41— LR} F

BE83—F-8#8 Language Code, Language 0 AARGETITHRE

Type

thEEREIEZF 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 B4Z 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.

$ZZEEHE 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

EFFE (FE-BETEFEDRHNAEESE 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.

BAEEE 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 = ERFEIED & Other Faculty Requirements

TXALZFE Textbooks

%52 BE Reading List

SBAR—LR— 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
Frilam L AEGRIU LS T, AR TR O U T BRICA R T AL ERHVET,

Depending on infection of COVID-19, we may change from intensive accommodation lecture to online lecture.
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F1 B4 Course Title ZRAAREE R 530 T [Advanced Course in Forest Sphere Science 11l (Conservation Biology)]

FEZEEA Subtitle

EE# R Instructor PE 2 [UTSUMI Shunsuke] (AbJ52E#E 74— VR RSB 72— (FLIR) )

HLH B Other Instructors | £l KAIMORITA Kentaro)(Z4—/VRELo&—), 3 EMBIAGETSUMA Naokil(71—
NRELZ—), BEH JEIKISHIDA Osamul(Z74— /LRt &—)

# HFEA Course Type BRETR AR MF

BB Year 2021 EEIES Course Number 045107

EARS Semester 1514 B {7 Number of Credits 2

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

& FF} - U5X Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6382

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}

=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
A RES:, (R4, BPAVIRE, AFgeR R

Animal Ecology, Conservation, Field Investigation, Presentation

12 %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—HOIEHABELU T, Bif -7 — & AT - Ria O BRI D 5 —# O T a v R T OWTOBFEED D2 L% 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.

$ZZEEHE Course Schedule

FEEREXOEFHEELTD. ZHH IO ABEDO T NV —F 12050 IROBREICEVTe. 1)EYF, RIMREEIAT, T
AN REE AT, R FLEO RS [BESEZRE TS, BEOT =N RAVH - = U OERE A SR A%
ST 5. 2)IMEREEAER S ay I —CEMLIZOL X URICLDENEMAELITY. BEORET —2&2H W
T, BEORMSHEITD. 3) WA O LR ELITV, TEE T — 2 RATIEE S E L Tobr T %, 4) BihboRE
Wt DRE DB DWW TOHT 5, & BICE 7 N —T 10T O EERINL, STiEREERLIZOL T OMIEK
RaefE£T5H. (RfE, AN BOEFERIIZE>THAENERINDZLRHD)

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)EDANELSE 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 DO E#E L% Grading System

BEA~DOBINEER GER~DOEMIRBIN) LI R (TP T —2a RLR— D) ICL > TRE I ER E 43T
fii9°2.

The degree of achievement will be evaluated based on the attitude of participation in lectures (e.g., active discussions) and
research presentations (presentations and reports).

fh FEREIE D EHE Other Faculty Requirements

T¥ AT} Textbooks

E X5 EE#& Reading List

SMAR—LR— Websites

AE=E DR—LR— Websites of Laboratory
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{l5% Additional Information

4 A THZA, BN CEEEROERHERLITO TETHDH. HEHOBRREA—I) T YVANZTERE AT 5. =
HWEBATIRT 258 0305.

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 W 24 [YOSHIDA Toshiyal (b5 B 74—V RRVEEL 2 — (W)

$HLEE Other Instructors | 1 FEERINAKA]JI Tatsuro)(74—/LREL%—), /M EIKOBAYASHI Makoto)(7 4 —/L K
L)

L BHFER Course Type RELE PR MR E

BASEAE T Year 2021 K& &S Course Number 045108

EARE Semester 271 B 78 Number of Credits 2

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

¥R 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 LA 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

thEREIEZF 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—sensing

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.

$ZZEEHE Course Schedule

(D)2 T 3 O EF R (BRI T IO FEMNE T 1E) TIT709, sHc oW TiE 8 AIZEmT 2

@) FREICOW TS, B A CRE LI, IV —T U —0%4T700, LB T —var 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

#FrE (FE-ETEFEDRHNAEESE Homework
FRZHRTEE IR N

It is not necessary to make preparations beforehand.

RAEST D BEHE L% 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 = ERFEIED & Other Faculty Requirements

TXAREFE Textbooks

E X5 EE#& Reading List
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S BAR—LR—L Websites
https://www.hokudaiforest.jp/

AEZE DR—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)]

FEZEEA Subtitle

E|EZE Instructor 28 PE—RF [HOSHINO Yoichiro] (AL 5 AEWE 7 — VB 27— (B))

{BL4# B Other Instructors | [IH EE[YAMADA Toshihikol(Z74—/L K& % —), ¥l BaZ[HIRATA Toshiyukil(Z7r—
AREZ—), R fIINAKAMURA Koh](Z7 44—V REL&—)

FBFEA Course Type RERFHEEMEE

BB Year 2021 K EIBIES Course Number 045109

EARS Semester 15214 B {7 Number of Credits 2

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

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6392

K4 $EI—F £ 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

TEWAERE NS BEEE BIROBRR-WR FR EEHORERS MR (Re4mEy

Crop production, Cool and snow cover region, Exploitation and estimation of plant resource, Improvement of crop
characteristics, cropping system, Environmental condition of agricultural field, Plant phylogeography, Conservation biology

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
EERBET 5, MBI EIROZERIEICE B L, YRR B L OMR 2R 2 B g 35,

Students understand the following points,

(1)the importance of exploration and improvement of crop resources

(2)the management of agricultural field and cropping system

(3)plant phylogeography, and conservation biology

FI:Z B4E Course Goals

B3z B AR

HREERERORAE Y, BRSO RF 28U T, AFMEROF LB B OEEEZRET D, ALfEORERELEY
A PEDBIRZ R L AL KRB O/EM RS DREN OBRR T2, B AR D 2 AR SRR ) D PR AT DU TR 72
Hk A 155,

Students will have knowledge on the utilization of plant resources through lectures and field excursions such as preservation of
germplasm and genetic improvement. In addition, students will understand the cropping system in the Hokkaido region through
lectures and excursions to the experimental farm, Hokkaido University. Students will acquire basic knowledge on wild plant
diversity and the conservation of endangered plants.

2 ¥ 5HE Course Schedule
e |
REFTTHY OBZEIREAEWEE B 2B 540 B & T B S Ve A PE | 1B B 0 B DR S LTV,
MNEEEIREAEW S B 1 5B TR FIC oW TS LS,
OEEEIRORE A
OF ) MEHROEFE~DF|
O EREE (D BEEEEDD) L RSN AEM O A FE
OHERIRAZL.OD 2~ DB Z DORETIR

R E VR AL PE | 3 B CIERIZLL R IZ W CRRIE LD,

OfEFEIEEHE T DK

QEHH DR & o B EL i

QBRI DT PE R RBEE AL RE SIHERFE D BIR
ZOFEFDRNTIIAV = T —a BEEII T, iR OMED F TSN,
This subject has two—part, crop breeding, and field management. Exploitation and estimation of plant resources, genome
research including molecular biology, plant breeding methods, and cultivation of improved crops will be explained in the former
part.
The impact of global warming on agriculture production and the solutions to the problems caused by global warming, especially
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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 the Hokkaido region, techniques of field improvement, and environmentally friendly
cropping system including carbon sequestration will be provided in the latter part. At the first lecture time, the purpose of this
subject and how to teach will be explained.

#HFE (FE-EE)FORNBLSE Homework
TEEE
HRE BRI DD T, ZhaeB B IV R —MAEZERL THh Ly,

Some materials for each lecture will be provided and students will make reports using such materials.

FAEET D E#E L F % Grading System

JRANEL T R RO 7 FILL O ZBGERMOEMET 2, ZHE~OBIEZFE(T0%), LAR—M30%)IZL > TREm 3
éo

Students have to attend more than 70 % times of lectures. The estimation will be performed by 2 points, attendance, and
discussion in the lecture (70%) and report (30%).

fh FERBIE D E M Other Faculty Requirements

T¥ AT} Textbooks
fBERL,

%52 BE Reading List
FEERL,

BHAR— LR— Websites
http://www.fsc.hokudai.ac.jp/farm/, https://www.hokudai.ac.jp/fsc/bg/index.html

AE=E DR—LR— Websites of Laboratory
L7 A 7 4 — VR B e B — W A PEE R R
http://www.fsc.hokudai.ac.jp/farm/

L AEWE 74— VB 2 — - il
https://www.hokudai.ac.jp/fsc/bg/index.html

{##% Additional Information

TERR BB RIS U TT 4 — VR TORIANRH LD T, ERRNAEPEFHEEOEA TSN G ELHD, TOHE
VB 1 RS RE T D,

The students should take attention to the following,

Field excursions will be conducted outside of regular time because the excursion takes a lot of time. The date of the field
excursion will be decided at the first lecture time.
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F1 B4 Course Title PR PR R 2 F550 T [Advanced Course in Agro—Ecosystem Science Il (Livestock Production)]

FEZEEA Subtitle

FF# 8 Instructor & 1E A [KAWAI Masahito] At 5 EME 7 — NV RE S0 22— (F7N))

HLH B Other Instructors | £HF PE—HR[HOSHINO Yoichiro)(Z 44—/ RELZ—), =4 AFLIMITANI Tomohirol(7 ¢
— N RErZ—), IHHA #EEIYAMADA Toshihiko](Z 4 —/L KL & —)

FBFEA Course Type RERFHEEMEE

BB Year 2021 K EIBIES Course Number 045110

EARS Semester 2571 B {7 Number of Credits 2

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

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6392

K4 $EI—F £ 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

12 %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, BRHEW RS 2RI, S 2 AIBERE . Frin7e S PE AR RE | IR EI2RET5
Pox OFFIZREEEBLTEFET A28, BRIER I LIZ S E LD S %R OB i B 5 CEDR N 255,

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

TROBEIEETI T D23, WA AR - R — LIS 7085, 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, HHFIRRIG 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

#FrE (FE-ETEFEDRHNAEESE Homework
HWROAIMKIZ, ZEEE A—AX—VETHBREEDD,

Before and after lectures, students get available information through papers and internet.

BAEEE 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 FERBIE D E M Other Faculty Requirements

T¥ AT} Textbooks
e [ET A B AT

Lecture materials are distributed every time.

E X5 & Reading List

S BAR—LR—L Websites
http://www.fsc.hokudai.ac.jp/farm/, http://www.fsc.hokudai.ac.jp/1f/

AE=E 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 1]
EXTER Subtitle WM OFES3 b BEFH[Overview of Plant Speciation]

HEZE Instructor Per AKX [SAKAGUCHI Shota] GRS R FABE A ] « BREE A JE )
$HEEE Other Instructors | N 0 (AL HAEME T +— LR FE 2 — (FLIR) )

# HFEA Course Type BREER AR MF

BB Year 2021 EEIES Course Number 045111
EARS Semester 2514 B {7 Number of Credits 2

B EMRE Type of Class % &R Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6400

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 43431 —K 4 Middle Category Code, Title 4 KepIEE R

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

=553—F -5 1& Language Code, Language 0 HAGECITHRE

Type

=P EREISE DRI E Availability of other 1]

faculties

# B EIH Other Information EWER A BRER A

F—J—F Key Words
HLEEEY:, B, fiobr /7R, REBEY
Population genetics, Phylogeography, Speciation genomics, Conservation of genetic diversity

23D BH4E Course Objectives
M SO B IS Z PR32

Understanding of the mechanisms of plant speciation

ZI|ZE B & Course Goals

HRUZIT 35 HRZHBAZLHEE DN MON TOETR, ZOETIIESLZRERL CTAENEL-. RFERLTITHTLLVE
WIFENFEA T 2% (1) NIZB T 28R40k, (2) FJElREBEO3EE, (3) ERAENVOEREV IR OLLTE
bA, TNENTEHATLERIZOWCHIALET. L EET 7, Il T 201372120 2 b OEIT L LB I /T E
DIHNTHEALT2D0 2 FEOARERIFFE, HIBER)ZRS0E, AR SITFE S EIZEI DD DD ? ZO X5 755 Z H .0
\ZERL, W OFES L ~DOBRA D H -2 HIELE T

Without exceptions, more than 350,000 vascular plants in the world were generated by a common process of speciation. In this
course, lectures will be given to understand speciation as continuous processes of (1) genetic differentiation among populations
in existing species, (2) development of reproductive isolation, and (3) accumulation of ecological differences among species.
Key questions are as follow: What are the forces to promote and restrict speciation? How do genomic landscapes change as
speciation proceeds? How do the factors of ecological properties of plants, geographic conditions, ecological opportunities
influence the tempo and consequence of speciation?

% FHE Course Schedule
9 H FHIC2 A MK #RBATT.

This lecture will be a 2-days intensive course in late September.

#HFE (FE-EE)FORNBLSE Homework
W EOLEITHYEEA.

No needs for homework.

RAEST D BEHE L% Grading System
HEADBINEERLEZHLOLR—NCEREL AR5,

Based on the attitude in the lecture and the quality of the report after the lecture.

fh = ERFEIED & Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory
https://sites.google.com/site/shota0060/home?authuser=0

{i§% Additional Information
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FLE 4 Course Title

A=W L 5 513 2% 1 [Special Lecture in Biosphere Science I1]

FEZERAA Subtitle

K BB A Wy 52 FE ik e (955E) [Fundamental Lecture in Aquatic Biology (English)]

HE# B Instructor

L B [KUDO Isao] CR2ERE/KEERFIFFERT)

$B 4% B Other Instructors

IR 9LE[MUNEHARA Hiroyukil(Z7 44—V N2 —), =& EF[MITANI Yokol)(71—/v
KFEr2—), U3 BiES[YAMAHA Etsurol(7 4 — VRt #—), EK FE[SHIMIZU
Munetaka] K EERMHZBFZERE), il HEHRINAKAOKA Masahiro)(74—/L KR % —), (FHEH
FHIISADA Tomonori)(74—/ N2 —), BE T&HTFINAGASATO Chikako](7¢—/LK
=), MYAE #iEIYOTSUKURA Norishigel(7 4—/L &% —)

L BHFER Course Type RELE PR MR E

BASEAE T Year 2021 K& &S Course Number 045112
EAME Semester 271 B 18 Number of Credits 2

B EREE Type of Class s XHERE R Year of Eligible Student 1~2
W &REF} 25X Eligible Department/Class

F243)2%'2—F Numbering Code ENV_BS 6401

K52 —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
i E:05) BRESR R (R R I
LAR)ILa—FK LA Level Code, Level 6 KPBE (& - PR B R E CRERZAROFR A | FEiEEFRE)
th 533 —F -4 Middle Category Code, Title 4 Frplige

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

BE83—F-8#8 Language Code, Language | TEETITHRE

Type

= EREIEZFD T E Availability of other 1 7Af

faculties

18 R E 1§ Other Information W PE R I B E R E

F—")—F Key Words
Aquatic Biology, Marine Ecology, Oceanography

23D BH4E Course Objectives
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

To be able to explain the ecological characteristics of aquatic organisms

To be able to explain the physiological characteristics of aquatic organisms

To be able to explain the relationship between marine organisms and marine environments

{2 % 5HE Course Schedule

Some lectures will be provided by Polycom or ZOOM.
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 1 (Nakaoka)
Marine Plankton and Benthos ecology II (Isada)
Biology of seaweeds |

Biology of seaweeds Il (Nagasato)

Biology of seaweeds III (Yotsukura)

EFEEE (FE-EE)FEORALS E Homework
Students are required to read the chapter of the textbook in advance.
Students are required to answer the questionnaires after the class.

RAEST D BEHELF % Grading System

Students will be assessed by (1) questionnaires in every class (70%) and attitude of attendance (30%).

fh = ERFEIED & Other Faculty Requirements
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THX AR ZF]E Textbooks
Invitation to Oceanography,Paul R Pinet: Jones and Bartlett Publishers, 2013

E X5 EE#& Reading List

SMAR—LR— 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]

REEHE Subtitle (ZRRMEEMT)

EE# B Instructor AR5 1E—BB [AIBA Shinichiro] (R=#Be i ERER BT AL A0 5E15E)

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 2021 K EIBIES Course Number 045113

EARS Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R Year of Eligible Student 1~1

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6502

K¥E3—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 EREISE 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’s degree researches

{2 % 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

#HFE (FE-EE)FORNBLSE Homework
WEH, RS

handouts of related subjects will be distributed

BAEEE 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 = ERFEIED & Other Faculty Requirements

TXALZFE Textbooks

%52 BE Reading List

SBAR—LR— 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
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FLE 4 Course Title

AR 323 1 [Laboratory and Field Work in Biosphere Science 1]

FEZERAA Subtitle

(EREEET)

HE# B Instructor

#1147 [KOSHIKAWA Shigeyuki] (K25 ER B B2 Bl A HF 52 0%)

LB Other Instructors | T—AFH Y Z 5 4 B [All Staffs of the Course](KZPEEREERM £ 5%)

I EFE3I Course Type EREAFHEREME A

BB Year 2021 ErfE1E|FES Course Number 045114
HAR Semester THAE B {51 3 Number of Credits 4
R Type of Class e HBER Year of Eligible Student 1~1

& FF} - U5X Eligible Department/Class

F2731)24 3—FK Numbering Code

ENV_BS 6502

K¥E3—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 43431 —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

B IEEDRE Availability of other

faculties

1A

## B EH Other Information

A P R BB A H

F—J—F Key Words

DNA, /a—=7 BB TTAT TV —, I —7 A PCR, 53 1 R fRMT
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.

FIE B 4E Course Goals
AT ORRAT 0T B8
Students should learn fundamental methods for genetic analyses.

2 ¥ 5HE Course Schedule

1) DNA B0 W DALY 7 m—=2 27 (152 4))
 DNA B o FaA

« KIGHE
 SIARIRENRITVE T 7—

c BEBELFLY T a—=0 0

- Fo—T Rk

2) Binf DML —7 2 % (252 1])
- PCR £

- BIRTTIA7 TV — DL

* DNAT—Z7xT &

« & )3y DNA OfENT

« RNA DT

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

#FrE (FE-ETEFEDRHNAEESE Homework
EERFIEIZOWT, BZICE S8, HilH 25

Two hours homework in a week
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BRSO EEE LT & Grading System
A~ DBINBERE (T0%) B LU BN 7L BT —2a (30%)I2 &> TR 5,
Student are graded on the basis of ardency (70%) and paper presentation (30%).

fhFEREIE D EH Other Faculty Requirements

T¥ A ZF}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 AR 52 1 [Laboratory and Field Work in Biosphere Science 1]

REEHE Subtitle (RS T-HM)

REHA Instructor #J)Il IEE[MORIKAWA Masaaki] ( K*FBi ERER SR 2 ZERE )

HLE B Other Instructors | T— A Z 5 £ 5 [All Staffs of the Course] (RFBEERFE R F55¢)

# HFEA Course Type BREER AR MF

BB Year 2021 K EIBIES Course Number 045115

EARS Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R Year of Eligible Student 1~1

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6502

K¥E3—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)

E580—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 578 (A AGE
Type T TeiE) HRETDRE

fFEEBEEFDTE Availability of other 2 RA]

faculties

#% R E1H Other Information AW R R B R H

F—J—F Key Words

DEEWT BT TRTAIVR T IR R, AT T A b BRAETENE, S AR

molecular biology, biochemistry, proteomics, genomics, microorganism, plant, biofilm, microbial activity, immune system,
hibernation

2% d B4Z Course Objectives
BRES Sy AR A T B D H il A S Al L CRAR 5,

The techniques related to environmental molecular biology will be acquired.

¥ 3% B4E Course Goals
BRI A I E T 282 B SOE i SCFZEIiE  T& 5,

Students are able to apply the techniques to the research for master thesis.

2% EHE Course Schedule
% B OB LB H 2 B SR 572010, EBREHDHVIIEIMIBOTIFE1TI,

To obtain techniques necessary for the research, students experience laboratory work or field work for practical training.

#HFE (FE-EE)FORNBLSE Homework
fEEOTEOTE EEH LT, 4.5 FEERREO A 2FE N END,

Students are requested to prepare and review the class for about 4.5 hours.

BAEEE M D E#E LA % Grading System
FREASOBOFHARIL, HOINToAR, BRRBRIZES> THET 2,

Evaluation based on research achievement and presentation.

fh = ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks
M HE LR

textbooks will be introduced by each advisor.

%52 BE Reading List

SMAR—LR— Websites

AE=E DR—LR— Websites of Laboratory
http://noah.ees.hokudai.ac.jp/emb/HP/

{i§% Additional Information
JRHIEU TR S8 Ehi O B FIHICHEOX, B R2E U CEmLET,

Based on the precautions for face—to—face training, the class will take measures against infection.
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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 /NP 53 [ONO Kiyomi] UKIRFHEHFFEAT)

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 2021 EEIES Course Number 045116
EARS Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R Year of Eligible Student 1~1
& FF} - U5X 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 43431 —K 4 Middle Category Code, Title 5 1EE . F2Y

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

=553—F -5 1& Language Code, Language 0 HAGECITHRE

Type

=P EREISE DRI E Availability of other 2 Raf

faculties

# B EIH Other Information EWER A BRER A

F—J—F Key Words
WA PRAERE | BRETHIE . BN FER

plant ecophysiology, measurements of environmental conditions, laboratory experiment

23D H4E Course Objectives

T D ARG A BB DI RO Fik, ik, HiEOEAZFZEE 2@l THIEED,

To teach basics of methods, procedures, knowledge etc. for the studies of plant ecology and plant ecophysiology through
practice.

¥ 3% B4E Course Goals
T A B BB TR DM e % H DRI AL CCEITTEDIOIT D,

Be able to plan and carry out studies on plant ecophysiology by oneself.

122 5HE Course Schedule
T A B BRI B T 2 ER AT, B ORLEEETIH AN D,

Experiments on plant ecological physiology will be conducted. Requests of students may be considered.

#HFE (FE-EE)FORNBLSE Homework
ZOEFRETD,

To be indicated in the class.

BAEEE M D E#E LA % Grading System

(1) BRI 2R (20%) . (2) FERRAYZ2 B REEE (40%) | (3) FefliE OB ST E (40%) IZ L0 A 3G 32,
(1)questions about the experiments (20%); (2) positive attitude of participation (40%); (3) degree of mastering skills (40%)
will be major standards of evaluation.

fhFEREIE D EH Other Faculty Requirements

TX AL ZF}E Textbooks
EALZ, 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 A IR B Y B CNIFER) ECTHANEE 9528,

Students wishing to take this course should contact 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)

EAE%E Instructor PP P& [NODA Takashi] OB HEKBR LR FEHF 7R

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 2021 EEIES Course Number 045117

EARS Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R Year of Eligible Student 1~1

& ¥F} - Y5X 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 43431 —K 4 Middle Category Code, Title 5 1EE . F2Y

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

=553—F -5 1& Language Code, Language 2 HARGER QGEGEONAV L TNAZHE, B BRI S 58 (B AGE
Type NIIIGEE) B E T HIRE

=P EREISE 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.

#FrE (FE-BETHFEDRHNAEESE Homework
FEEEELC 4 RMERED R EFENEEND,

About 4 hours as preparation and a review of the class.

BAEEE 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 EH Other Faculty Requirements

TXALZEFE Textbooks
HYHENLOHER

Suggestions from teachers.

% 5T HE Reading List
U HE DN DOFER

Suggestions from teachers.

SBA—LAR— Websites

AE=E 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 )

HEZE Instructor Frt % [YOSHIMURA Takeshi] (KB ERHAHIFERT)

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 2021 EEIES Course Number 045118

EARS Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R Year of Eligible Student 1~1

& FF} - 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 43431 —K 4 Middle Category Code, Title 5 1EE . F2Y

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

=553—F -5 1& Language Code, Language 2 HARGER QGEGEONAV L TNAZHE, B BRI S 58 (B AGE
Type NIIIGEE) B E T HIRE

=P EREISE 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 WEEBLZ M DERITATRITENTED,

@ MBS R D ELSEBMICE L TED,

@ B OB IEREN DL B TOEIRH KD,

@ EBRENICBITAHEERE ELD» DR R THENH 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.

$ZZEEHE Course Schedule

@ e

@ ¥ L3H

@ BrHME

@ =|NEBR

(D Oceanographical field observation
®) Field work on board

@ Field observation

@ Laboratory experiments

EEFE (PE-EE)EDANELSE Homework

FHANHERSNDEONE 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.

BAEEE M D E#E LA % Grading System
BRI L LR — M LD & B3

Grade point will be decided by the evaluation of submitted report and the attitude of attendances.

fh = ERFEIED & Other Faculty Requirements

TXAREFE Textbooks

E X5 EE#& Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory
https://ees—hokudai-marine.jimdofree.com/
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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)

EE#B Instructor B Fnt [MIYASHITA Kazushi]l (b5 A8E 7 +— 1 RESEE 2 — (BEE))

$B 4% B Other Instructors

o— 23 Y 2 5 42 B[ All Staffs of the Course|(RFFEER =R F#58)

I EFE3I Course Type EREAFHEREME A

BB Year 2021 ErfE1E|FES Course Number 045119
HAR Semester THAE B {51 3 Number of Credits 4
R Type of Class e HBER Year of Eligible Student 1~1

& FF} - U5X Eligible Department/Class

F2731)24 3—FK Numbering Code

ENV_BS 6502

K¥E3—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 43431 —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

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 B4Z Course Objectives

K RSB T ERIATA N KA O TOAREIRER , BHE, Brdisrn s I\ CRBRA 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
ENEINDT 4 — VRIFFRIC BRI Jeui7e 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 (FE-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.

RAEEE 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.

fhFEREIE D EH Other Faculty Requirements

TXALZEFE Textbooks
HAEED OO

%52 BE Reading List

SBA—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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FLE 4 Course Title

AR 323 1 [Laboratory and Field Work in Biosphere Science 1]

FEZERAA Subtitle

(BRAR R i)

HE# B Instructor

Wit #2Jr [UTSUMI Shunsuke] (b5 £ 7 4 — VL2 2 — (FLIR))

$B 4% B Other Instructors

o— 23 Y 2 5 42 B[ All Staffs of the Course|(RFFEER =R F#58)

I EFE3I Course Type EREAFHEREME A

BB Year 2021 ErfE1E|FES Course Number 045120
HAR Semester THAE B {51 3 Number of Credits 4
R Type of Class e HBER Year of Eligible Student 1~1

& FF} - U5X Eligible Department/Class

F2731)24 3—FK Numbering Code

ENV_BS 6502

K¥E3—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 43431 —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 AARGEM ORFED AV ANARZZE, B RER N 578 (A AGE
RITTEGE) ZRTE T DIRHE

B IEEDRE Availability of other

faculties

2 fon]

## B EH Other Information

A P R BB A 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 an accurate and overall understanding of forest ecosystems, including the social
situation, the scientific arrival stage, and needs for the current researches. Students will build a foundation for future
directions and methods of scientific research through the experiences such as searching for information, writing reports, and
making presentations.

¥l 1% 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 (FE-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 presentations.

AR D EEE LT % Grading System

HEBEIONE FEFIRDL TAAT v 2 ~DOBINEB IR EZL LT, RATNEHET 5

Students will be evaluated comprehensively based on the contents of the report material, quality of presentation, participation
attitude in the discussion, and etc.
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fh FERBIE D E M Other Faculty Requirements

TH AT Textbooks
PR E- 2 ZEEORFLABEE OFERELL TODIEND, ZOFIEIOWTDT RAAREIL IR, $lo, TNE RO
BIZOW T, Sl U R HRERLSERRLE OB b IR,

E X5 & Reading List

SMAR—LR— 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

HEZE Instructor B2 A8 [HOSHINO Yoichiro] (b5 AW 7 +— N FRI 2 — (BR35))

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 2021 K EIBIES Course Number 045121

EARS Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R Year of Eligible Student 1~1

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6502

K¥E3—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)

E580—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 578 (A AGE
Type T TeiE) HRETDRE

fFEEBEEFDTE 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.

{2 % 5HE Course Schedule

% 1 ORFSEIC B B A B B ST AT 10, EREHHVEI AN I CEB &,

Practical training is carried out in a laboratory or field in order to acquire the basic technology necessary for each student’s
research.

ZHFE (FE-EE)EONELSE Homework
BAT OB RS © T B OB AT,

Students prepare and review using distributed materials and so on.

BAEEE M D E#E LA % Grading System
FREASOBOFHARIL, HOINToAR, BRRBRIZES> THET 2,

The evaluation is based on activities, results obtained, and presentations.

fh = ERFEIED & Other Faculty Requirements

TXALZFE Textbooks

%52 BE Reading List

SBAR—LR— Websites
http://www.fsc.hokudai.ac.jp/farm/, https://www.hokudai.ac.jp/fsc/bg/, https://www.hokudai.ac.jp/fsc/If/b—main.html

B D HR—LR— Websites of Laboratory

{##% Additional Information

FHBRMGZ OBGERENICIEE 3528, SiliA EH IR ISP E R o — A BB IEK A2 L,

Attention is paid to the lecture guide after the term start. Students who want to have this program will contact the teacher on
a practice date.
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F1 B4 Course Title AW R 5238 T [Laboratory and Field Work in Biosphere Science I1]

REEHE Subtitle (ZRRMEEMT)

EE# B Instructor AR5 1E—BB [AIBA Shinichiro] (R=#Be i ERER BT AL A0 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 2021 K EIBIES Course Number 045122

EARS Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R Year of Eligible Student 2~2

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6502

K¥E3—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 $a3—F £ Middle Category Code, Title 5 i - HEHE

ING¥A—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 EREISE 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 B4Z Course Objectives
AEREF OB ANRE L, EBRTIE, T —H T TR OWTES

Learning about the methodology of ecological survey in the field, experimental study, and data analysis

¥ 3% B4E 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.
#FrE (FE-BETHFEDRHNAEESE Homework
WE, EEEEAT T

handouts of related subjects will be distributed

BAEEE 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 EH Other Faculty Requirements

TXAREFE Textbooks

E X5 EE#& Reading List

S BAR—LR—T Websites
https://noah.ees.hokudai.ac.jp/biodiversity/index.html

AEZE DR—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)

EE#B Instructor I 1T [KOSHIKAWA Shigeyuki] (R5-BEIERER IR R FAFZER7)

LB Other Instructors | T—AFH Y Z 5 4 B [All Staffs of the Course](KZPEEREERM £ 5%)

I EFE3I Course Type EREAFHEREME A

BB Year 2021 ErfE1E|FES Course Number 045123
HAR Semester THAE B {51 3 Number of Credits 4
R Type of Class e HBER Year of Eligible Student 99

& FF} - 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

LA A—K-L AR Level Code, Level 6 R2Pe (e 1 - S0 MR H CERIZNAOR B | F7EFEERH)

th 43431 —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

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
BRISARNE, 72 /my— A 2 RV R R
Genetic diversity, phenology, symbiosis, polymorphism, phenotypic plasticity

23D BH4E Course Objectives
FHEEZELTC, AEBRCPICEET DIR853,

Learn advanced methods on ecological genetics.

¥l 1% 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.

{2 % 5HE Course Schedule

1) MBI 2EE OREBIE B L ORI T — 2 OIUE (17 #])
- T OEAE I L OVETE R D ZFEi A AL DT

- 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 OZFL L BHEAR O FRAT

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.

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)EDHNELDE 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#E L& 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 = ERFEIED & Other Faculty Requirements

T3 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]

REEHE Subtitle (RS T-HM)

EAE%E Instructor FR)Il IEFE[MORIKAWA Masaaki] ( KFBTHIBRBR R ZAFFERT )

HLE B Other Instructors | T— A Z 5 £ 5 [All Staffs of the Course] (RFBEERFE R F55¢)

# HFEA Course Type BREER AR MF

BB Year 2021 K EIBIES Course Number 045124

EARS Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R Year of Eligible Student 2~2

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6502

K¥E3—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 $a3—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 EREISE DRI E Availability of other 2 Raf

faculties

# B EIH Other Information AW R R B R H

F—J—F Key Words

DEEWT BT TRTAIVR T IR R, AT T A b BRAETENE, S AR

molecular biology, biochemistry, proteomics, genomics, microorganism, plant, biofilm, microbial activity, immune system,
hibernation

2% d B4Z Course Objectives
BRES Sy AR A T B D H il A S Al L CRAR 5,

The techniques related to environmental molecular biology will be acquired.

¥ 3% B4E Course Goals
BRI A I E T 282 B SOE i SCFZEIiE  T& 5,

Students are able to apply the techniques to the research for master thesis.

2% EHE Course Schedule
% B OB LB H 2 B SR 572010, EBREHDHVIIEIMIBOTIFE1TI,

To obtain techniques necessary for the research, students experience laboratory work or field work for practical training.

#HFE (FE-EE)FORNBLSE Homework
fEEOTEOTE EEH LT, 4.5 FEERREO A 2FE N END,

Students are requested to prepare and review the class for about 4.5 hours.

BAEEE M D E#E LA % Grading System
FREASOBOFHARIL, HOINToAR, BRRBRIZES> THET 2,

Evaluation based on research achievement and presentation.

fh = ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks
M HE LR

textbooks will be introduced by each advisor.

%52 BE Reading List

SMAR—LR— Websites

AE=E DR—LR— Websites of Laboratory
http://noah.ees.hokudai.ac.jp/emb/HP/

{i§% Additional Information
JRHIEU TR S8 Ehi O B FIHICHEOX, B R2E U CEmLET,

Based on the precautions for face—to—face training, the class will take measures against infection.
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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 /NP 53 [ONO Kiyomi] UKIRFHEHFFEAT)

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 2021 EEIES Course Number 045125
EARS Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R Year of Eligible Student 2~2
& FF} - U5X 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 43431 —K 4 Middle Category Code, Title 5 1EE . F2Y

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

=553—F -5 1& Language Code, Language 0 HAGECITHRE

Type

=P EREISE DRI E Availability of other 2 Raf

faculties

# B EIH Other Information EWER A BRER A

F—J—F Key Words
AR, T — X DELD
plant ecophysiology, data handling

23D BH4E Course Objectives
KEY) D ARELCA BRI B T 225D Tk, HlT, HikEE2 2385,

To teach methods, procedures, knowledge etc. for the studies of plant ecophysiology.

Fl|3%E H4Z Course Goals
MW AR RESEIZ B DI SERE e E ) B EOMFFEL LI L CGRU DA ENTED,

Able to summarize experimental results and discuss them comparing from previous studies.

122 5HE Course Schedule
M A B RE R EBREITV, ZOREREMNTL., #in T D, it O LeE T D,

Experiments on plant ecological physiology, analyses of results and discussion. Requests from students may be considered.

#HFE (FE-EE)FORNBLSE Homework
ZOHERET D,

To be indicated in the class.

BARSE B DO E#E L% Grading System

FERICBIT AR (20%)  FEROELD (40%) . B2 (40%) IZLVRAHNFHET 5,

Question about the experiments(20%), analyses of the results (40%), discussion of the results (40%)
will be major standards of evaluation.

fh S ERFEIED & Other Faculty Requirements

TX AL ZF}E Textbooks
EALRW, MBS CTEBEEAT 5,

Not used. Handouts prepared by teachers will be given when necessary.

%52 BE Reading List

SMAR—LR— Websites

AE=E DR—LR— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/plantecol/

{i§% Additional Information
AT A IR B B L CNEE 0 ECTHANCEE T528,

Students wishing to take this course 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)

EAE%E Instructor PP P& [NODA Takashi] OB HEKBR LR FEHF 7R

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 2021 EEIES Course Number 045126

EARS Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R Year of Eligible Student 2~2

& FF} - 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 43431 —K 4 Middle Category Code, Title 5 1EE . F2Y

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

=553—F -5 1& Language Code, Language 2 HARGER QGEGEONAV L TNAZHE, B BRI S 58 (B AGE
Type NIIIGEE) B E T HIRE

=P EREISE 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.

#FrE (FE-BETHFEDRHNAEESE Homework
10 FFE o T EEE N LEEND,

About 10 hours as preparation and a review of the class.

BAEEE 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 EH Other Faculty Requirements

TXALZEFE Textbooks
HYHENLOHER

Suggested from supervisor.

% 5T HE Reading List
U HE DN DOFER

Suggested from supervisor.

SBA—LAR— Websites

AE=E 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.

-215-




F1 B4 Course Title AW R 5238 T [Laboratory and Field Work in Biosphere Science I1]

REEHE Subtitle (M AR R )

HEZE Instructor Frt % [YOSHIMURA Takeshi] (KB ERHAHIFERT)

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 2021 EEIES Course Number 045127

EARS Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R Year of Eligible Student 2~2

& FF} - 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 43431 —K 4 Middle Category Code, Title 5 1EE . F2Y

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

=553—F -5 1& Language Code, Language 2 HARGER QGEGEONAV L TNAZHE, B BRI S 58 (B AGE
Type NIIIGEE) B E T HIRE

=P EREISE 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 WEEBLZ M DERITATRITENTED,

@ MBS R D ELSEBMICE L TED,

@ B OB IEREN DL B TOEIRH KD,

@ EBRENICBITAHEERE ELD» DR R THENH 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.

$ZZEEHE Course Schedule

@ e

@ ¥ L3H

@ BrHME

@ =|NEBR

(D Oceanographical field observation
®) Field work on board

@ Field observation

@ Laboratory experiments

EEFE (PE-EE)EDANELSE Homework

FHANHERSNDEONE 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.

BAEEE M D E#E LA % Grading System
BRI L LR — M LD & B3

Grade point will be decided by the evaluation of submitted report and the attitude of attendances.

fh = ERFEIED & Other Faculty Requirements

TXAREFE Textbooks

E X5 EE#& Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory
https://ees—hokudai-marine.jimdofree.com/
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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)

HEZE Instructor = ot [MIYASHITA Kazushi]l A5 AEMIE 7 +— VRS2 — (HEE))
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 2021 K EIBIES Course Number 045128

EARS Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R Year of Eligible Student 2~2

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6500

K¥E3—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)

Si83—F 58 Language Code, Language 0 HAGETITORZE

Type

P ERBEFE DR 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 B4Z Course Objectives

K RSB T ERIATA N KA O TOAREIRER , BHE, Brdisrn s I\ CRBRA 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
FNENOEFFiRE B TEEEND,

ucation plan of this laboratory and field—work are planned in each teacher at each field station.

#HFE (FE-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.

RAEEE 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.

fhFEREIE D EH Other Faculty Requirements

THX AR ZF]E Textbooks
Y HEHDHDOFE R(informed by teachers)

%52 BE Reading List

SBA—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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FLE 4 Course Title

A=W BE B 23238 11 [Laboratory and Field Work in Biosphere Science 11]

FEZERAA Subtitle

(BRAR R i)

HE# B Instructor

Wit #2Jr [UTSUMI Shunsuke] (b5 £ 7 4 — VL2 2 — (FLIR))

$B 4% B Other Instructors

o— 23 Y 2 5 42 B[ All Staffs of the Course|(RFFEER =R F#58)

I EFE3I Course Type EREAFHEREME A

BB Year 2021 ErfE1E|FES Course Number 045129
HAR Semester THAE B {51 3 Number of Credits 4
R Type of Class e HBER Year of Eligible Student 99

& FF} - U5X Eligible Department/Class

F2731)24 3—FK Numbering Code

ENV_BS 6502

K¥E3—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 43431 —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 AARGEM ORFED AV ANARZZE, B RER N 578 (A AGE
RITTEGE) ZRTE T DIRHE

B IEEDRE Availability of other

faculties

2 fon]

## B EH Other Information

A P R BB A 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 an accurate and overall understanding of forest ecosystems, including the social
situation, the scientific arrival stage, and needs for the current researches. Students will build a foundation for future
directions and methods of scientific research through the experiences such as searching for information, writing reports, and
making presentations.

¥l 1% 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 advice from
teachers.

#HFE (FE-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 presentations.

AR D EEE LT % Grading System

HEBEIONE FEFIRDL TAAT v 2 ~DOBINEB IR EZL LT, RATNEHET 5

Students will be evaluated comprehensively based on the contents of the report material, quality of presentation, participation
attitude in the discussion, and etc.

-219-




fh FERBIE D E M Other Faculty Requirements

TH AT Textbooks
PR E- 2 ZEEORFLABEE OFERELL TODIEND, ZOFIEIOWTDT RAAREIL IR, $lo, TNE RO
BIZOW T, Sl U R HRERLSERRLE OB b IR,

E X5 & Reading List

SMAR—LR— 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]

EREREE Subtitle (ki P& B4 77)

HEZE Instructor B2 A8 [HOSHINO Yoichiro] (b5 AW 7 +— N FRI 2 — (BR35))

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 2021 K EIBIES Course Number 045130

EARS Semester B B {7 Number of Credits 4

B EMRE Type of Class I &R Year of Eligible Student 2~2

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6502

K¥E3—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 $a3—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

fFEEBEEFDTE 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 works.

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.

{2 % 5HE Course Schedule

% 1 ORFSEIC B B A B B ST AT 10, EREHHVEI AN I CEB &,

Practical training is carried out in a laboratory or field in order to acquire the basic technology necessary for each student’s
research.

ZHFE (FE-EE)EONELSE Homework
BAT OB RS © T B OB AT,

Students prepare and review using distributed materials and so on.

BAEEE M D E#E LA % Grading System
FREASOBOFHARIL, HOINToAR, BRRBRIZES> THET 2,

The evaluation is based on activities, results obtained, and presentations.

fh = ERFEIED & Other Faculty Requirements

TXALZFE Textbooks

%52 BE Reading List

SBAR—LR— Websites
http://www.fsc.hokudai.ac.jp/farm/, https://www.hokudai.ac.jp/fsc/bg/, https://www.hokudai.ac.jp/fsc/If/b—main.html

B D HR—LR— Websites of Laboratory

{##% Additional Information

FHBRMGZ OBGERENICIEE 3528, SiliA EH IR ISP E R o — A BB IEK A2 L,

Attention is paid to the lecture guide after the term start. Students who want to have this program will contact the teacher on
a practice date.
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FLB 4 Course Title T 4=V B FEERI 523 1 [Special Course in Field Science 1]

FEZEEA Subtitle

EE# R Instructor ] HERR INAKAOKA Masahiro] (b5 AW 7 4 — VRS2 21— (BE))

B L B Other Instructors | BB T&HFINAGASATO Chikako)(Z74—/VREL2—), {jE 4 MI[SATOH Fuyukil(Z1—
IVREHZ =), 13 BERIYAMAHA Etsurol(7 44— /LKt 2—), B8 {E—EF[HOSHINO
Yoichiro (74— /V R % —)

L BHFER Course Type RELE PR MR E

BASEAE T Year 2021 K& &S Course Number 045131

EARE Semester A E B 78 Number of Credits 1

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

¥R 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 43431 —K 4 Middle Category Code, Title 5 1EE . F2Y

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

BE83—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 1§ Other Information W PE R I B R A

F—")—F Key Words

TV B ZRAREE L KEE . BRI AT, AERRT EIR - AERERAE R

field science, forest ecosystem, aquatic ecosystem, agricultural ecosystem, biology, ecology, resource and ecosystem
management

12 %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, LT D5 2Da—AR 5L/ d, ZOMOFENS a—RZOW L, EERBRER T T A3 5,

LB EEHESEE (Pl - B B KB RAT — T a [ R SE5RET, E e 5T ChE T E

2. 8BAZKPESEE (1UF) AKBEAT —al FHRKPEFBRFT, CHRK BRI, 2B R 2 BRI ChHE 7 E

3ABAZRAREGEE (V) AR AT — a0 B ZER TR T &

4B 9238 (RLEF) - BRI AT — > a TRl T &

5.ALIEE R FMIN T — =0 7T I A d ¥ ARRRERER I T OEEEN — =0 7 a— R E L HEER T (B1E)
Currently, students can take either of these courses written below. Additional courses will be available and announced as soon
as their plan and schedule are determined.

. Open Marine Course: To be held in Akkeshi Marine Station and Muroran Marine Station.

. Open Fisheries Course: To be held in Usujiri Fisheries Station, Nanae Freshwater Station and Oshoro Marine Station

. Open Forest Course: To be held in Research Forest Stations

. Open Agro—Ecosystem Course: To be held in Agro-Ecosystem Research Station

5. Hokkaido University Learning Satellite: International Training Course on Ecosystem and Environmental Science: National
Dong Hwa University (Taiwan)

> W N

#mPE (PE-EEEDAAB LS E Homework
FFIZ TR0

Not required.

RAEST D BEHELF % Grading System
JBAERB IOV R —MI L5/ AR

Academic grade is evaluated by attendance rate and papers.

fhFEREIE D E M Other Faculty Requirements

T¥ AT} Textbooks
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%52 BE Reading List

SMBAR—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/

{i5#& Additional Information
AR B OBFEGTE BRFCOW L, Y FEICEE BRI WG ELZEI N,

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]

FEZEEA Subtitle

EE# R Instructor ] HERR INAKAOKA Masahiro] (b5 AW 7 4 — VRS2 21— (BE))

B L B Other Instructors | BB T&HFINAGASATO Chikako)(Z74—/VREL2—), {jE 4 MI[SATOH Fuyukil(Z1—
IVREHZ =), 13 BERIYAMAHA Etsurol(7 44— /LKt 2—), B8 {E—EF[HOSHINO
Yoichiro (74— /V R % —)

L BHFER Course Type RELE PR MR E

BASEAE T Year 2021 K& &S Course Number 045132

EARE Semester A E B 78 Number of Credits 1

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

¥R 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 43431 —K 4 Middle Category Code, Title 5 1EE . F2Y

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

BE83—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 1§ Other Information W PE R I B R A

F—")—F Key Words

TV B ZRAREE L KEE . BRI AT, AERRT EIR - AERERAE R

field science, forest ecosystem, aquatic ecosystem, agricultural ecosystem, biology, ecology, resource and ecosystem
management

12 %D BE Course Objectives

TR, KB BEHLEE D Z AR AETERIC DWW T, D RAKRRZEE BfE T 2L, ZOBMRAE RO 572D OIS #7207
EIZONWT, EHEBCTES T 2L BET 2,

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) AR 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

#mPE (PE-EEEDAAB LS E Homework
FEIZHLEETR U

Not required.

RAEST D BEHE L% Grading System
JBAERB IOV R —MMI L5/ A B EHM

Academic grade is evaluated by attendance rate and papers.

fhFEREIE D E M Other Faculty Requirements

T¥ AT} Textbooks

% 5T HE Reading List

BHAR— LR— Websites
http://www.fsc.hokudai.ac.jp/KANRYU/,  http://forest.fsc.hokudai.ac.jp/ kyoten/,  http://www.fsc.hokudai.ac.jp/suisan—
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kyoten/

AE=E DR—LR— Websites of Laboratory
http://www.fsc.hokudai.ac.jp/

{i5#& Additional Information
AR B OBFEGTE BRFCOW L, Y FEICEE BRI WEDELZEIN,

Please contact directly to the instructors about the place and period of the lecture.
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REMERFER

Division of Environmental Materials Science



F H4A Course Title BB B R} Fam SCa#EE 1T [Seminar in Environmental Materials Science I1]
SEZ|IEB Subtitle

FF# 8 Instructor B [Chief of the Division] CRFBEERFE R FFT)

1B L2 8 Other Instructors | FIX 2 E[All Staffs of the Division (K iR LR FPt)

L BHFER Course Type BRIER AR FE

BASEEE Year 2021 K& &S Course Number 055007
EAME Semester HF B 518 Number of Credits 4

B EREE Type of Class ¥ SLRTE) | REBRER Year of Eligible Student 1~3

¥t ¥ F}- V5 Eligible Department/Class BREIMER K

F2731)24 3—FK Numbering Code ENV_EMS 7702

K¥E3—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
EED) BRELE B CREME R 7R

LARJa—F: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 EREISE 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 (FE-EE)FORNBLSE Homework
BT DRFZEIZ 92 SCRRO L2 A% Yl 5,

Prepare a resume of recent researches.

RAEST D BEHE L% 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 = 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 | B2 B[All Staffs of the Division](K BB B AL FB5E)

# HFEA Course Type BRETR AR MF

BB Year 2021 EEIES Course Number 055008

EARS Semester HAF B {7 Number of Credits 8

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

¥ & EF - U5 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

LAR)ILa—K: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

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

P ERBIEZFE 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 B4Z Course Objectives
RS ER T 5720 OBRER I T 57852179,

Make research on Environmental Science

¥ 3% B4E 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-EDEONELAE Homework
FUFOTERIIE, By, TSI

Need continuous research work, severe discussion, and reading of referred papers.

BAEEE 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 = ERFEIED & Other Faculty Requirements

TXALZFE Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i5#% Additional Information

-228-




F1 B4 Course Title BREEWE AL 56 30t 1 [Seminar in Environmental Materials Science 1]

SEZIEB Subtitle

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

B L2 E Other Instructors | FIXEHE[All Staffs of the Division (K FPeEr R FP8)

FIBE5I Course Type BRELE PR PR

BASEEE Year 2021 K& &S Course Number 045133

EARE Semester EF B 78 Number of Credits 4

B E MR Type of Class EEEHSLHFSE) | FHRER Year of Eligible Student 1~2

X 2FEl 25X Eligible Department/Class BRESWE R IR

F2 73124 3—F Numbering Code ENV_EMS 6612

KS¥EI1—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
5] BREEE P CREME R HIR)

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 - BEPIRE) B AL E CRRZNAFOR B | FeiEEFRB)
th4>#E0—K -4 Middle Category Code, Title 6 WFoEHgE

ING¥EO—NF -4 Small Category Code, Title | BREEWVER P G

&85 —F - &7E Language Code, Language 2 AARGEM OREED AV ANAREE, SR RER A 558 (A AGE
Type SAFIEE) B ET DR

P ERBEFE DR E Availability of other 2 RA]

faculties

18 R 1§ Other Information REMER T HEL AR B [WMERE ]

F—"J—F Key Words

uFﬂi Yu%rvu

Journal review

23D BH4E Course Objectives
& LSBT B ENAA O IR I & AR5,

To learn the wide background of studies related to master’s thesis.

Fl|3%E H4Z Course Goals
(e n A Sy S S IR A I Eg sy A R

Understanding recent progress in science related to master’s thesis.

$2 %5 Course Schedule
BREIME R R D e, BEEZRRTHELLIMMD NDRREREE . 205 OB OIEII OV TES,

To attend a seminar, students will read and listen many reports of environmental materials science, and present a summary.

#FrE (FE-ETEFEDRHNAEESE Homework
BT ORI T2 3RO LT A% Ui 97D,

Prepare a resume of recent researches.

BAESE M D E#E LA % Grading System
(1) BEBIOVHEEISEONE (IHFHINE S, 7°I/“IZ°‘/?‘~‘/5‘/BZﬁ“i émai@‘fl%\ PR asa=fr—3ar /), (2) B~
SIMHERE , (3) TAAB v a Il D EIE (B, 55 N IZLVRATINCEEE 2,

Students will be assessed by presentation and responses, attitude for a class, and contribution for discussion.

fhFEREIE D EH Other Faculty Requirements

T3 A -#F & Textbooks

%52 BE Reading List

SBA—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information

-229-




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 | B2 B[All Staffs of the Division](K BB B AL FB5E)

# HFEA Course Type BRETR AR MF

BB Year 2021 EEIES Course Number 045134

EARS Semester HAF B {7 Number of Credits 8

B EMRE Type of Class EEHSLWFZE) | FHERER Year of Eligible Student 1~2

¥ & EF - U5 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—K:LAR)JL 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

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

P ERBIEZFE 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 B4Z Course Objectives
BREME R I T AE iR SCEERR L, 3R E21T),

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

¥ 3% B4E 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.

BAEEE 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 = 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]
SEZ|IEB Subtitle
EEHE Instructor A #— [KAMIYA Yuichi] RSB HERER SR AR50
{8442 B Other Instructors
L BFER Course Type RELE PR MR E
BASESE T Year 2021 K& &S Course Number 045135
EARS Semester 15 H) (F % — | BBAI¥ Number of Credits 2
L)
B EREE Type of Class fits X E R Year of Eligible Student 1~2
¥R 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)
LRJILaA—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)
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 EREISEE DRI E Availability of other 2 Raf
faculties
18 R E 1§ Other Information REMER T HEL AR B [(ERE ]

F—"J—F Key Words
(LA, TETHE TR, 37803 L i

Chemical Bonding, Electronic Structure, Atomic Orbital, Molecular Orbital, Crystal Structure

BEDBE Course Objectives
ﬂﬁ?— gLz BT ORZIEOD S THEIWIIEWEIZRBITAE T OFENIARNEN TEETHL, A#ETIIFE-FO
%@ﬂ:%ﬁ%ﬂj%tﬂ WAWAIREEEFE B ERN L. ENDHDREE LB OREELE O BIRIC OV TES,

Understanding of the 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 bonding, students are expected to understand the
structures of atoms, molecules, and crystals.

$ZZEEHE Course Schedule

1. R—T ORI ELKFEDIFEAHAT ML

2. 5,p,d,f R E DR FHIE L F O JE A

3. o fEE L n A IRRIES S 1O, LGS B S

4. JOWINE Sy FHE ., WE O

. FEROEE FEfOMEEL L RE S

1. Bohr’s atomic model and spectrum of hydrogen

2. s, p, d, f orbitals and periodicity of elements

3. o and = bond, hybrid orbital and structures of molecules, resonance structure and conjugated double bond
4. Photo absorption and molecular orbital, color of matter

)]

5. Structure of solid materials

EFEEE (FE-EE)FEORALS E Homework

MEOY HETIZ, BRI EZORYMEITE LA, HONUDOAREHIEL OO IFEICOF LI E, THEEEO B HFEH
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.

BAEEE M D E#E LA % Grading System
FRBR O AR S LV,

Students will be assessed only by examinations(100%).

fh = ERFEIED & Other Faculty Requirements

T¥ A ZFF Textbooks

% 5T HE Reading List
TR A B (F) &5 10 ki
TR A WL (T) & 10

SMAR—LR— Websites

AEZE DR—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]

FREEHE Subtitle

EFH A Instructor 4> B [SHICHIBU Yukatsu] CKFPpe HERER SR FA4 78 08)

{8442 B Other Instructors

L BFER Course Type RELE PR MR E

BASEEE Year 2021 K& &S Course Number 045136

EARS Semester 2574 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_EMS 5101

K¥E3—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

BB BREF P R E R R

LARI)ILa—FK:LAR)L Level Code, Level 5 KEFP (&1 - FEMER) MR B RN EOR B) . KERE LB
ERlE

5 #Ea—F £ Middle Category Code, Title 1 Fehftam

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

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

Type

P ERBIEZFE DRI E Availability of other NG

faculties

18 R 1§ Other Information REWER T HELEAE B [(MERE ]

F—")—F Key Words
Chemical Bonding, Electronic Structure, Atomic Orbital, Molecular Orbital, Crystal Structure

23D BH4E Course Objectives

Understanding of the basic principles of chemical bonding.

¥l 1% H4Z Course Goals
From the standpoint of electronic structure of atoms and chemical bonding, students are expected to understand the
structures of atoms, molecules, and crystals.

$ZZEEHE Course Schedule

This lecture focuses on basic principles of chemical bonding:
1. Atomic Spectra and the Bohr Model

. Wave Nature of Electron and Electron in a 1D Box

. Electronic Structures and Periodic Properties of Elements
. Chemical Bonding and Molecular Geometries

. Intermolecular Interactions

. Solids

O O B W DN

#FrE (FE-ETEFEDRHNAEESE Homework
Before each lecture, students must read and understand the textbook. Standard homework times (preparation and reviewing)
should be over three hours for a lecture.

BAEEE M D E#E LA % Grading System

Assessed by examinations (100%).

fh = ERFEIED & Other Faculty Requirements

T3 A -#F & Textbooks

&S EME Reading List
Atkins’ physical chemistry (10th ed.),/Peter Atkins, Julio de Paula:Oxford University Press, 2014

SWAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title BREEWE B 55 I [Fundamental Course in Materials Science 11]
SEZ|IEB Subtitle
EEHA Instructor JE)11 95 [HIROKAWA Jun] (KRBt i BREBR R FF FEBT)
{8442 B Other Instructors
L BFER Course Type RELE PR MR E
BASESE T Year 2021 K& &S Course Number 045137
EARS Semester 15 H) (F % — | BBAI¥ Number of Credits 2
L)
B EREE Type of Class fits X E R Year of Eligible Student 1~2
¥R 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)
LRJILaA—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 DM RErRHm)
Si83—F 58 Language Code, Language 2 HARGER QSEGEONAV L TNAZHE, Sl B BRI S58 (B AGE
Type NIIIGEE) B E T HIRE
=P EREISEE DRI E Availability of other 2 Raf
faculties
18 R E 1§ Other Information REMER T HEL AR B [(ERE ]

=\'— J—K Key Words
HARSR, T HLE — Tohut— X TR NF— (LERT v, EEESR, B OGHEE

ldeal gas, enthalpy, entropy, Gibbs energy, chemical potential, equilibrium constant, electromotive force, reaction rates

23D BH4E Course Objectives
Fox OJEVOMEOEAITALFRE S OEAL72E ORE R70) b oL ERM (v7n) B b7 E Sk b5, ANk
FTIHEFRAN BN GNRE e S8l E- T, v/ B L BRSO L —D B b L OBRE R 5,

Understanding of the basic principles of chemical thermodynamics and chemical kinetics.

FI:Z B4E Course Goals

WEDEALE TN — LD A~ 7 a2 BLE OIS D,

From the standpoint of macroscopic level, students are expected to understand the relationship between chemical
transformation and energy.

$2ZEEHE Course Schedule

CREOME

LB )RR

LB B

. B D FHERRS & -1

RE R LI

. B AL A

N T R (e

- SO E BE

. The properties of gases

. The first law of thermodynamics

. The second law of thermodynamics

. Phase transition and equilibrium of pure chemical substances
. Thermodynamics of gas mixtures and solutions
. Thermochemistry and chemical equilibrium

. Equilibrium electrochemistry

. Chemical kinetics

CO 3 O U1 v W N —= 00O O = W —

#FrE (FE-ETEFEDRHNAEESE Homework
HRIORENFZEE T5H2L,

The students need to review the contents of the lesson.

RAEST D BEHELF % Grading System
SR D RAE T L EEAM (100%) o

Assessed by examinations (100%).

fh P EREIE D E M Other Faculty Requirements

TXAREFE Textbooks

E X5 EE#& Reading List

SWAR—LAR— Websites
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B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title BREEWE B 55 I [Fundamental Course in Materials Science 11]

FREEHE Subtitle

EEHA Instructor E¥a NAF L ETA [BIJU VASUDEVAN PILLAI] (5 1 FHERFZEHD

{8442 B Other Instructors

F HFE% Course Type BRIER R EMELE

BASEEE Year 2021 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

X 2FEl 25X Eligible Department/Class

F2431)2 %' 3—F Numbering Code ENV_EMS 5101

K¥E3—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

BB BREF P R E R R

LARI)ILa—FK:LAR)L Level Code, Level 5 KEFP (&1 - FEMER) MR B RN EOR B) . KERE LB
ERlE

5 #Ea—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 ERBIEZFE DRI E Availability of other NG

faculties

18 R 1§ Other Information REWER T HELEAE B [(MERE ]

F—")—F Key Words
Chemical Thermodynamics, Enthalpy, Entropy, Gibb’s Energy, Chemical Kinetics, Rates of Chemical Reactions

23D BH4E Course Objectives

HFox ORYOWEOEIE, ALFERE A OBALREOBIRN (R70) Z2eb O EMRM(~ 7m)72 B 7e L Sk 2120, Rl
TP P RIGEE R E S IEIC Lo T, w7/ B b BRSO E D=2V — DAL O BIFREZERfFE T2,
Understanding of the basic principles of chemical thermodynamics and chemical kinetics.

¥ 3% H4E Course Goals

WEOEE RN — LD E ~ I a BN DI T D,

From the standpoint of the macroscopic level, students are expected to understand the relationship between chemical
transformation and energy.

$ZZEEHE Course Schedule

Fifteen classes including an examination

(1) Systems, surroundings, and energy

(2) Internal energy and enthalpy

(3) The first law of thermodynamics

(4) Enthalpy of physical and chemical changes
(5) The second law of thermodynamics and entropy
(6) Gibb’s energy

(7) Chemical kinetics and reaction rates

(8) Theories of chemical reactions

(9) Homogeneous reactions and catalysis

(10) Chain reactions

#HFE (FE-EE)FORNBLSE Homework

Homework will be due on a weekly basis.

RAEST D BEHELF % Grading System

Students will be assessed only by examinations (100%).

fh = ERFEIED & Other Faculty Requirements

TX AL EFE Textbooks

Physical Chemistry,”Robert G. Mortimer: Academic Press, 2008

Elements of Physical Chemistry,/ Peter Atkins and Julio de Paula: Oxford University Press, 2013
Chemical Kinetics and Reaction Dynamics,”Paul L. Houston: Dover Publications, Inc., 2006

§R =15 B Reading List

Students are expected to regularly read physical chemistry textbooks and practice checking, and reading classical, and modern
physical chemistry research articles in standard chemistry journals such as the Journal of Physical Chemistry, Annual Review
of Physical Chemistry, the Journal of American Chemical Society, Chemical Communications, and Angewandte Chemie
International Edition.

SMAR—LR— Websites

AE=E DR—LR— Websites of Laboratory
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{l5% Additional Information
Electronic or printed lecture notes will be available to the students.
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F1 B4 Course Title BB E R G T [Fundamental Course in Materials Science 1]
SEZ|IEB Subtitle
E|EZE Instructor /N K [KOKADO Kenta] (FEFBH2AFZEHT)
{8442 B Other Instructors
L BFER Course Type RELE PR MR E
BASESE T Year 2021 K& &S Course Number 045139
EARS Semester 15 H) (F % — | BBAI¥ Number of Credits 2
L)
B EREE Type of Class fits X E R Year of Eligible Student 1~2
¥R 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
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 H 7'&5:.&0\9%&. DINAVITNVAZHE Za B R ERIE S5 (HARGE
Type NIIIGEE) B E T HIRE
=P EREISEE DRI E Availability of other 2 Raf
faculties
18 R E 1§ Other Information REMER T HEL AR B [(ERE ]

F—J—F Key Words
L&Y, BHEEL, o T (LM (LG

Organic compound, functional group, molecular structure, chemical property, chemical reaction

23D BH4E Course Objectives
FHALFIIRBIR T2 5 0L EMEBILEW DL FETH D, AL A OREE, EECIGEITE M-S 2RI T--
TND, REFZ TITEARMNR AL A OME B I OZ DI OV TES,

Understanding of the basic principles of organic chemistry.

FI:Z B4E Course Goals

AL B OVEE %5 TREEDDERAEL | 1A S LI AR 72 G L RGO R B A BR 95,

Students are expected to understand the structures and properties of organic compounds and the basic principles of organic
reactions.

$ZZEEHE Course Schedule
B E MO0 TE (g ERE G VA AR A, JLE TR UE )
CHBEFED AL IUPAC ik ik
IRAE, 5 é%&j%ﬁ%u?/mx 7/1/7‘/\ T BB  SLARELE)
BRI EMES T (ERRMEE &1 o FEEIROMRE)
CEWRELOFE - ”%fﬁ%(aﬁ%i{%l {ibﬁrfi ﬁ?fif)
. BEE A OVEE L RS GREE TN, K T, SREZMIIN, RKEZiE #L)
. AR SRR B e D D723
. Structure and property of organic molecule
. Classification of functional group and IUPAC nomenclature
. Hybrid orbital, isomerism, and stereochemistry
. Intermolecular forces of organic compounds
. Inductive and resonance effects of substituent
. Property and reaction of organic compound
. Relationship between organic chemistry and material science

\1@01»&&0[\3)—‘&@01%03[\3»—‘

EEEE (P8 ?EE')%@W&&Q; Homework

EEOYBETIC, BREORYE T LTHA, HDONLCOHNEZHIREL THBFEICOTLIE, THEEEE OB E R
W, BERM OB IZELL EAR B ﬂ&éﬂéo

Before each lecture, students must read and understand the textbook. Standard homework times (preparation and reviewing)
should be over three hours for a lecture.

BB DEZE LA E Grading System
FRBR O AR LV R,

Assessed by examinations (100%).

fh P EREIE D E M Other Faculty Requirements

TXALZEFE Textbooks
X F—XHEAFEE 2 iR, ) bR, 2013

% 5T HE Reading List
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SMAR—LR— Websites

AE=E DR—LR— Websites of Laboratory
http://fam.es.hokudai.ac.jp/

{i5#% Additional Information
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F1 B4 Course Title BREEWE R AR T [Fundamental Course in Materials Science 1]

FREEHE Subtitle

EFH A Instructor /NP 52 [ONODA Akira] (RFBE I ERER LBl A4 7E65%)

$H:4% B Other Instructors

L BFER Course Type RELE PR MR E

BASEEE Year 2021 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

X 2FEl 25X Eligible Department/Class

F2431)2 %' 3—F Numbering Code ENV_EMS 5101

K¥E3—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

BB BREF P R E R R

LARI)ILa—FK:LAR)L Level Code, Level 5 KEFP (&1 - FEMER) MR B RN EOR B) . KERE LB
ERlE

5 #Ea—F £ Middle Category Code, Title 1 Fehftam

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

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

Type

P ERBIEZFE DRI E Availability of other NG

faculties

18 R 1§ Other Information REWER T HELEAE B [(MERE ]

F—")—F Key Words
Organic Chemistry

23D BH4E Course Objectives

Understanding of basic principles of organic chemistry.

¥l 1% H4Z Course Goals
Students are expected to understand the structures and properties of organic compounds and the basic principles of organic
reactions.

$ZZEEHE Course Schedule

. Bonding and Isomerism

. Alkanes and Cycloalkanes

. Alkenes and Alkynes

. Aromatic Compounds

. Stereoisomerism

. Organic Halogen Compounds

. Alcohol, Phenols, and Thiols

. Ethers and Epoxides

9. Aldehydes and Ketones

10. Carboxylic Acids and Their Derivatives
11. Amines and Related Nitrogen Compounds
12. Spectroscopy and Structure Determination
13. Examination

CO 3 O U1 v W DN —

#FrE (FE-ETEFEDRHNAEESE Homework
Before each lecture, students must read and understand the textbook. Standard homework times (preparation and reviewing)
should be over three hours for a lecture.

RAEST D BEHELF % Grading System

Assessed by examinations (100%)

fh S ERFEIED & Other Faculty Requirements

THX AR ZF]E Textbooks
Organic Chemistry: A Short Course,/H. Hart, L. E. Craine, D. J. Hard

E X5 EE#& Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{i§% Additional Information

-239-




F1 B4 Course Title Oy FERBE 455G 1 [Advanced Course in Molecular Environmental Science 1]
FREEHE Subtitle

EE# R Instructor K4S FE [OHTANI Bunsho] (R 2R FEFT)

{8442 B Other Instructors

FIBFER Course Type RELE PR MR E

BASEEE Year 2021 K& &S Course Number 045141

EARS Semester 15214 B {7 Number of Credits 2

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

¥R EF} 25X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_EMS 5302

K¥E3—K 4 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

e

BRTLR B GREED R K

LAR)I)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

E5E0—NF - 53iE Language Code, Language

Type LR R E T DR
P ERBIEZFE 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% d 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.

$ZZEEHE Course Schedule

L EE BOROBREH LR E2HEZO— B LT, (LEWE LBREIC OV TRZON G- TEBALE 2 D20, TR
EFFELII D) VI LB RIG T EIENIOERED B ThD, DTN, [FiTe | (R ARAT 47 L e L OfF Hha
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

#mEE (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 D BE#E L% 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¥ AL ZF}E Textbooks
VR HIVTTR R~ T 5,

% 5T HE Reading List

BHAR— LR— Websites
https://pcat.cat.hokudai.ac.jp/cgi—bin/lecture/showLectures_e.cgi

B D HR—LR— Websites of Laboratory
http://pcat.cat.hokudai.ac.jp/pcat

{##% Additional Information

R Zoom [ ZLDEIRIEFRETOBEAEIE T4 T 2 N TRIARY. HESLHMIIRDRW, (LR U O KA
Hbor L 2 £ HERBEREREOZHLBBBVICHAEL TS, CRETORNRFET V2T =V k
(https://pcat.cat.hokudai.ac.jp/cgi-bin/lecture/showLectures_e.cgi) \ZITABHEN TRV, ZOFEIF#ERLZE L CTHAET
EHIXTTHD.

All the lectures are made online with Zoom and the recorded movies are uploaded to watch later.
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F1B 4 Course Title AR E R 4554 1 [Advanced Course in Biomaterials Chemistry 1]

SEZ|IEB Subtitle

FF#E Instructor /NEFH 52 [ONODA Akira] (RE2Be i BRER 5 B 28R

{8442 B Other Instructors

F HFE% Course Type BRIER R EMELE

BASEEE Year 2021 K& &S Course Number 045142

EARS Semester 15214 B {7 Number of Credits 2

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

X 2FEl 25X Eligible Department/Class

F2431)2 %' 3—F Numbering Code ENV_EMS 6312

K¥E3—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
BB BREF P R E R R

LARJ)ILa—K:LAR)JL Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH SR B)
15 #E0—F - £ Middle Category Code, Title 3 Krim

ING¥A—K -2 Small Category Code, Title 1 AR EF T

E580—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N S 58 (A AGE
Type AFHFE) B E T DR

P ERBIEZFE DRI E Availability of other 1A

faculties

# B EIH Other Information BREWERFFHEL R B RIRER B ]

F—J—F Key Words
BB KR, BPE | IRE . A~ AF|H  Protein, Nucleic acid, Carbohydrate, Lipid, Biomass

23D BH4E Course Objectives
AR E DOREE LR, AL~ ADOF|HIZ OV TFES,

In this course, you can learn structure and function of biomolecules, and biomass applications.

FIE B 4E Course Goals

BN DE NG, B IR E e S A R B ORGELFEREICEE DWW T, ZORIH T IEE B XA LN TED, £z, NAF T ADF)
FEEAR R 3 AR A H 1575,

By the end of course, a successful learner will propose applications of biomolecules on the basis of their structure and
function. A successful learner will also acquire the basic knowledge for biomass utilization.

$ZZEEHE Course Schedule
BT EOREIEL R
2= NN

FEIA DS LR RE

B BT

(AT

INAFT T e —

Structure and function of proteins
Enzymatic reaction

Structure and function of nucleic acids
Carbohydrates and lipids
Metabolism

Biotechnology

#HFE (FE-EE)FORNBLSE Homework
ABFROM A ETIC, BN EFROR Y2 L<HEA, TORNELLEL TOLIREICOTHIL,

You should read and understand the textbook on the topic.

RAEST D BEHE L% Grading System
HRBIRI (30%) ELR—K(70%) G BIZEHMET92
Students will be assessed by attendance (30%) and report (70%).

fh = ERFEIED & Other Faculty Requirements

T3 A -#F & Textbooks

HAEEERE Reading List

UA—h A (L F) /D, Voet, J. G. Voet: AR A

Biochemistry /' D. Voet, J. G. Voet

AR AY— AAfbS ). M. Berg, J. L. Tymoczko, G.J. Gatto, Jr., L. Stryer: B {b.5[R A
Biochemistry,”J. M. Berg, J. L. Tymoczko, G.]. Gatto, Jr., L. Stryer

SWAR—LAR— Websites

B D HR—LR— Websites of Laboratory
https://onoda-lab.jp/

{i5#% Additional Information
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FLE 4 Course Title

AR E L 4554 T [Advanced Course in Biomaterials Chemistry 11]

FEZEEA Subtitle

E{E# 8 Instructor

MR KM [UMEZAWA Taiki] OS2 i ER BR B2 B2 2EB5%)

{8 4% B Other Instructors | &

HESC[OKINO Tatsufumi](MUERERFEFHFAAFSERTE)

# HEA Course Type BRETR AR MF R

BASEEE Year 2021 K& &S Course Number 045143
EAME Semester 271 B 518 Number of Credits 2

B EREE Type of Class fiEs XHERE 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:LA)JL Level Code, Level

6 R2Epe (e 1 - S0 MR H GERIIZNAOFR B | FEFEERH)

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

3 Frim

IN3¥EO—K & Small Category Code, Title

L ZE R E R

& 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)

18 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 B4Z Course Objectives

ﬂ:%%‘fﬁﬂ% TROMBEANE B R E RIRABAL B E I U CTEMDP AL ERRRMRIZATODT LB T

Do ZNHDRIRABALAWNZ OV TEELINDZ &1T, HIERBR BT

BILAEMFERAEHZEET L ETEETHD, Kk

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 (FE-EE)FORNBLSE Homework

UAR—MERREEDTO D B 5 E B,
Writing reports.

RAEST D BEHE L% Grading System

SINHEEE (20%) LR —1 (80%) (2 &~ TEEAM 45,

Students will be assessed by activities toward class (20%) and written reports (80%).

fhFEREIE D EH 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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F1B 4 Course Title F B BHME S8 1 [Advanced Course in Environmental Nano—Materials Chemistry 1]

SEZ|IEB Subtitle

EEHE Instructor A #— [KAMIYA Yuichi] RSB HERER SR AR50

B LB B Other Instructors | fif)I| 1Z[HIROKAWA Jun](MERERBERMFAFERE), KA 52 —[OTOMO Ryoichi](#iEkER5E
BHFERFSERE)

# HFEA Course Type BRETR AR MF

BB Year 2021 EEIES Course Number 045144

EARS Semester 2571 B {7 Number of Credits 2

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

& EFF} VS5 Eligible Department/Class

F2 73124 3—F Numbering Code ENV_EMS 6322

KS¥EI1—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

EED) BRELF AP CREME R 7R

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 2 F JBREERE

E580—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 BREWERFFHEL R B [RIRER B ]

F—J—F Key Words

ikl BREMEE, 7V — U IAN — KEALZE, AV V@, A vh—v b EeA e o 2o RO i

Catalytic chemistry, Environmental remediation, Green sustainable chemistry, Atmospheric chemistry, Ozone layer, Ozone
hole, Photochemical oxidant, Chemical kinetics

2% d B1Z Course Objectives

AEFRRITATE L 0 TR S ND, BT T2 — AP A B L OBRE S L D7) DAL AT OV TOIEREL G
MERFES 5, % TIERERE K ORI BT 5 b F SRR Z 7 5L b2, ZhHO(bF G E R KR EE O BR
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.

FI:Z B4E Course Goals

(AD) fbBEL1TAT 2 ZBRART D,

(A2) AL PN BR B R OB VLI E D IR SE - CWVBEFIRG 5, FT-, 5% L DIOICE R T AR5,
(A3) il 15 i D SO 8 S f 13 L O e B V5 % BR AR 52,

(BL) sRJE R, stk 2EiuciiT 54 A it A st 5,

(B2) gz 301 24 DAL - I SRR A PUS R FR IZ L T2 s> TR T & 2,

(B3) 3tz IsiT b RK B iafee, AL FAEY 7| It E OBREEREEOBRE I T&E 5,

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) filito> FERsE

(A2) it S C D7) — A2 A Rk
(A3) il I LD 2K K DEAL
(A4) fIRE IS i D I i 88 iy

(AB) itk Wy e i

(B1) Fif
(B2) KEALFIZ I BOGEEE i CEfRBESOSR . — 5y Sitn, ARG, E & IRRET )
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(B3) a4 (F vy 7 Uil A A HRORES A7V A R — v DIEE)

(B4) il A~ Rt PE A > DA TR, CO LIRALKFBEDER L, # i R ZIE YD)
(B5) RR=T7 m/ /L (RAM{bE AT o)1)

(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)

#HFE (FE-EE)FORNBLSE Homework
BRAREEE T HILBEEL,

Students are expected to review what they studied in class.

AR D EEE LT & Grading System

ARELE L OZNEIUTHOWT, BZEEED 7 FILL L0 M ZRGEEHTOSRME T 5, AR E~DSMEBLE (20%) | L
A—1(30%) . FER (50%) 1L > TR 3%, #2403, BHE~DOBIMNBEEE (30%) . LA —1 (70%) 128> TRHAMi 95, fAEAIICHT
P YDA A L TR 2,

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 = ERFEIED & Other Faculty Requirements

TXAREFE Textbooks

E X5 EE#& Reading List

SMAR—LR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
W, 7V Nl D,

Materials will be distributed in the class.
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F1B 4 Course Title F B BHME S8 5 I [Advanced Course in Environmental Nano—Materials Chemistry 11]
SEZ|IEB Subtitle
EEHE Instructor /NP swB [KONISHI Katsuaki] (RF B ERER SR 20 7557
$H L% B Other Instructors | 43 HFRE[SHICHIBU Yukatsul (HIERER LR AFFERE)
# HEA Course Type BRETR AR MF R
BASEEE Year 2021 K& &S Course Number 045145
EARE Semester 15 (E % — | BAI¥ Number of Credits 2
A)
B EMRE Type of Class % FERER Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class
F2731)24 3—FK Numbering Code ENV_EMS 6322
KS¥EI1—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
EED) BRELF AP CREME 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
ING¥AO—K -4 Small Category Code, Title 2 F JBREERE
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 BREWERFFHEL R B [RIRER B ]

F—J—F Key Words
BT B T IITARE— T IR

polymer, supramolecule, nanocluster, nanoparticle

23D H4E Course Objectives

BURSCHIZRSENRTERWIE DO OEDTHDE T TALE I ON T RS T OEW R E ORI ME ., Ak, G, 7
2R BRELE DD DV EWEBRT D, Fio, BT B FAZ — 7 E ORI T DME DA BRI DN T
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 1% H4Z Course Goals

Bms T B LAY, BT b 7T7AZ—OE R, RS WEEZRE ORI AL F A B RL | RO L
e

FHET D,

Upon completion of this course, students are expected to understand the basic principles of the chemistry of organic polymers,
supramolecular compounds and inorganic nanoparticles/nanoclusters, and their relevances to environmental science.

$ZZEEHE Course Schedule
BT LT E O L R EZOREE
. EGTTDIFEANEIE & P AEE
I e e 1%
BT T DGR
RS
B THEFORESE
ST LT HIFR AR
8 AT B ENEE AR L = R — YL
9. SBEEIRD L lTHEE
10. & BSEAROTE THEE L
1. &)@ /7T A% — LI
12. &J@SF I I TAL —DI A XL
. Size and hierarchy of chemical substances” What is polymer?
. Basic and high—ordered structures of polymers
. Polymer and Molecular Weight
. Synthesis of synthetic polymers

N O O v W DN~

. Polymer and environment

. History of supramolecular chemistry

. Intermolecular interactions

. Charge—transfer complex and energy level

O© 00 3 O O &= W N —

. Geometry of metal complexes

10. Electronic structures of metal complexes and luminescence
11. Metal nanoclusters and closed—shell structures

12. Size and property of metal nanoclusters
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#mEE (FPE-EHE)EDANB LS E Homework

EEOYBETIC, BRI EORYE T LHA, HDONLCOHNEZHIREL THBIFEICOTLIE, THEEEE OB 5 R
L RERF OB EELL R R ZEsD,

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 BE#E L% Grading System
BEAOBINREE LRI 5HE (40%) LLR—RHAWET A (60%) THHET 5

Evaluated by the activeness and the exercise quiz during each lecture (40%) and a report or test (60%).

fhFEREIE D EH Other Faculty Requirements

T¥ A ZF}F Textbooks

E X5 & Reading List

SMAR—LR— Websites

AEZE DR—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]

ST H Subtitle B WK R m o B Lk % [Introduction to Physics and Chemistry at
Electrode/E ectrolyte Interfaces]

EFH A Instructor AR —= [YAGI Ichizo] (KB ERBR LR A 5EPE)

#H LB Other Instructors | NE E[KATO Masaru] (HIEKER BE R HFSERT)

L BHFER Course Type RELE PR MR E

BASEAE T Year 2021 K& &S Course Number 045146

EARE Semester 21 B 78 Number of Credits 2

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

¥R 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—K:LAR)JL Level Code, Level 6 RFPt (& L - TP AR E CRENBRNEORH  BHEfER B)

th93¥H3—K - £ Middle Category Code, Title 3 Wi

IMN3}$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

thEEREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information BREWERFFHEL R B RIRERI B ]

F—")—F Key Words

EIRRIEIE, T /AEEME, B RS T B, FERER, B

Surface structure of solid materials, Nanostructured materials, Self-assembled monolayer, Electrochemistry, Semiconductor
electrode, and Electrocatalysis

12 %D BE Course Objectives

B RO, B REEZBRTHEI0C EBiR WIR AT /L~ ClE RSN 7 A m R b NS TR R %
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.

{2 % 5HE Course Schedule

1. [ A I D H Al

. BRI O THiE

. MBI DA DORIEEF DR E)

. I/Mﬁzﬁﬁ@ﬁ/ﬁkkﬁé’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 N U AW

#FrE (FE-ETEFEDRHNAEESE 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%).

=P ERBIE DG4 Other Faculty Requirements
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TXAREFE Textbooks

§R =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
Surface electrochemistry : a molecular level approach,” John O’M. Bockris and Shahed U.M. Khan:Plenum, 1993

SMAR—LR— Websites

AE=E DR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title BB EH534 1 [Advanced Course in Molecular Photonics and Electronics Science 1]

EE=TEH Subtitle Fundamentals and applications of electronic spectroscopy[Fundamentals and applications of
electronic spectroscopy]

EEHA Instructor E¥a NAFL EFA [BIJU VASUDEVAN PILLAI (5 7 FHERFZEHD

HLE S Other Instructors

FBFEA Course Type RERFHEEMEE

BB Year 2021 EEIES Course Number 045147

EARS Semester 2571 B {7 Number of Credits 2

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

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_EMS 6331

KS¥EI1—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

EED) BRELF AP CREME 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

ING¥AO—K -4 Small Category Code, Title 3 NEFRF

Si83—F 58 Language Code, Language 1 BEFE TR

Type

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information BREWERFFHEL R B [RIRER B ]

F—J—F Key Words

Blackbody radiation, Maxwell’s equations, Wave equation, light-matter interaction, the Frank—-Condon principle, Beer—
Lambert law, optical absorption, Jablonski diagram, Kasha’s rule, fluorescence lifetime, fluorescence quantum vyield, the
quantum confinement effect, semiconductors, the Fermi function, Anderson rule, light-emitting devices, electron transfer
processes, solar cell

2% d B4Z Course Objectives

Understanding of the basic principles of photophysics, energy states of molecules, absorption spectroscopy, fluorescence
spectroscopy, the quantum confinement effect, the density of states, energy states of semiconductors, photoinduced electron
transfer, and the applications of light—matter interactions to light—emitting devices, and solar cells.

FIE B 4E Course Goals

From the standpoint of spectroscopy, students are expected to develop a basic understanding of the properties of light,
electronic states of molecules & semiconductors, and the fundamentals of light-matter interactions at the molecular and
nanomaterial levels. This goal will be approached by introducing and discussing the properties of light, the principles of optical
absorption and emission, quantum confinement effect in semiconductors, the thermodynamics of electron transfer in simple
donor—acceptor systems, and the fundamental characteristics of P-N junction devices such as LED, and solar cell.

{2 % 5HE Course Schedule

(1) Electromagnetic radiation

(2) Maxwell’s equations

(3) Wave equation

(4) Franck—-Condon principle

(5) Energy states of molecules and materials
(6) Fundamentals of absorption spectroscopy
(7) Fundamentals of fluorescence spectroscopy
(8) Semiconductor materials

(9) Quantum confinement and density of states
(10) Heterojunctions and superlattices

(11) Light—emitting diodes

(12) Fundamentals of photoinduced electron transfer
(13) Solar cells

(14) Examination

#FrE (FE-ETEFEDRHNAEESE Homework

Students should revise the lesson after each lecture and solve the problems that will be assigned.

RAEST D BEHELF % Grading System

Assessment will be made based on attendance (30%), interactions in classes (20%), and a written examination (50%).

fhFEREIE D E M Other Faculty Requirements

THX A -#F & 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:
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Wiley, 2009
4. Fundamentals of Photoinduced Electron Transfer by George J. Kavarnos (John Wiley & Sons, 1993)

E X5 EE#& Reading List

Students are encouraged to read journal articles related to the keywords listed above

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i5#% Additional Information
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FLB 4 Course Title ST FBH 45 I [Advanced Course in Molecular Photonics and Electronics Science 11]
FREEHE Subtitle
EE# 8 Instructor ik #5328 INAKAMURA Takayoshi] (FEFRHFRISERTIR S ) —F /7 7 /oy —fF 5t
A=)
HBLE B Other Instructors | /NH FEARIKOKADO Kenta] ( & 9CAT )
L BHFER Course Type BRIER AR M FE
BB Year 2021 K EIBIES Course Number 045148
EARS Semester 1% #) (2% — | BAGI¥ Number of Credits 2
L)
B EMRE Type of Class % IR Year of Eligible Student 1~2
¥R 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
BB BRELF AP R E R R
LAR)ILa—FK LA Level Code, Level 6 RFPe (& L - FEPIRL) AR E CRENBRNAEORH SR B)
th 5 #a—F -4 Middle Category Code, Title 3 Krim
INDHEO—K 4 Small Category Code, Title 3ERF
=553—F -5 && Language Code, Language 2 HARGER QSEGEONAV L TNAZHE, B BRI S58 (B AGE
Type ST IGE) R TE T HIRE
thEREIEZF DT E Availability of other NG
faculties
# B EIH Other Information BREWERFFHEL R B [RIRER B ]

F—")—F Key Words

R LS, A, B 7 B8 B, © BTMEL o —R | AR REA kL

Solid state chemistry, Crystal structure, Conductivity, Magnetism, Supramolecule, 7 —electronic materials, nanocarbons,
organic functional materials

2% d B4Z Course Objectives

BIZRNX =0T Y= IAN — D72 DT WK - SRR B 20 T- VRS f - A RS E I b 2B 9 2 il 2 5
50

Understanding of basic principles of electronic, magnetic and optical functional materials as well as the molecular crystals and
organic solid—state chemistry.

¥ 3% H4E Course Goals

o FYERE ER D5y TEX L - i A IS - B T - R E 2 B LR OBLED D ERIE T2,

Understanding of molecular design, crystal strutcure, electronic structure, and magnetic property of the crystalline molecular
materials from the baisic principles of solid state chemistry.

$ZZEEHE Course Schedule
L. AHEE FAEHT OV TR

2. A OB IRBLWERE

3. fE R O & E R D S N s

4. ARG OB RARENE

5. B OMK MY

6. ﬁ e B O ENEA L

7 %Ivmmuﬁxﬁﬂ

8 B LA O FETE

9. nEHLEMDOETIKE
N.EWWT@n B LEY

1. F/h =R AR

12. F /7B —RU BRI

13. 7 B FHEOISH - G AR

14. 7 B FHEROISH - FE G R

15. = é@%ﬁﬂ@fﬁﬁﬁ N Rl

16. 8T F~i

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. Basic chemistry of pi—electronic compounds

-252-




9. Electronic state of pi—electronic compounds
10. pi—electronic compounds in organism

11. Nanocarbon materials (I)

12. Nanocarbon materials (II)

13. Application: Conductive materials

14. Application: Luminescent materials

15. Application: Solar cells

16. Supramolecular materials, molecular machines

#HFE (FE-EE)FORNBLSE Homework
WEALT AR TR L OERGERFEDO IOV THONLD FETLIENEELL,

It is preferable to study on basis of physical chemistry, organic chemistry and solid state physics perior to the lecture.

AR D EEE LT % Grading System
RHEA~OBINELEE(25%), FEIOEMZEC/N AR —NM25%), FHIROL R — oD\ EERBR(GOWIZ I TR 35,

Students will be assessed by attendance and reports and/or exam.

fh FERBIE D E M Other Faculty Requirements

T¥ AT} Textbooks

% 5T HE Reading List
B ARG /IRE . AREA A BZERLA, 2009
HREDMAL 2O S T E IR LSRR, 2006

SMAR—LR— Websites

AE=E DR—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]

SEZ|IEB Subtitle

E|EZE Instructor K4S FE [OHTANI Bunsho] (R 2R FEFT)

B L2 B Other Instructors | U /LA « =3 [Ewa KOWALSKA](fl LRl A HFZEHT)

# HEA Course Type BRETR AR MF R

BASEAE T Year 2021 K& &S Course Number 045149

EAME Semester 1528 B 518 Number of Credits 2

B EREE Type of Class fiEs XHERE R Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_EMS 6342

K9#Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
5] BREEE P CREME R HIR)

LARJa—F:L AL 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 4 BB ARG

BE83—F-8#8 Language Code, Language 2 HAGER OTEREDONAV AR ST R ER I S 35 (H AGE
Type NIIIGE) B E T HIRE

thEEREIEZF DT E Availability of other 1 7Af

faculties

18 R 1§ 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 (FE-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.

AR D 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 = ERFEIED & Other Faculty Requirements

T¥ A ZFF Textbooks
KA SLETARED UL A3 DA HiftaEam£L (2003)
KA SCEE Tl HEF 7T 1k ) 3R X3 (2005)

% 5T HE Reading List

BHAR— LR— Websites
https://pcat.cat.hokudai.ac.jp/cgi—bin/lecture/showLectures_e.cgi

B D HR—LR— Websites of Laboratory
http://pcat.cat.hokudai.ac.jp/pcat

{i§% Additional Information
FRIT Zoom IZL DR FREF OBREZ T 54 T < R TRIR).

All the lectures are made online with Zoom and the recorded movies are uploaded to watch later.
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F1 B4 Course Title BREE ARGV 2556 T [Advanced Course in Environmental Catalytic Chemistry 11]
SEZ|IEB Subtitle

E|EZE Instructor TV A 2N [Ewa KOWALSKA] (R A 22 FT)

$H:4% B Other Instructors

L BFER Course Type RELE PR MR E

BASEEE Year 2021 K& &S Course Number 045150

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_EMS 6341

K¥E3—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
BB BREF P R E R R

LARJ)ILa—K:LAR)JL 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 ERBIEZFE 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

12 %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.

{2 % 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

#FrE (FE-ETEFEDRHNAEESE Homework

After each lecture students must do homework and prepare to the next lecture based on received materials.

RAEST D BEHE L% 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

E X5 EE#& 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 FBR B

i Il [Advanced Course in Molecular Environmental Science 1I]

FEZEEA 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

BAEEE Year 2021 ErEZI&E-S Course Number 045151
HAR Semester 2574 B {51 # Number of Credits 2

B EMEE Type of Class e YWRER Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_EMS 5302

K52 —K -2 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

PR =

BRI R b CREDE R K

LARJILa—F:LA)JL Level Code, Level

5 R (&1 B PR A (ERERZ2NAE O H) | KB IER
F#FH

th 4331 —K 4 Middle Category Code, Title

3 K

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

0 ZDM AL D)

E550—K§ 5 Language Code, Language
Type

2 AAGER ODGED AV ITNAZHE, STl B RIER A Z 56 (B AGE
RITTEGE) R TE T DIRHE

B IEEDRE Availability of other

faculties

1Al

## B EH Other Information

BRI E L - BB RL B (2021 AR RS PHRRE )

F—J—F Key Words

2% d B4Z Course Objectives

¥ 3% H4E Course Goals

$2 %5 Course Schedule
AAEFEXBEARE L2
Will not offer this course in 2021.

#FrE (FE-ETEFEDRHNAEESE Homework

BAEEE M D E#E LA % Grading System

fh P EREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List

SWAR—LAR— Websites

AE=E DR—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title Oy FEBRBE A5G M [Advanced Course in Molecular Environmental Science 1]

SEZ|IEB Subtitle

E|EZE Instructor I F [Chief of the Division] (KZ:BeB B Rl F255¢)

1B Y28 Other Instructors | FIXEHE[All Staffs of the Division (K FPeEr LR FPt)

# HEA Course Type BRETR AR MF R

BASEAE T Year 2021 K& &S Course Number 045152

EAME Semester 271 B 518 Number of Credits 2

B EREE Type of Class fiEs XHERE R Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_EMS 5302

K9#Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

5] BREEE P CREME R HIR)

LARJILa—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 (FE-EE)FORNBLSE Homework

RAEEEE D 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 = ERFEIED & Other Faculty Requirements

TX AL -EFE Textbooks

E X5 EE#& Reading List

SBA—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

FF#E Instructor IWH # [YAMADA Yusuke] (KRBT S7 K F K FBE T#HFER

{8442 B Other Instructors

L BFER Course Type RELE PR MR E

BASEEE Year 2021 K& &S Course Number 045153

EARS Semester AR EH B {7 Number of Credits 1

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_EMS 6400

K¥E3—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
BB BREF P R E R R

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

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 ERBIEZFE DRI E Availability of other 1A

faculties

# B EIH Other Information BREEWVE R S R

F—J—F Key Words
KEGIREL, BREEE b, BANLE 01, R, iR RERE &

solar fuel, environmental purification, coordination polymer, nanoparticles assembly, catalysis unificatio

23D BH4E Course Objectives

KGR TIR GRS B 52> CE - ESIES FTRE7ZR B & 43 T O BEASIEL L U COMREEZ & D IHITE O T, 1T
DONT, K E RN — RO NH EME 5 R a IR 525 BIEE T2,

The aim of this course is to help students acquire knowledge on heterogeneous catalysis of coordination polymers for solar fuel
production and environmental purification.

¥l 1% H4Z Course Goals

INETH— R TR A S TE -GBS B R AL U TR A 3 A BE O AR FHE $HI 301 A im0 a S FH i R A ]
T HZEE BIELT D, IBIZ, T 7R T OEAEEFIHL TRROEREFF L FREEHRE T 72D D FIEIL DN THE
Students are requested to understand the common and different points in catalyst design of metal complexes. Also, the
students should understand how to utilize nanoparticles assembly for unification of chemical species possessing different
properties.

122 5HE Course Schedule
ZOHOHEBARICTOWTEB T2 LNmCEEND,

Reviewing what was learned on the day is strongly recommended.

EEFE (PE-EE)EDANELSE Homework
EPHBEEACEMTS

1. [E AR oD Fo i

2. BT 53 T 2RI U7 [ (A ik

3. UL BB AT VAN 3 iR fb i

4. NIIEERRAEGED T8O Ofilit

4.1 KRG A fgie

4.2 ROl

4.3 LR LK R G R AR

Intensive course

1. Basics of solid catalysts

2. Utilization of coordination polymers as heterogeneous catalysts
3. Catalysts for hydrolysis of phosphate ester

4. Catalysts related to artificial photosynthesis
4.1 Hydrogen evolution catalysts

4.2 Water oxidation catalysts

4.3 Catalysts for production of hydrogen peroxide

FAEET D B2 LF % Grading System

BRASOZNRDL, LA —FEPORE RN HIWTT D, HE~DSNMIEEL(50%) B LR =D (50%)&-> TREfi§
éo

Assessed by attendance (50%) and reports (50%).
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fh FERBIE D E M Other Faculty Requirements

T¥ AT} Textbooks

#E X 5T W Reading List
CSJ LU R B a—38 B pNF—EHRICBT D0 TAEOH IR (A AL¥2 )

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory
http://www.a—chem.eng.osaka—cu.ac.jp/yamadalab/

{i§% Additional Information
TV NREA T 5, Handouts will be distributed.
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F1 B4 Course Title EREEWE AR5 5135 3% 1 [Special Lecture in Environmental Materials Science I1]
SEZ|IEB Subtitle

EEHE Instructor P 1= [OGIHARA Hitoshi] (i R K FBe TEFF0R

H LB Other Instructors

FBFEA Course Type RERFHEEMEE

BB Year 2021 EEIES Course Number 045154

EARS Semester AR EH B {7 Number of Credits 1

B EREE Type of Class it XHERE R Year of Eligible Student 1~2

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_EMS 6400

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 BEPIRR) B AL E CRRZNAFOR B | FEiEEFR B)
th 43431 —K 4 Middle Category Code, Title 4 KepIEE R

ING¥EO—NF -2 Small Category Code, Title 0 Z D GRA 72 H D)

= BO—F - 58 Language Code, Language 0 AAGETITORE

Type

=P EREISEE DRI E Availability of other 1]

faculties

18 R E 1§ Other Information LR E R IR R E

F—J—F Key Words
ERALE:, BSOS, MBHER, EFA K, =¥ — &R

electrochemistry, electrode reaction, catalysis, electrosynthesis, energy and fuels

23D BH4E Course Objectives

AR CIIBERL AR D8I BUSERE R (T2 b b EA L FER) A BT 528, SOICEMAE, KOBRNE, H
HEMRA RO BFT O 7 AD A BT 222 HNE T2,

The aim of this course is to help students acquire knowledge on (1) thermodynamics and kinetics of electrochemistry (.e.,
electrode potential and current) and (2) recent topics on electrocatalysts, water electrolysis, and organic electrosynthesis.

¥l 1% H4Z Course Goals

ERULF S DFEREL IS A E T TE DI 5, Bt fEH 1 L OVERIZ L AW EIRIL T 1 e 2D ik AR D 5,
Students be able to explain the basics and applications of electrochemical reactions. Students be able to understand electro—
catalysis and material conversion process by electrolysis.

$ZZEEHE Course Schedule

1) ERALFSOEEIT7R1TH

2) EARENL

3) BRAL B T P D SR R

4) FE ik

5) KD ER SR

6) H MR

7) BRI LR — B PR ST B OBV
1) What is an electrochemical reaction?

2) Electrode potential

3) Factors for electrochemical reaction rate
4) Electrocatalysts

5) Water electrolysis

6) Organic electrosynthesis

7) Relationship between electrochemical and energy & fuels fields

#FrE (FE-ETEFEDRHNAEESE Homework
FOHDOFHEFRNFICOWNTEE T2 EnE<EEND,

Reviewing what was learned on the day is strongly recommended.

FAEET D B2 LF % Grading System
FEEA~OBINREREE L/NT AR (50%) BE LR —h (50%) O A BN EHN T 5,
Assessed by attendance and small quiz (50%) and report (50%).

fh = ERFEIED & Other Faculty Requirements

TXALZFE Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory
http://park.saitama—u.ac.jp/" catalysis/
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{i5#% Additional Information
WH, iR ER AT
Handouts will be distributed.
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F1EH4 Course Title BRI B EE 2R T [Special Lecture in Environmental Materials Science 111]

ST H Subtitle Rt Al RE 72 = RV X — AL ZF D 728 O b ¥ 1 8 (K & R O F i [Fundamentals of Oxide
Semiconductor Electrodes for Sustainable Energy Chemistry]

EFH A Instructor Ki#p 2 [AMANO Fumiaki] (ALJUN T 37 K Z EBRER BT T5455)

HLE S Other Instructors

FBFEA Course Type RERFHEEMEE

BB Year 2021 K EIBIES Course Number 045155

EARS Semester AR EH B {7 Number of Credits 1

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

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_EMS 6402

KS¥EI1—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

EED) BRELF AP CREME R 7R

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

th 4331 —K 4 Middle Category Code, Title 4 FepIEE R

INGHO—F -4 Small Category Code, Title 0 Zofth (FREHI7Z2H D)

EE80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 5578 (A AGE

Type T TeiE) HIRETDRE

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information BREEWE R S R

F—J—F Key Words

TRF—{bF, N LIEARL, SEBERALT:, 8Ll /KRR A% 25

Energy chemistry, Artificial photosynthesis, Photoelectrochemistry, Semiconductor photocatalyst, Hydrogen production,
Methane conversion

2% d B1Z Course Objectives

KIGHEFIFAL TS CO2 7U—DKHBERET HHINL, e p ¥ — 2L RBHC A B - BT L T30, A LA RS
MESZENTED, A TlE. N LA REMNT O IR, B L OB REMOM MU AT T 5, Flo, MEER GO0
FLMEZERIG O B DV TO FEERZR B FE BTG AR N 975,

The technology for producing CO2-free hydrogen from water using sunlight, called artificial photosynthesis, promotes the
conversion and storage of the photoenergy into chemical fuel. This lecture aims to explain the basics of artificial
photosynthesis technologies and the materials chemistry of semiconductor electrodes. It also introduces practical research on
materials design and the development of new chemical reactions.

FI:Z B4E Course Goals

A TIE, KBt — DL AT D T2 D N THA BRENTIZ B T2 A SRS L Y8R B A e b )
IEDFERAFHI TEIDNTRDLEBIT, BRI L F OB DO RN BE e F I ima R T 522 BIEL T 5,

Students are expected to recognize knowledge on artificial photosynthesis technologies to convert and store solar energy,
explain the principle of photochemical reactions using semiconductor materials, and understand the methodologies for the
research in photoelectrochemistry and photocatalysis.

{2 % 5HE Course Schedule

1) =R — (L E O

2) A F — DL TR

3) HEARFE MR D FETHE

4) HEREBEMOIMEHEF:

5) 1T LT & il

6) KAH/INY T DN BRI

1) Introduction to energy chemistry

2) Conversion and storage of photoenergy

3) Basics of semiconductor electrodes

4) Materials chemistry of semiconductor electrodes
5) Reduced titanium oxide photocatalysts

6) Photoelectrochemical reactions of gas—phase small molecules

EFEEE (FEF-EB)FDORALS E Homework
BREOHFIZHOWTEFZL TRBLZL

Students are expected to review the content after the lecture.

RAEST D BEHELF % Grading System
WEASAOHBBIOLA—h

The grade will be decided based on class attendance and reports.

fhFEREIE D E M Other Faculty Requirements

THX A -#F & Textbooks
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%52 BE Reading List

SBA—LAR— Websites

AE=E DR—LR— Websites of Laboratory
https://famano.jimdofree.com/

{i§% Additional Information
FTAERETE. ERER R T2

Online lecture. Handouts will be distributed.
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F1EH4 Course Title BRI B I EE 25 IV [Special Lecture in Environmental Materials Science IV]

EE=TEH Subtitle e —2 AR EAE R 2R 3 2% GEMEAS BE 5% & [Design of Functional Materials Based on
Light-molecule Interaction]

EEHE Instructor i 2 [TAKASE Mai] (SR L3RS RFHE LR

HLE S Other Instructors

FBFEA Course Type RERFHEEMEE

BB Year 2021 K EIBIES Course Number 045156

EARS Semester AR EH B {7 Number of Credits 1

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

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_EMS 6400

KS¥EI1—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

EED) BRELF AP CREME R 7R

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

th 4331 —K 4 Middle Category Code, Title 4 FepIEE R

INGEO—F -4 Small Category Code, Title 0 Zofth (FREHI7Z2H D)

Si83—F 58 Language Code, Language 0 HAGETITORE

Type

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information BREEWE R S R

F—J—F Key Words

R TRAEL G T o3 — VX — 2 SRR LY - & B L - SRS RER Bl

Surface plasmon resonance, Raman spectroscopy, photo—energy conversion, metal oxide, metal sulfide, optical functional
material

2% d B1Z Course Objectives

K77 RE L IHIGWIUZ LA FARE SR Z D & U TS RE A BHME SRR RIS DWW CGlEFR T 5.

Photocatalytic reaction induced by surface plasmon resonance absorption and related studies on functional material chemistry
are reviewed.

¥l 1% H4Z Course Goals

KR TIE, - =N F—E WA —U—NIZL T, 55 T oI F RIS E ORI E B L F OB OISO ELE T
MCEAINIR DL HIELT 5.

The aim of this lecture is to be able to discuss from the perspectives to cover a broader range of factors of material chemistry,
such as molecular spectroscopy and development of functional materials, with the keyword of photo—energy conversion.

{2 % 5HE Course Schedule

1) Rl 77 A F L HelG L R TR 58

2) K7 TR HEBOIEH

3) SRR

4) & Bt L& B LY R R O AL F

5) A VAL —T 2 LA DFE S

6) 4B AR L4 filit

7) & maa A R—& R L YA IS LA AR RS

1) Surface plasmon resonance(SPR) and surface—enhanced spectroscopy
2) Application of surface plasmon resonance

3) Photocatalytic reaction

4) Photochemistry of semiconductor metal oxides and metal sulfide
5) Photo-luminescence of medal metal-amino acid compounds

6) Metal colloid and metal catalyst

7) Catalytic reaction with metal colloid—metal oxide composite

#FrE (FE-ETEFEDRHNAEESE Homework
BIRERITEEH LU COEDREITERZD.

Preparation to a next class by reviewing the former ones.

RAEST D BEHE L% Grading System
HEEL R —k

Attendance and short report

fhFEREIE D E M Other Faculty Requirements

T¥ AT} Textbooks

E X5 EE#& Reading List

SWAR—LAR— Websites
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B D HR—LR— Websites of Laboratory
http://www.muroran-it.ac.jp/crd/seeds/mai/

{i§% Additional Information
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FLE 4 Course Title

BREEME R #3238 1 [Laboratory Work in Environmental Materials Science 1]

FEZEEA 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 2021 K& &S Course Number 045157
EAME Semester HF B 518 Number of Credits 4

B EREE Type of Class e XHERE R Year of Eligible Student 1~1

& 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:LA)JL Level Code, Level

6 R2Epe (e 1 - S0 MR H GERIIZNAOFR B | FEFEERH)

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

IN3¥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)

18 R E 1§ Other Information

BT E R B B B

F—")—F Key Words
HaR o HT

Instrumental analysis

2% d B4Z 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.

#FrE (FE-ETEFEDRHNAEESE Homework

RAEST D BEHELF % Grading System
RHEA~OBINHESE(50%), FEEIDOLR—RNE0IZL > TRHlid 5.,
Assessed by attitude of participation(50%), and reports (50%)

fh = ERFEIED & Other Faculty Requirements

T3 A -#F & Textbooks

%52 BE Reading List

SBA—LAR— Websites

AEZE DR—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]

FEZEEA 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 2021 K& &S Course Number 045158
EAME Semester HF B 518 Number of Credits 4

B EREE Type of Class e XHERE 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:LA)JL Level Code, Level

6 R2Epe (e 1 - S0 MR H GERIIZNAOFR B | FEFEERH)

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

5 (ﬁ ""‘22

IN3¥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)

18 R E 1§ Other Information

BT E R B B B

F—")—F Key Words
TLET gy
Presentation

2% d B4Z 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.

#FrE (FE-ETEFEDRHNAEESE Homework

BAESE M D E#E LA % Grading System

FEA~OSINREE(B0%), FERIDOLR—ME0WIZL> TRl T2,
Assessed by attitude of participation(50%), and reports (50%)

fh = ERFEIED & Other Faculty Requirements

T3 A -#F & Textbooks

%52 BE Reading List

SBA—LAR— 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 B R iR Introduction to Environmental Science]

FEZERAA Subtitle (B ARFERR)

HE% B Instructor I BE [YAMANAKA Yasuhiro] (K202 M ERER 55 Bl A HF FER%)

1A% B Other Instructors | %2H EHE[SHIBATA Hideakil(Z74—/VRtE&—), Il {E[HIROKAWA Jun]HiERER SR

FAPGERD), Hikt P AIDEMURA Sayo ([R5 57 « UM HEK I i Shas i)

L BHFER Course Type RELE PR MR E

BASEAE T Year 2021 K& &S Course Number 045159

EARE Semester 1528 B 78 Number of Credits 2

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

¥R EF} 25X Eligible Department/Class

273> %" 3—FK Numbering Code ENV 5200

K52 —K -2 Major Category Code, Title ENV Environmental Science

BB BRESE BT

LARI)ILa—FK:LAR)L Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERIZ2NEOR B) . KRB ILHF
ElE

< =2
2 M5

th 43431 —K 4 Middle Category Code, Title

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

&85 —F - &7E Language Code, Language 0 HAGETITOfR¥%

Type

B IEEDRE Availability of other 1 Af

faculties

18 R E 1§ Other Information BRi AL BB AL B

F—")—F Key Words
BRESEL . Frfi rTREZ2 B8 B AR (SDGs), KUEE ), BREEIR A, BARDNIGOBEMRE, Fx )T A KPR

2% d B4Z Course Objectives
BRI RL 20 R AT REME R 2 KB TR SIZHTE> T RERDF O EEZ DL TDHZL,

Fl|3%E H4Z Course Goals
BEREBFZRFRETESIIHI-> T, MR RERIIBEZ L. 5% K7 COBRERFOF Al R 2 IcB b 55
B aEED D BT, BOOS BALE MR T L0 OB A 5L,

122 5HE Course Schedule
3HMM@AHA6H~8H)%Z, 471 9:00~12:00, 4% 13:00~16:00(FNFHET 10 4 HOKREEZ S T)D6[RNIZSEIL, FOT
—IZR> THENH YT 5,

1H BAAT RFBECESIE LT e
1A BF%R Ao T4 TOZ—7 5 ARG R SRR HE R 22 I )3 im)

2H BRI Rt rlREZRBRFS LR A8 - (L P e
2B BEF% XX UTRREEZD
[T AR AEFER AT O)) AEAR TS (B2 - BUR SAL ST E)]
3H B ERMEREEREE I 52 M CEDE R FHELR) - Ke(bFERTIEY: B TFEER Y R 510

3HBA#E FrftrIRE itz oLy T PR
(7 AR AR R 2 (BREEY ) « A SEAC(RCE i 18 )]

FRNTEEFZTRLEL, FRIT. TR BIETF —2L&am, 2-3H B3, FARORELEEIGE IZI0ITHOND,

XT A —MERERE T =y 7 DR BEO, #FEROF T n— ROl A~ —hT7 42 () — b2 ) BB <
2EN5,

#FrE (FE-ETEFEDRHNAEESE Homework
MRYHOEEZLEETS,

BAEEE M D E#E LA % Grading System
FEET—~EIC, 15 SRBREOHEARL R — M LIIERE T x> 7 (80%), BLU, HHRE THROL R — 0L FEAT 3
B, TR, SRR DI AL AR5,

fh = ERFEIED & Other Faculty Requirements

TXALZFE Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory
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{5 Additional Information
BARB7 L AR —MEH &1, https://sites.google.com/view/2021intro—es/ Z 1B U T{TH1L5,

RBRZOAMPNETHY, I, RFEFHGERH LU T 104 E, 3GR-HRMD T, BER R LSO R FEE AL
L TND, 70, RFBEIlIRER B LU COBRES N0, WS OBALZ IS5 Z LI TER,

EARMIZRORIHFEOZE, 7085, 2FHE D TA PHERSETT ORI URITIUZRDIRMZEERH DA | ¥4 Ol A
FTIEFETHIE, KPR EETY B REERIERO20G, AIREZRRY, ZOERENP IR ELINTHEME T8, 1EFRRED
RIFIZHUTIE, ELAFE LG5 % B ISR LL R — MR N9 LI VB IEZ7F 32,

JHLRE S 1L RS (U ERBR B B 2R 2EB% C301., galapen@ees.hokudai.ac. jp)

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.

KAFBEIBEIER H RS (AT | LFNE T,
SRELR 20 2 A R L b PTR A CIRE T 5,
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FLE 4 Course Title

BRBEFT 7o

[Introduction to Environmental Science]

FEZERAA Subtitle (FHZER)

HE# B Instructor

e B [WATANABE Teiji] (KZPe HiERER BE R 2 HFFERE)

$B 4% B Other Instructors

iy SHBTSUYUZAKI Shiro](HIBRERBERLERFZERE), Ve ARESATO Tomonori] (HiERER
BB FRFE ), AHY 1E —ES[AIBA Shinichiro)( i Bk 88 55 B % WF %2 Be), JIl O 8 —
[KAWAGUCHI Toshikazu](M#1 ERER BEEL A FERE)

# HFEA Course Type BRETR AR MF R

BB Year 2021 K EIBIES Course Number 045160
EAME Semester 1528 B 518 Number of Credits 2

B EREE Type of Class fiEs X E R Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class

F>731)>4'3—FK Numbering Code ENV 5201

K52 —K -8 Major Category Code, Title ENV Environmental Science

5] RERFRE

LRJILaA—F:LA)JL Level Code, Level

5 KBE (&1 ST SR CGERERIZNAOFR B) | REEFeb@iR
Eads

th 43431 —K 4 Middle Category Code, Title

< =2
2 MR

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

0 T oA (A HIZRL D)
Si83—F 58 Language Code, Language 1 BEFE TR

Type

B IEEDRE Availability of other 1 Af

faculties

## B EH Other Information BRIERL BB H

F—J—F Key Words
SDGs, sustainability, resources, energy, inequality, climate change, ecosystem, biodiversity, disaster, community

12 %D BE 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 how we should address these
environmental issues.

{2 % 5HE Course Schedule

‘Introduction of global environmental management: from MDGs to SDGs

‘Environmental engineering for low—carbon Society

‘Weather and climate impacts on human and natural environment

-Characteristic of ecosystems in Hokkaido

‘Conservation and restoration of ecosystems in Hokkaido

‘Ecosystem and biome

‘Why do we need research? -Discussing from an example of a glacial lake outburst fold issue in Sagarmatha National Park,
Nepal Himalaya

Group discussion and presentation

EFrE (FE-BETHFEDORHNAEESE Homework
Students are required to submit short reports during every slots and group discussion/preparation for the group presentation
after the class meetings.

BAEEE M D E#E LA % Grading System

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

fh = ERFEIED & Other Faculty Requirements

T¥ AT} Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{l5% 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 R A 7E ettt im[ Fundamental Course in Environmental Science Research]

FEZEEA Subtitle

EE# R Instructor B FESC [OKINO Tatsufumi] OR 2B ERBREE B2 0F 5202

1HL 28 Other Instructors | T E A[EBUCHI Naoto] (UKIRFIEHFZERT), e 6 [WATANABE Teiji](MiERER B R 22
WF5el), I H BEE{[YOSHIDA Kiyohito](MiERBREE Bl 2 9257)

# HFEA Course Type BRETR AR MF
BB Year 2021 K EIBIES Course Number 045161
EARS Semester 221 (k% — | BALL$I Number of Credits 1
L)
B E MR Type of Class % IR Year of Eligible Student ~
¥R EF} 25X Eligible Department/Class
273124 3—FK Numbering Code ENV 5101
K52 —K -2 Major Category Code, Title ENV Environmental Science
BB BRESE b
LARI)ILa—FK:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERIZR2NEOR B) . KERBE LB
ElE
th 43431 —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 2 Raf
faculties
18 R 1§ Other Information BRESE BB RL

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 DB P EE A i CE D, FEMELL L CAY 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.

2% E5HE Course Schedule

TRAED2—A05 2 BV 2a— LB RIRL TZH#T 5,

1. FEROHERE; KRFEFETOVY—FU—7 WFRFBEOKET, SRS OM K., LR SR, AV TV 7T OB E
2. THTIVvIAX )V ATARFERIFIE, RAZ—HKFIE, TR E

3. fEEIAEE; (FEMGRERRRET D720 O, BERMNOY TV 7 24T ME ORI AELT - r—ME

4. R T DT — Xl T —2 OB, T, a4k, SEatiT

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 (FE-EE)FORNBLSE Homework
FNENORIEITB T, FENZIND,

Homeworkas are given by instructors.

RAEST D BEHELF % Grading System
BT S IMEEFE(50%) 3 L O R BOWIZ L > TR 5,

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

fh S ERFEIED & Other Faculty Requirements

TX A ZFF Textbooks

HAEEERE Reading List

Getting Started With R: An Introduction for Biologists: Oxford Univ Pr
R ZIZLD IV EMBIFEDOTZ D RStudio AFF: 3 4k

FEUTLIR T D7 — 2T | DEY 22— DI DHFE TS,
The text book above is for the module “Getting started with R”.

SWAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{%# Additional Information

BREDE AL CNA P EHELET

The contents of this course overlap with those of Methods of Environmental Science Development.
W HEBIET AT TEEEA,

You can earn credit from only one of this course and Methods of Environmental Science Development.

-275-




F1B 4 Course Title [E B B2 923 1 [Laboratory and Field Work in International Environmental Science 1]
FREEHE Subtitle

EEHE Instructor Fhe2#E [All Staffs of the Graduate School] (KB EBR B R FB5%)

{8442 B Other Instructors

L BFER Course Type RELE PR MR E

BASEEE Year 2021 K& &S Course Number 045162

EARS Semester AR EH B {7 Number of Credits 1

B E MR Type of Class B FEER Year of Eligible Student ~

X 2FEl 25X Eligible Department/Class

273> %" 3—FK Numbering Code ENV 6501

K¥E3—K 4 Major Category Code, Title ENV Environmental Science

BB BRESE b

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

ING¥A—K -2 Small Category Code, Title 0 Z D GRA 72 H D)

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

Type

P ERBIEZFE DRI E Availability of other 1A

faculties

# B EIH Other Information BRELEFR B R

F—J—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 (FE-EE)FORNBLSE Homework

Report submission or presentation is required.

BAEEE M D E#E LA % Grading System

Assessed by attendance, report, or presentation.

fh = ERFEIED & Other Faculty Requirements

T¥ AT} Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{l5% 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.

ZOFRETENPODO VELIN OB R A A M IR BES N E S, LLARRs, KEBEOEMAELZHRTEEY, £DHE
(3, [Fl—HDWIIEPOWNAEDMLOFZE R H TEMSN DS EEEL TR TEEEADO T, #HMHEITHEEL T2,
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F1B 4 Course Title [E R B 5w Bl 52 928 11 [Laboratory and Field Work in International Environmental Science 11]
FREEHE Subtitle

EEHE Instructor Fhe2#E [All Staffs of the Graduate School] (KB EBR B A F6%)

{8442 B Other Instructors

L BFER Course Type RELE PR MR E

BASEEE Year 2021 K& &S Course Number 045163

EARS Semester AR EH B {7 Number of Credits 1

B E MR Type of Class B IR Year of Eligible Student ~

X & 2FEl- 25X Eligible Department/Class

273> %" 3—FK Numbering Code ENV 6501

K¥E3—K 4 Major Category Code, Title ENV Environmental Science

BB BRESE b

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

ING¥A—K -2 Small Category Code, Title 0 Z D GRA 72 H D)

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

Type

P ERBIEZFE DRI E Availability of other 1A

faculties

# B EIH Other Information BRELEFR B R

F—J—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 (FE-EE)FORNBLSE Homework

Report submission or presentation is required.

BAEEE M D E#E LA % Grading System

Assessed by attendance, report, or presentation.

fh S ERFEIED & Other Faculty Requirements

T¥ AT} Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{l5% 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.

ZOFRETENPODO VELIN OB R A A M IR BES N E S, LLARRs, KEBEOEMAELZHRTEEY, £DHE
(3, [Fl—HDWIIEPOWNAEDMLOFZE R H TEMSN DS EEEL TR TEEEADO T, #HMHEITHEEL T2,
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F1B 4 Course Title [E BB B B2 22 1 [Study on International Environmental Science 1]
FREEHE Subtitle

EEHE Instructor Fhe2#E [All Staffs of the Graduate School] (KB EBR B R FB5%)
{8442 B Other Instructors

F B#E%! Course Type BRER 2B PR H

BASEEE Year 2021 K& &S Course Number 045164
EARS Semester AR EH B {7 Number of Credits 2

B E MR Type of Class B IR Year of Eligible Student ~

X 2FEl 25X Eligible Department/Class

273> %" 3—FK Numbering Code ENV 6601

K¥E3—K 4 Major Category Code, Title ENV Environmental Science

BB BRESE b

LARJ)ILa—K:LAR)JL Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH SR B)
th 5 #a—F - £ Middle Category Code, Title 6 AFsEfaig

ING¥A—K -2 Small Category Code, Title 0 Z D GRA 72 H D)

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

Type

P ERBIEZFE DRI E Availability of other 1A

faculties

# B EIH Other Information BRELEFR B R

F—J—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, BERAFORBONATIEZBGIEI L AiEET 5, (i
)

A DO RFBENFEZELZETHREZINS, KRR 2— L A COMIEGTROMER K O DFETRTELIL, (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

BERIZBWT, L E 22— L B COMEEH I O VER & OWFSEA L - 17 85 OISR LR FIE OB 5,

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.

$ZZEEHE Course Schedule

SWFTE 6 FER X 10 [F] FFEHE LMHRL QRE L BRER I 20587 — < IR o 723U L B 2 — S EHE O TR E K OV
SR B 16 B OIE L BT Rk OB A GEE F4)

BFSE 6 FFH] X 10 Bl (B Z2) AFREHEEHE MR U RER P D8 T — < IR o 73R B 2 — LR O R E K&
OWFIEA B - 16 B QIR L FRHT 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)

EEFE (PE-EE)EDANELSE Homework

FEEH B LKL CRELTAFE T —~ I HE T 5 CkE L B = —L 2000 FREEDOL R —MeAERL, #F7E3H#i% 2000 7
FRIEICELD D, SHICF LT —iav a4, GEHEEE)

- 1) L COBFFEERR I O 2 E WIS IGE TSR BT, (LAMS10 HICLE), 2) IRE#ITREICELV
R—P DA (FAKAL 580 R OFGFEICE DT LYo T —ar (K154 1) ., (B IERA)

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)

AR D EEE LT & Grading System

LR, SBT3 ar TR T 5, GEIIREFAE)

LAR—b, WERIZED T LB T —al, AN RFFE TOM TR (2 AB BN SIRNAZ L) TR 5, (RPEFEIER
)

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 = ERFEIED & Other Faculty Requirements

T3 A -#F & Textbooks

%52 BE Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i5#& Additional Information
AFBEEBEDS & HFENEIME L SUAE S S50 005 B ICIE, ZOHRMOREIT TER,
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F1B 4 Course Title [E R B 5w B2 F 22 11 [Study on International Environmental Science 11]
FREEHE Subtitle

EEHE Instructor Fhe2#E [All Staffs of the Graduate School] (KB EBR B R FB5%)
{8442 B Other Instructors

L BFER Course Type RELE PR MR E

BASEEE Year 2021 K& &S Course Number 045165
EARS Semester AR EH B {7 Number of Credits 2

B E MR Type of Class B IR Year of Eligible Student ~

X 2FEl 25X Eligible Department/Class

273> %" 3—FK Numbering Code ENV 6601

K¥E3—K 4 Major Category Code, Title ENV Environmental Science

BB BRESE b

LARJ)ILa—K:LAR)JL Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH SR B)
th 5 #a—F - £ Middle Category Code, Title 6 AFsEfaig

ING¥A—K -2 Small Category Code, Title 0 Z D GRA 72 H D)

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

Type

P ERBIEZFE DRI E Availability of other 1A

faculties

# B EIH Other Information BRELEFR B R

F—J—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 EEL 1 FELUNOEME P AZXI G, RER O KB FEL B GS 228 BT EHE
FE),

VSN DR FBENFEANESZETH AR, HONIAFERERITIESERIRIF LR R F LB 5T 5, (RFEFEIEHA)
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)

Fl|3%E H4Z Course Goals
HEETo, RERFTEOES
The course will foster the ability to make a presentation of the results at the school overseas.

$ZZEEHE Course Schedule

W4T 6 IR X 10 [B] BFSEEHENIC IR > THFSEL . B0 TR RICHSE B4 M1 NI E 5 EHE F4).

WFSE 6 IRefi] X 10 Bl (%) ARFEFHEEHE DR UCERERFICBE T AT —<I0ih > TR R SEB 24
RABRERT D, (RFEFIESE),

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)FEORALS E Homework

FEFRMDATAREAER T D, SHICT VYT —arZiid, EMEYE)

- 1) L COBFFEERR I O 2 E WIS IGE TSR BT, (LAMS10 HICLE), 2) IRE#ITREICELV
R—rOWE (FlKAL: 58 KM OHFEIC LT LB T —rar (K155 W) . (REFeERA)

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)

RAEEE M D E#E LA % Grading System
WFRFER (TP T —ay) Tl 5, (FHIEEE)
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LAR—b, WERIZED T LB T —al, AN RFFE TOM TR (2 AB BN SIRNAZ L) TRN 5, (RPFEIER
4)

Evaluation

Grades will be given based on assessment of the presentation of the results. (Short—term Students)

Grades will be given based on comprehensive assessment of research progress at graduate school overseas(confirming the
progress situation from supervisor in charge), English presentations, and reports. (Regular Students of our graduate school)

fhFEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List

SBA—LAR— Websites

AEZE D7R—LR— Websites of Laboratory

{i5#& Additional Information
AREBLEBAEDOSE | R EME L U Y 7250 0O%E5121F, ZOBAOBEILTE,
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FLB 4 Course Title EBRER BB 245 B ZE 1 [Advanced Study on International Environmental Science 1]
FREEHE Subtitle

E{E# 8 Instructor 205 [All Staffs of the Graduate School] (KZFEBr LR £ 05%)
{8442 B Other Instructors

FIBFER Course Type RELE PR MR E

BASEEE Year 2021 K& &S Course Number 055009
EARS Semester AR EH B {7 Number of Credits 2

B E MR Type of Class B IR Year of Eligible Student ~

X 2FEl 25X Eligible Department/Class

273> %" 3—FK Numbering Code ENV 7801

K4 EI—F % Major Category Code, Title ENV Environmental Science

BB BRESE b

LARJ)ILa—K:LAR)JL Level Code, Level 7 RKEEBE () BEP R E (Fefs SR B2 5 1)
th 5 #a—F - £ Middle Category Code, Title 8 KBS

ING¥A—K -2 Small Category Code, Title 0 Z D GRA 72 H D)

B 550—K§ 5 Language Code, Language 1 BEEBETITHRE

Type

thEEREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information BRELEFR B R

F—J—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
°£%f%‘ﬂ?f%7’ﬁ?§7£b7‘: 1 ARLIN OB A E R, BRAI OO L2 E SIS BIEL T2,
)

N DR PPN FE L ELZETHRAIRT, MU ERICREE 7, J0EER TRV E 2 — % T DL LG ITRNT FIEEES
THZL, (RFEBEIESA)
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

BB WT, MR SUERIC LB, KD EERSCRL Ea— N C& | R FIEEERT 528,

The course will foster higher ability to review articles that is essential to write a doctoral thesis at the school overseas and to
learn some essential analytical methods.

$ZZEEHE Course Schedule

WL 6 FERIX10 [\l FREH B LA L TRE LT BRER PTI98 T — < I0h o 7o UL E 2 — LR DR E | AT
FIEOES FEHE T4,

WS 6 WEE X 10 [Bl (B %) AFFAREHE DR U AT 0T — <R o 7o kL B 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)FEORALS E Homework
SREHB LR TR E LT — < Il E L Ea— L, LR —MAR N T 5, SLIZT LB T —rar aifd,
(ML)

1) BIHL T ORFFEHERIRIL O A 2 B HIHIIZ 9538 CTHREZ R :ﬁﬁo (LEMH»H10 H 1=,

2) ImER T HERIC LDV AR — o (iRA4 580 M OEEERICI DT V*E/T~ya/(ﬂi{£%15 7). (RZFBREME)
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)

BAEEE M D E#E LA % Grading System

LA, T BT =L ar B EUCE T 5, (R )

LR, BRRICLD 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)

fh FEREIE D EH Other Faculty Requirements

T¥ A ZFF Textbooks

E X5 & Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#& Additional Information
ARFBEERAEDS S | RN ME L U Y 55 O OEE121E, ZOHALOFREILTER,
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FLB 4 Course Title [E BB 57 B 245 B A 22 T [Advanced Study on International Environmental Science 11]
FREEHE Subtitle

E{E# 8 Instructor 205 [All Staffs of the Graduate School] (KZFEBr LR £ 05%)
{8442 B Other Instructors

FIBFER Course Type RELE PR MR E

BASEEE Year 2021 K& &S Course Number 055010
EARS Semester AR EH B {7 Number of Credits 2

B E MR Type of Class B FEER Year of Eligible Student ~

X 2FEl 25X Eligible Department/Class

273> %" 3—FK Numbering Code ENV 7801

K4 EI—F % Major Category Code, Title ENV Environmental Science

BB BRESE b

LARJ)ILa—K:LAR)JL Level Code, Level 7 RKEEBE () BEP R E (Fefs SR B2 5 1)
th 5 #a—F - £ Middle Category Code, Title 8 KBS

ING¥A—K -2 Small Category Code, Title 0 Z D GRA 72 H D)

B 550—K§ 5 Language Code, Language 1 BEEBETITHRE

Type

thEEREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information BRELEFR B R

F—J—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
°£%f%‘ﬂ?f%7’ﬁ?§7£b7‘: 1 ARLIN OB A E R, BRAI OO L2 E SIS BIEL T2,
)
(’Eﬁw)j(%ﬁm CEEAEZETHRAINT, RSN T —~ (LB ERREEL ~0) [T o 7o BB - S S DI AT
Do (ZIK%F;T:E%EE)
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

BEROHBE OGO R EZFIH T 524 T |, SRENIZET —~ (LB IIRREREL ~OL) I o 7o - i & o
AT,

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.

$2ZEEHE Course Schedule

-BFSE 6 WM X 10 Bl WFSEETENZ IR - CRBF I REDOIEL T 17D, EHIE ?E)

<HFFZE 6 BERD X 10 [B] (B 22) ZIK%I&:* HHEPRR U BRERFICBE T AT — < IZh o 73Uk AE R OINEE 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)FEORALS E Homework
T —HEIERL, LR — N (RAKA4: 580 ZE T2, ST VBT —vav i, (%E%ﬁ%’?i)
- 1) B COMFZEERRIR I O 2 E BRI R EE THREH R 11T, (12510 H IC1ED,

2) I E R ITHFEIC LD LR — O (FdRA4 580 R OEEEIC L5 I/%Z/T~ya/(ﬂi1fil5 T . (RFBEEHE)
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

LAR—h, TR T = ar EHE TR D, (RIHR )

LAR—b, WERIZED T LB T —al, AN RFFE TOM TR (2 AB BN SIRAZ 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

TXAREFE Textbooks

E X5 EE#& Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
ARFBEERAEDS S | RN ME L SUHE Y 55 O OEE121E, ZOHALOFREILTER,
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F1B 4 Course Title [E R BR B Bl 22 B A2 I [Advanced Study on International Environmental Science I1I]
FREEHE Subtitle

EEHE Instructor Fhe2#E [All Staffs of the Graduate School] (KB EBR B R FB5%)
{8442 B Other Instructors

L BFER Course Type RELE PR MR E

BASEEE Year 2021 K& &S Course Number 055011
EARS Semester AR EH B {7 Number of Credits 2

B E MR Type of Class B FEER Year of Eligible Student ~

X 2FEl 25X Eligible Department/Class

273> %" 3—FK Numbering Code ENV 7801

K¥E3—K 4 Major Category Code, Title ENV Environmental Science

BB BRESE b

LARJ)ILa—K:LAR)JL Level Code, Level 7 RKEEBE () BEP R E (Fefs SR B2 5 1)
th93¥H3—K - £ Middle Category Code, Title 8 KiBIHoE

ING¥A—K -2 Small Category Code, Title 0 Z D GRA 72 H D)

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

Type

P ERBIEZFE DRI E Availability of other 1A

faculties

# B EIH Other Information BRELEFR B R

F—J—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, BERA ORI TIEEZBESEI L2 AiEET 5, (EH
)

SN DR FBENCFE A B L ZE TR R Z ST, 758 B OiFAT FIE O R B E B9 &0, KRR E FiE0E S
ZRET, (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)

FI:Z B4E Course Goals

PR OHBOIREOT T, 5587 K OfFT FiEZ I b L, BoN IR OFRITBIT AR IO ER 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.

$ZZEEHE Course Schedule

-BIFSE 6 WM X 10 B WFZEEHEIIR > CRlEE- B DI L T 2TV BN REeHE T D, (EHETE)

WF5E 6 IRefE] X 10 [B] BFZEEHENSIA - TRl - I HREE DIE L T EAT O GO R AR LT 5, IR F4)

WL 6 W] X 10 B (B2 AFPEEHEH AR LI RERFIC BT 00T — < 1B o T2 BB - 1 B DI L5347,
(RFBEIERAE)

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)EDANELSE Homework

T —HEIERL, LR — R (RARAL: 580 A T2, SHICT VBT —rar &3, EHEYAE)

- 1) BLHECOMFFEHERIR I O E 2 E HIRIIC S FE CHREH A1), (LEM2610 H BIC1ED),

2) IREZITFGEEIC L DL R — RO (FARA4 580 R OFREICL STV BU T —vay (RAIK1553 M) . (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)

BAEEE M D E#E LA % Grading System

LA, T BT =L ar B EUCE T 5, (R )

LR, BRRICLD 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

E X5 & Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#& Additional Information
ARFBEERAEDS S | RN ME L U Y 55 O OEE121E, ZOHALOFREILTER,
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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]
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