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OF FUNGLIONAI IMALEIIAIS] ...veevveeeeieeeeceee ettt ettt e et et e et e e et e eae e e teeeaeseseeeeseeesesesseeesseasseesseesseesssesseeasseesseesseessseesaeenseessseesssensessssessseenteesrssenseenten 291
RIEMEFRIFEE I [Laboratory Work in Environmental Materials SCIENCE I1 ...eiviiuiiiieieeieeeeeeeeeeeeeee ettt s et seesaeeeaeesaeeees 293
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RIERZ i meH
Graduate School of Environmental Science
(Common Subjects)

RIER S # #(Introduction to Environmental Science] (HA:ERR)

RIEF P # H[Introduction to Environmental Science] (ZiEhR)

BER I AR [Fundamental Course in Environmental Science Research]

ERIRIERIZEE [ [Laboratory and Field Work in International Environmental Science 1]
ERIRIERIZZEE 1 [Laboratory and Field Work in International Environmental Science II] ...
EESIRER S I [Study on International Environmental Science I]

E S IRIER S HFZ I [Study on International Environmental Science II]

ERIRER A4 RIFZE I [Advanced Study on International Environmental Science 1]

E R IRER 245 BIFZE I [Advanced Study on International Environmental Science II]

EERER 25 I [Advanced Study on International Environmental Science III] ..
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FlB 4 Course Title BB L 225 St I [Seminar in Environmental Science Development 11]
SEZEFAHE Subtitle 0

EE# R Instructor HIL K [Chief of the Division] KFP BRI 7 PE)

$BLHE Other Instructors | FILAFE[All Staffs of the Division] (K “FFiBR 5aFH £ Ft)

L BHFER Course Type BREER B MR E

BASEEE Year 2022 K& &S Course Number 055001
EAME Semester HF B 518 Number of Credits 4

B EMEE Type of Class ¥ SULARTE) | SHRER Year of Eligible Student 1~3

& EFF} VS5 Eligible Department/Class BRIE LRI

F2731)24'3—F Numbering Code ENV_ESD 7702

KS¥EI1—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
EED) BREEFL P GREGE 75

LRJa—FK:LAR)JL Level Code, Level 7RI () FMEH (BB ER 2 S T)
th4>#E0—K & Middle Category Code, Title T HSCEESE

ING¥AO—K -2 Small Category Code, Title 0 BRIRE Fam ST

EF80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, A RER N 5578 (A AGE
Type XT38 HIRETDRE

=P ERBEFE DR E Availability of other 2 RA]

faculties

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

F—"J—F Key Words

i SCHE R

Reading and writing scientific papers

23D BH4E Course Objectives

BRERFFICEAT HE N ORI, BEAET D, IS, B4 ORS00 B 53 OO 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
HHEAELEFL,

The same above.

#2351 Course Schedule
a—22# 8 b LLUL, TNEVE/NER TNV —T DOHEICL> TEBESNAIEITFT—IZSHIL, i OREFLE X, FFmics
M. F=, BObRET D, EE FIEOFMIT, 2 —RAmITR2D,

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

EEFE (PE-EE)EDANELSDE Homework
H (V7 )a—2EIF — DRI,
Following the suggestion by the course (sub—course) seminar to which you belong.

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

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

fhFEREIE D E M Other Faculty Requirements

T¥ AT Textbooks

& 52 BE Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i§% Additional Information




FLE 4 Course Title Be 5% 245 DI AF 92 11 [Research in Environmental Science Development 11 (for Doctoral
Dissertation)]

EZFEB Subtitle 0

HEZB Instructor B I K [Chief of the Division] (KFP BB R F205%)

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

L BHFER Course Type BRESR B MR E

BB Year 2022 K EIZIES Course Number 055002

EAR Semester A B {7 Number of Credits 8

B EMRE Type of Class AR L (WFE) | ®HERER Year of Eligible Student 1~3

& $F} - U5X Eligible Department/Class PR F I

F2432 %' 3—F Numbering Code ENV_ESD 7802

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

BB BREEE P GREEE T H)

LARJ)ILa—K:L AL Level Code, Level 7 KPR () BEP R E (FEfs SR B2 5 1)

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

INDHEO—K 4 Small Category Code, Title 0 BRE% SRR

=553—F -5 & Language Code, Language 2 HARGER QYEGEONAV L TNAZHE, B BRI S58 (B AGE

Type AFHFE) B E T DRE

P ERBIEZF DRI E Availability of other NG

faculties

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

F—")—F Key Words

R Gm

Doctor’s thesis

2% d B1Z Course Objectives
RBER BT A RT3 SR BT 5,

Research on environmental sciences and complete Doctor’s thesis.

¥ 3% H4E Course Goals
LR DTERKL

Complete Doctor’s thesis.

{2 % 51E Course Schedule
FREHBOREOTIC, & HOWIET —~IC T 58217,
Research under the guidance of supervisor(s).

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

Need constant research and reading papers related to the research.

FAEET D B2 LF % Grading System

T W R AEEE I 31T 5, HRIFEER CORE, E~OROMEIRIL, L5330, WL CFEA S F IS 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 E M Other Faculty Requirements

T¥ AT Textbooks

%52 BE Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information




FlB 4 Course Title PRt 22 5m S0 | [Seminar in Environmental Science Development 1]

SEZEFAHE Subtitle 0

EE# R Instructor HIL K [Chief of the Division] KFP BRI 7 PE)

$BLHE Other Instructors | FILA2FE[All Staffs of the Division] (K “FFiBR 5 FL £ Ft)

L BHFER Course Type BREER B MR E

BASEEE Year 2022 K& &S Course Number 045001

EAME Semester HF B 518 Number of Credits 4

B EMEE Type of Class ¥ SULARTE) | SHRER Year of Eligible Student 1~2

& EFF} VS5 Eligible Department/Class BRETE I

F2731)24'3—F Numbering Code ENV_ESD 6612

KS¥EI1—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
EED) BREEFL P GREGE 75

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 BEPIRE) B AL E CRERZNAFOR B | FEiEEFRB)
th4>#E0—K & Middle Category Code, Title 6 WFoEHeE

ING¥AO—K -4 Small Category Code, Title 1 BB o hm SR

EF80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, A RER N 5578 (A AGE
Type XT38 HIRETDRE

=P ERBEFE DR E Availability of other 2 RA]

faculties

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

F—"J—F Key Words

i SCHE R

Reading and writing scientific papers

23D BH4E Course Objectives

BRI T AENS ORI, BAET 5, IS, B OWFES I ORI B 4 OIF ORI E LI 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
HHEAELEFL,

The same above.

#2351 Course Schedule
a—2HE ., bLUL, FNEOL/NERIN—T DHEIC L TEMENDLEIT—ITBML, B DORELBX, FiHics
M. F=. BObLRET D, EE FIEOFMIT, 2 —AmITR2D,

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

EEFE (PE-EE)EDANELSDE Homework
F (V7 )a—2EIF — 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 E M Other Faculty Requirements

T¥ AT Textbooks

%52 BE Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information




#1 B4 Course Title 3

Thesis)]

- KE B2 1 [Research in Environmental Science Development [ (for Master’s

FEZERAA Subtitle [

HE# B Instructor

B I [Chief of the Division] RF BB Bl 757

$B 4% B Other Instructors

B 220 B [All Staffs of the Division](KF P Br b Bl 2 0%)

F1 BIEAI Course Type B R EBE R PRL

BASE4ERE Year 2022 KR =I&ES Course Number 045002
HR Semester keSS BT Number of Credits 8
BEMRE Type of Class I () | XHREER Year of Eligible Student 1~2
¥ & FF - U5 Eligible Department/Class REE P HIK

F>131)> 4" 3—F Numbering Code

ENV_ESD 6622

K52 —K -2 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

e

BRELAH A CREE P HEK)

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

6 K% Bn(ﬂkﬂ: SR PR H GERAZNEOF A | BHEEER H)

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

6 WFsCigE

IN3¥EO—K & Small Category Code, Title

2 BB ERRIBESE

B550—K§ 5 Language Code, Language

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

Type i%un)%ﬂ%ﬁ@dgﬁx%

P ERBIEZE DRI E Availability of other NG

faculties

## B EH Other Information SRl I PR B [MER B ]

F—")—F Key Words
CRw5'a

Master’s thesis

2% M B4Z Course Objectives
REBER I T AR T & L5 SCE BT 5,

Research on environmental sciences and complete Master’s thesis.

¥ 3% H4E Course Goals
B DFEK

Complete Master’s thesis.

122 5HE Course Schedule
FREHE OFEO T, & B OMFET —~IZB T D98 %1T), BARBZRFZE31 I Z >\ Cid, 8B BITHR D28,

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

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

Need constant research and reading papers related to the research.

RAEEE M D E#E LA % Grading System
LR ENMICRITS, PEFE T%%%’zb EL#HRTHERICAOK L WD LR MO Stk L35,
FLAARDL, B33, B LR SIRESESETTICL T, ERBAESHEOGHITE SV CGHE§ 5,

You will obtain your grade of this course, 1f you give your presentation in Mid—term presentations and pass the examination for

PR~

master degree (i.e., master thesis and presentation in the defense). We will make your grade in stuff meeting in this division,
based on your master thesis and your presentation in the defense, process in your study during the period of your master
course.

=P ERBIE DG4 Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

L_R— Websites

BHRR—

WD HR—LR— Websites of Laboratory

{i§% Additional Information




FLE 4 Course Title B Al ELpE s Fundamental Course in Environmental Science]

SEZEFAHE Subtitle 0

E{E# A Instructor EH 53 [HIRATA Takafumi] QEBISHFZE L 2 —)

4% B Other Instructors | FHILEZE Al Staffs of the Division] (R BR R} £5%)

F1BFERI Course Type B R EBE PR

BAEEE Year 2022 ErEZI&E-S Course Number 045003
HAR Semester 254 B {51 # Number of Credits 2

B EMEE Type of Class i Y RER Year of Eligible Student 1~2

& FF} - U52X Eligible Department/Class

F>131)> 4" 3—F Numbering Code

ENV_ESD 5101

K52 —K -2 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

PR =

BRBER e (BR BT S HH)

LRJILaA—F:LA)JL Level Code, Level

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

th 43—k -4 Middle Category Code, Title

1 FLAEaR

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

0 ZOM BB H72bm)

EE0—K+EEE Language Code, Language
Type

1 JEE IR

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

F—J—F Key Words
KUEAEBNEZOXTIR, FRft FTREZRBH TS B AR, ARER, AWM, ARERZFIH LI B, ARRELL, BEEHE, B
el E, B A A RS (b — | BREEEHA

23D H4E Course Objectives

A=A XL F D350 BEERHIET:

(1) I ERERBE 2RI DU COFERE A S (BESE) 2 #3528,

(2) BREEIEO T, BUE, FRICHE B SN TO A (KEED), KB, K5, TR H2E) IC oW THERT 528,
(3) BRI MY M 7 B - FHANE I B3 2 sk A BRAE 5 AT L,

Fl|3%E H4Z Course Goals
RIBERFICE T A R AR AR A B, TRBER BRI AMOR #4252 T AL E R BRERMEIZE 7554 0
F—T—REBHTHIENTED | ZEEBEREELTONET,

$ZEEHE Course Schedule

FRETAK A

- HhERBR BT M RE &7t AT REME

R HBE . RS BN KOG rl REZR B % H A
SRR DY R LR

ARER AR LT 5 E R

<A HE R M oo e

- NEHERMRIC BT DR BETE

KA TE R L

B EYE L AER Y M E R BEU A DK
VTS YR

- M ERZE B EHAIE ST &2 O

T IREY— R H Y —

ek

EFrE (FE-BETHFEDRHNAEESE Homework
FE HFOHEERL (220, FTE R ISR H SN RRE O MR A 1T S ND)

BAESE M D E#E LA % Grading System
B~ HEWIA)
BEIZRBITAERI10%)

FAEREFE(30%)

LR —M60%)

=P ERBIE DG4 Other Faculty Requirements




T¥ A ZFF Textbooks

& 52 BE Reading List

SMAR—LAR— Websites

AE=E DR—LR— Websites of Laboratory

{i5#& Additional Information
FhedEEzER H T3, JICA PR K FEEE 7 0/ T ADRETT,




F1 B4 Course Title E BRBRBL IR 255 Fm( [ Introduction to Global Environmental Management]

SEEEH Subtitle (FEER) O

EE# R Instructor B FESC [OKINO Tatsufumi] RZFFeHh ERER R T 520

HL 28 Other Instructors | £1JI| SFISHIKAWA Mamoru] (HEREREERL2HFZEFE), RAM AVTAR[RAM AVTAR] (M BRER 57

MOLINOS JORGE]

L BHFER Course Type BREERHEBE R MR E
BB Year 2022 K EI8IES Course Number 045004
EAME Semester 1% (FF — | BAIE Number of Credits 2
L)
B EMRE Type of Class b IR Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class
F2731)24'3—F Numbering Code ENV_ESD 6301
KS¥EI1—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
EED) BRESRF Bt GREGE 75
LARJ)ILa—FK:LAR)JL Level Code, Level 6 RFPt (& L - TP AR E CRENBRNAEORH  BHEfEER B)
th 43—k -4 Middle Category Code, Title 3 Krim
ING#HO—F -4 Small Category Code, Title 0 Zfth (FREHI72H D)
EE80—K-E5& Language Code, Language 1 WEECTITHfRE
Type
ftFEEBEBEFDTE Availability of other 1]
faculties
# B EIH Other Information BRETAL PR A B B

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

2% d B1Z Course Objectives

LB 72 BE), B B —HS[INORO Shin-ichiro](Hh Bk B 55 Rl 2 8 72 F2), F)II
[S.HAYAKAWA Yuichi]( i Bk B8 52 Bt = #F 52 B£), GARCIA MOLINOS JORGE[GARCIA

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.

Fl|3%E H4Z Course Goals

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

these environments.

{8 % 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

Environmental issues involved in air: NOx and SOx

Environmental issues involved in air: CO2 and PM2.5

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
Mass movements and erosion control in tectonically—active humid region
Palacoenvironment and landscape evolution

Transboundary natural resource management

Introduction to environmental management in extreme regions: the Arctic

EFrE (FE-BETHFEDRHNAEESE Homework

Students are sometimes required to submit a short report.

RAEEE M D E#E LA % Grading System

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

=P ERBIE DG4 Other Faculty Requirements

T¥ A ZFF Textbooks

EE 5 Reading List




SBAR—LAR— Websites

B D HR—L_R— Websites of Laboratory

{i5#% Additional Information
AFHEZIT JICA BZS K FEPeE#E 7 0T M5 B RO B KSEE T,
This is a core class of JICA Development Studies Program (JICA-DSP).




FlB 4 Course Title BREEVE YL il sl Advanced Course in Environmental Pollution Comparison]
SEZEFAHE Subtitle []
E|EHE Instructor E-m Fnsk [TOYODA Kazuhiro] (KZ2Be i ERER B2 R 207262
{8442 B Other Instructors
| BHFEA Course Type REFEFHE R ELE
BASEAE R Year 2022 K& &S Course Number 045005
EARS Semester 158 (B4 — | BAGI¥ Number of Credits 2
L)
B EMEE Type of Class Hisis X E R Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F>432 %' 3—F Numbering Code ENV_ESD 5201
K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
5] RER P GREEFHER)
LR aI—F:LARJL Level Code, Level 5 KFRE (& 1 - BEPIER) AL B GEREZRNA O B) | KFpEItiEez
ElE
th 43—k -4 Middle Category Code, Title 2 A
IN3¥Ea—K -4 Small Category Code, Title 0 FDfth B HIZet D)
& E880—K-EEE Language Code, Language 1 FIEBETITHRE
Type
=P EREISEE DRI E Availability of other 1]
faculties
18 RE1H Other Information BRETAL PR B R B

F—J—F Key Words

HuER L2, R LT, JRE R . AKETGER . REUG YLt | B iiGYe, g EV A7 AEILHE, U, mr-L
TS MBS H ALy

Geochemical map, geochemistry, mine pollution control, water pollution control, air pollution control, food pollution, health
risk, toxic elements, radioactivity, high—level radioactive waste underground disposal.

%M B1Z Course Objectives

F g REOWRMAEES B AN B EOME MR, BARERTRADIELZ 1T, HARRE TOBRIERERE R KD
2G5 58T, FetEED O AT D EER BN, 2 B B T 2B B R TR EGE A F D T TR
EDREANEREERBARTOZLICH G THIEEBELLICGHERE BT,

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

Fl|3% H4Z Course Goals

CFRCESRIGYICHLIC, BARTOBRRRERE N EO TR LA BE T2,

HTLWEAR B R DBR O BB~ D0 ANHEE T D720 DA 4D,

. HEO E SRERIE A DR L EFUCEUE L THINBIR OB O R IEE B L TELRNEHITOTD

- B RETG Y0 A {G YT R DR FE DV A2 D RETH VA TED I D,

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

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

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

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

— W DN

2 EEHE Course Schedule

DAV T —al MEREE KBS OLFREARL, BT L 2R Dbk
2) & BILIR | GREIRHERE DAL AR, ¥k % 2o b A my b A HES A k)
3) AR IH YL A S TE Y LA IERER EY 22 0 RAELY

4) /KB BEBE T O FEOHMERAL S2A0 56 )

5) R OWITE DKL EH LB B E I O S

6) ZNE OREE OBLIRG ZOb\T@%’%%&(I)

7. 8) FLIETH O F/KAFRG Y 5, FIILE TR s

9) RK&IHYeLZ DRI FDIE R

10) SO BB 2 A 2 —[ETH2 T I

11) 18 BRI RIS B RE DO AR T T OVE G0 A Al

12) AR — GO O Ji b 1 BESEY) O Hi g AL 5y ORFFE O JEE 5

9




13) ir&fEZA B e AR ST 5| [FE BRSO F e OB
14) ZME OREOBLRIZ OV TOFR D)
15) 77U BT D EREIH YT B| OFF N

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

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

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

4) Geochemical behavior of elements in the aquatic environment

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

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

7, 8) Visit to a sewage treatment facility or a reduction melting furnace in Sapporo City

9) History of air pollution and its countermeasures

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

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

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

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

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

15) Introduction of examples of environmental pollution research in Africa

EFEEE (FE-EE)FEORAELS E Homework

Y FE ORI (LS, HIERBREE L 72 D¢, RIED IR BTG IOV TUIEW D2V, HEEROMERb 74
BYRL CODZEZATHRE L TGER AT, MR D ITEDAFICHWNIHNDIHNTL TN TIELL,

2023 -1 A 4—7 H OBREEE FRRIFER T GERG 1 ERITLO) b OFE T 2ZENHEELL,

ERICHIE T2 TR BEEL TOREORKTIH LRIV — T HEmICBBIC S INT D2 EMBNLZ I D 72D
ITRHBND,

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

It is recommended that students also attend the Environmental Science Development Special Lecture 11l (Lecturer: Tsuyoshi
Kawakami, ILO) on January 4-7, 2023. 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 B HE L%k Grading System
ERAOHHIERE (50%)ETE/E, 7V — 735 £ 58 (50%),

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

fh S ERFEIED & Other Faculty Requirements

TX A -#F & Textbooks

& 52 BE Reading List

SBAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#& Additional Information
AGEFNT JICA BRI Kt s 7 1 /T MMZBITD B AR RRBRERTY,

This is a core class of JICA-University Alliance for Development Studies Partnership Program.

10




F1 B4 Course Title Hi A= Re & I 4wl Advanced Course in Geoecological Resources]

E%EH Subtitle [

HEE#E Instructor EJII #— [S.HAYAKAWA Yuichi] (k2287 HERBR B} 220 22057)

{8 4% B Other Instructors

| BHFEA Course Type BRER BRI R E

BAEEE Year 2022 ErEZI&E-S Course Number 045006

AR Semester 15430 B {51 3 Number of Credits 2

BEMEE Type of Class R ¥ ELENR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F2/31)2 %' 3—F Numbering Code ENV_ESD 6311

KS¥EI1—K 8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
EEEIE) BREER B GREE FHR)

LAR)I)ILa—FK L AR)JL Level Code, Level 6 KEBE (& - PR B R E CRERZARFOFR A | FEiEEFRE)
th4>#3—K -4 Middle Category Code, Title 3 Frim

IN3¥Ea—K -4 Small Category Code, Title 1 A -ZERES AT A

S§83—F 58 Language Code, Language 1 BEFE TR

Type

fhFEBIEF DRI E Availability of other 1A

faculties

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

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

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

23D BH4E Course Objectives

i EReZE | FFHALO B A VIO HERBR BEE O BRI SESERBEEEEHIEIN IS SN TOWD, IEFEOH
WRZEIX B R ELL, RIRAZ BRSO BING, B ATGOFHB CEICT2IHET, HowsriEm it Hsh22H
Do AFEFTIT, VE—hMEL 7 GIS IZBEET 57 7 a—F 0 n, TR A BB REIC OV T, FHE T 1EDBZER]
INTETEGLRFEEFIZAENL, BIRREFROIG - 53T FIEICOW CTHEFETRD 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 B 2 81T D H ARBR B IF O B - 0T BRI O W TR AR D D,

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

{8 % 5HE Course Schedule

. Introduction

. Frontier of environmental sensing

. Principle of sensing technologies

. Remote sensing and GIS

. GNSS for environmental monitoring

. Photogrammetry for environmental measurement

. Laser scanning for environmental measurement

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

. Geoecological landscape change 2

. Geoecological landscape change 3

. Critical zones in terrestrial regions

. Final assignment and presentation

O CO0 1 O U1 & W DN —

= = e e
Ol W= W DN — O

EFrE (FE-BETHFEDRHNAEESE Homework

Working assignment after lectures and final report

FAEET D E#E L F % Grading System
Attendance and class participation: 40%
Working assignments: 30%

11




Final report: 30%

=P ERBIE DG4 Other Faculty Requirements

TXARZEFE Textbooks

EE 5 Reading List

SMAR—LAR— Websites

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

{i5#% Additional Information
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F1 B4 Course Title Sl 5 B3R Advanced Course in Climate Change Impacts]

SEZEFAHE Subtitle 0

EFHEA Instructor el K48 [SATO Tomonori] (REFBEERER AL AF5ERE)

B L B Other Instructors | EJ & Z[FUJII Masahiko](HiER BR BE B2 520%), GARCIA MOLINOS JORGE[GARCIA
MOLINOS JORGE]

L BHFER Course Type BRESR B MR E
BB Year 2022 K EIZIES Course Number 045007
EARS Semester 25 (Fk % — | BAGI# Number of Credits 2
L)
B EMRE Type of Class s HEER Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F>432 %' 3—F Numbering Code ENV_ESD 6341
K52 —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
E ) BRERb GRE R 50
LARJILa—FK:L AL Level Code, Level 6 RFPt (& L - TP AR E CRENBRNEORH  BFEfER B)
th 5% —FK -4 Middle Category Code, Title 3 Krim
INDHEO—K 4 Small Category Code, Title 4 [EPRERBE A2
E550—KE§ 5 Language Code, Language 1 JFETITHIRE
Type
P ERBIEZF DRI E Availability of other 3 et & Tr
faculties
# B EIH Other Information REG AL PR AR B

F—")—F Key Words

SR E); HERIEDRL; VAZ | S8, WG, MRl 8, IRRTEER; ZERER, KA, f3E

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

2% d B1Z Course Objectives

RARZEELHERIREZ LI OW T, ZNODIRIR | A=A L & 7257 B~ D 58 46 TONES IR OB S iE 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 TRERBIEL I LU B OB S DI S A BAEL . LT O 4 HBIZOW TR RICHPITE S,
(a) KUEERND AT =K L

(b) KUEZEBF 2O FIEBI MO 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 (a)-(d) as below to people
who are not familiar with climate change.

(a) Mechanisms of climate change

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

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

(d) Adaptation strategies to cope with climate change

% 3EHE Course Schedule

AT RIBEEB DA =R 0 5V AT ISR OV TR AT, AT - L ORI, B ER DK 2T
LOERZ HET o7 NV —TTRENVEAT),

GRS/ N —T ), BRI T N THFEOLTITOET)

1) KRB 3 A EUR L (PCC)
2) Kfges 2T ALK T T L

3) K AEZE B oM L 2EA

4) HERF T U LT

5) N —71EE - R

6) YKk DA RER L M SRR~ D
7) HEPEAERE SR~ D

8) KE IR ~DH %

9) LA DLEE~D L

10) M2 K 5

11-15) PAEIC kD HFR

13




* 1 E R V=T —ar & )V —TERREITO T2 R 3 28

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

The outline of the course is

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

3) Detection and attribution of climate change

4) Socioeconomic scenarios and future projections

5) group activity and presentation

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) Student’s presentation sessions

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

EEFE (PE-EE)EDANELSE Homework

1, 2 BIFREDOL AR —b (T2 3-4 R E) 258 T &,

BT, T N—TREDOHE I & CRHIEEERF MM EE L7 D RIA I,

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

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

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

REEEE D E#E L% Grading System

TREDEAETHAMZITH

(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%)

fh S ERFEIED & Other Faculty Requirements

FAED NEIIEC TN —T ROBRAT Va2 — VERET D20, YIEEES~OMFEEVEAET D, HEORELE 7
THRARINZHIETT 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 EHFE 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 1l 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 as
above and the latest reports) are available at IPCC’s website.

%52 BE Reading List

SBAR—LAR— Websites
http://www.ipcc.ch/

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

{i5#& Additional Information
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F1 H4 Course Title

H $RBr i - dm Introduction to Natural Environmental Studies]

SEZEFAHE Subtitle 0

E{E# 8 Instructor

#ls  sB [TSUYUZAKI Shiro] Ok B Hi kB B FHEF 58

{8 4% B Other Instructors

MR 7% BEBINEGISHI JunjiroMIERERBERIAATTERD), ek AEISATO Tomonoril(MIEKER

AR R
FLE#E%I Course Type B R EBE R PRL
BASELEEE Year 2022 ErfE1EIF S Course Number 045008
HR Semester 25 (Fk % — | BAGI# Number of Credits 2
)
BEWEE Type of Class X 3t &R Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F>131)> 4" 3—F Numbering Code

ENV_ESD 6312

K52 —K -8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

e

BRTLR B RETEE )

LAR)I)ILa—FK:LAR)JL Level Code, Level

6 REABE (&1 BEPIE) SEPTRH GEIRIZNEOF H | IHEEER H)

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

3 Ffim

IN¥EO—K & Small Category Code, Title

L AR AT A

EE0—K+EEE Language Code, Language

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

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

faculties

## B E1H Other Information BRiR ik B B R B

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

ecosystem, environment, climate, material cycling, model

2% d B1Z Course Objectives

HARBRBE & B35 b O B S & O T BRBE L AL RE R D JE 1 I P L CILRED D B2,

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

¥ 3% B4E Course Goals

BRETLAEREROFEDMA S 2 F B LT T VO SHEME D,

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

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

KB &
HIA 1] D = ARV — I
RETE S g & itk o> 5
i e & A

A B SR AR IE D SR R
BYE L E G ER
BREEAE LA RERDISE

A e —IRARE

—WRAEFEHEE TR

IRBRAL &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
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Photosynthesis and primary production

Estimation of primary production

Ecosystem responses to global warming

A fundamental concept of modeling on temporal ecosystem changes

#HFE (FPE-EE)FORNBLSE Homework
ERFHDOVNIRBEF DO AMBRE DN ITFRNTEHHGL T2,

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

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

=P ERBIE DG4 Other Faculty Requirements

TX A -#F & Textbooks

%52 BE Reading List
HERIRIRAL DR/ AL HEE K2 K BB B 25 ALtEE K E RS, 2007
TZAEODORMEARES TR BT XE, 2017

BHAR— 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

WD HR—LR— Websites of Laboratory

{i§% Additional Information
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FlB 4 Course Title A AT RE = L X —#&EalIntroduction to Renewable Energy]

SEZEFAHE Subtitle 0

EE# R Instructor BEH B2 [FUJI Masahiko] (K Z2Fe HBREBR 52 R} A 52052

$H:14# B Other Instructors | %)!| IEFE[MORIKAWA Masaakil(#iERBR B R} £HF4267), \K — =[YAGI Ichizol(HiEKER
BERMERIERD), B2 SAT N EIA[BIJU VASUDEVAN PILLAICE 1-BLH£BF 7R, 2t
I ¥ Z[SENZAKI Masayuki](HiERERIRRL A0F2ERTE), K4 FHH[Ohtake Hideaki](FEEFET

A HFFERT)
L BHFER Course Type BREERHEBE R MR E
BB Year 2022 K EI8IES Course Number 045009
EAME Semester 1578 B 518 Number of Credits 2
P EREE Type of Class Hisis ¥R ER Year of Eligible Student ~
& $F} - U5X Eligible Department/Class
F>731)>4"3—FK Numbering Code ENV_ESD 5201
K52 —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
5] RERFP GREEFHER)
LR aI—F:LARJL Level Code, Level 5 KFRE (& 1 - BEPTER) AL B GEREZRNAE O B) | KFpEItiEez
¥FHH
4343 —FK £ Middle Category Code, Title 2 WREw
IN3¥Ea—K -4 Small Category Code, Title 0 ZOfh (&2t m)
=553—F -5 & Language Code, Language 1 JEEECITHREE
Type
=P EREISEE DRI E Availability of other 1]
faculties
# B EIH Other Information BRETAL PR BAREAL B (2022 4 FE 3B

F—J—F Key Words

ARV — R, KT rLX— B, B RIRE, NAF~ A K, K= — R A h—
NA7 | ARER, IREIRT A ALAEEL BREE, YAk

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 —DEIREFREIZ OV CORE N EREETRD 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 —TEREDNFF D RHMA R L DD BAE 5, HIZ CO2 HIEZ
T Mk E ORI DOERS RS 5 — T, Wk F728 NITAERER, KER, RER~OEEEL 5| X EZ 3l ietEnd
HTE, XD S ROBRARIZH T TL, HF RG-SR T AA M+ 312AT o7 BT A8 Azt
DLUENRDHD, K TIZENADOZNETOHEANEEREFIRCHERFLSZ LoD, BAEWRBT LY —O TR LR
REIC DWW TORE BIBRIRZIRD 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.

$ZEEHE Course Schedule
FERARIFLL T D@y,

A RTRE )L — R

N SIRP N N

/NKRT)

HIEN - RSB H P L
SAF AT RN

TARLF — I

4% (CO2 MR | AR I K 20 %)
HERE R~ D

KT — - RBOHER

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

Solar and wind power

Small hydropower

Geothermal and hot spring water energy
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Biomass energy

Energy transformation

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

Water—energy—food nexus

EFrE (FE-BETHFEDRHNAEESE Homework
+ 7 E B RE<CE END,

Sufficient review of each lecture will be strongly recommended.

BAEEE M D E#E LA % Grading System

8 BILL EOFERITHFE LI &R, B ~DOBINAEFL(25%), FFm~DS M EHRE(25%), LaR—R25%), #ERE5%IZLY
PGS %,

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

T¥ A ZFF Textbooks

HREIEEHE Reading List

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

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

K HFHBEOA—NEREF L 0T,/ AlZLDA— T 7V —ar B iebTRRDBEIIVAT L HF E—, R R
W H P 3R, 2019

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

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

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

KEFFEIBIFER B THA e VX —#G ) ERINA T,

RERFFEOFAITRER FHEEME 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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FlB 4 Course Title KA B 2Rl Advanced Course in Hydrological Cycle]
SEZEFAHE Subtitle 0
EE# R Instructor Wi 2 [SATO Tomonori] RSB - ER BR B2 Bl 2R 7EB5%)
{8442 B Other Instructors
| BHFEA Course Type REFEFHE R ELE
BASEAE R Year 2022 K& &S Course Number 045010
EARS Semester 15 H (F ¥ — | BAEI¥ Number of Credits 2
L)
B EMEE Type of Class Hisis X E R Year of Eligible Student 1~2
YW &REF} 2S5 Eligible Department/Class
F>432 %' 3—F Numbering Code ENV_ESD 5202
K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
5] RER P GREEFHER)
LRI a—F:LARJL Level Code, Level 5 KFRE (& 1 - BEPIER) AL B GEREZRNA O B) | KFpEItiEez
ElE
th 43—k -4 Middle Category Code, Title 2 A
IN3¥Ea—K -4 Small Category Code, Title 0 Ffth &7t m)
B E83—F-8#8 Language Code, Language 2 AARFER OFEFEDANAV HARHEE | Sl E R ER A 555 (HAGE
Type NIIIGE) B E T HIRE
=P EREISEE DRI E Availability of other 1]
faculties
18 RE1H Other Information BRETAL PR B R B

F—"J—F Key Words
KIGER, R[G5, [T, AKIUF, ANRITSE)
Hydrological cycle, Meteorology, Climatology, Hydrology, Human activities

23D BH4E Course Objectives

KPEBRICBE T HRART:, KT, KICTFO MR FiR A SIS B i35,
KITHIERBRBE D EAb° N A B Lo AR ERDAEREN A F RIS E Th D, KOPEER T, WIBHRE G IR Z D7 5%
FRIQZE A — L O T m B A3 5L TlAZL TV D, ZOTE SR OmFR THRITAE L . ZOMEE N T 50 LR
(2, TRAF =W ERIEE S, AR TIEL, KOTEERZ N — AL 5, BE 5K 5550 /K SR O LR R 70 [ PR 2 B A7
T 5, SHIZ, AKDMER TR CEB I 5k RARER, KB, AMIEERE | KIGREREEOM BEERICHEREZYT
Do

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

FI:Z B4E Course Goals

IKOFEERIZIRAIIEE L FRINEE  KTEER 7 A 2B~ IR B O K IE IR D TR LOVKUEDTE RS A BN K727
HEN O ZBREL , 530S < THIENTED, AR CTHELImiEREZ I, KICET 2 BRKEKERHBE, K
AR B 70 & I ERC HUIR O BRI AR -5 7280 OB PR FEBE AF- O A IR 2 BAR L L IFRICH WD ZENTED,
Students explain physical and chemical characteristics of water, the mechanism of global- to basin—scale water cycle, and the
role of water cycle in the Earth climate. Students acquire basic knowledge and research methods to solve global and regional
issues related to hydrological cycle, such as natural disasters, water resources, and climate change.

B REHE Course Schedule

AFETIZLL T OFTENITIR > TR EHED TS, KEEDRKREROF —TU—FDO—D>ThHo70, A %X DRRADE L Z Fik
)72 B L L L S 7& AR O T 10 SHIE, §T A ETORTBICH A L ECORL T ROMBHIT,
1. ZKYEBR O E

IR RFER RO

. REH DK

KRB EE

. E R

- Bk B G GRAFRRUE - MR - 5 )

BB KGR

. ARIE

:tf%7 VAN

10. &I

11. f5%

@OO\]@CTI»-BO.‘J[\)
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12. [FfLARERTEER

13. KREETTNVERBEET IV

14, HERRIEL LR FEER

15, KYEBRE N HITE &)

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

. Characteristics of water, water vapor and sea water

. Atmospheric moisture

. Atmospheric stability

. Cloud microphysics

. Weather systems

. Global hydrological cycle and climate

. Evapotranspiration

. Soil moisture

O© 00 3 O O v» W N =

. River runoff

—_
= O

. Snow

—_
[\

. Isotope and water cycle

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

—
w

EFEEE (FE-EE)FEORALS E Homework

WETITEEEREZERAL, T X TOERHIY 27 N—UNO G TEDIINCT 2, FRIERRE OB T/N AR — MR L B A7
RO THD), Flohfbiizei (2Id, BN AICET LR —MAERL THHD,

Lecture handout will be available at the web site. Students need to submit assignments in about every two classes and submit a
final report after all scheduled classes are finished.

RAEST D B #E Lk Grading System

AN AR N ERAEL AR — N T SR R KO A TICER IS B, B5EZ ORI FOIM) T3,
(/N R—=PB L OB R — (70%)

Q)R T3 DR (30%)

At evaluation, the result of final report and assignments (70%) and attitude toward the class (30%) will be considered.

fhFEREIE D E M Other Faculty Requirements

TX AT} E Textbooks

— RS NE L R RFE IR A, 2016

IR/ Wilfried Brutsaert %5 A2 B BARR : 237 AR

KER TITEVFFHAONEEWO IO FFE DT X ANCH B ZITIEE L2\, Bifi T2 e B H 2B R375,

This course does not require a specified textbook. The necessary references will be provided in the lecture handouts.

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

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

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

{l5% Additional Information
If you have questions, please feel free to contact T. Sato (t_sato@ees.hokudai.ac.jp).
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F1 B4 Course Title BREE G W i PR A2 R [ Advanced Course in Environmental Geoinformatics]
SEZEFAHE Subtitle 0
EEHE Instructor RAM AVTAR [RAM AVTAR] (KBt i ERBR BEBHFAAFZERT)
{8442 B Other Instructors
| BHFEA Course Type REFEFHE R ELE
BASEAE R Year 2022 K& &S Course Number 045011
EARS Semester 15 H (F ¥ — | BAEI¥ Number of Credits 2
L)
B EMEE Type of Class Hisis X E R Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F>432 %' 3—F Numbering Code ENV_ESD 6311
K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
5] RER P GREEFHER)
LR a—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) B RLE CRERRZNAOR B | HseiEER B)
th 30 —FK -4 Middle Category Code, Title 3 Krim
IN}ETI—F -4 Small Category Code, Title NGRS EVZ Sl
B E83—F-8#8 Language Code, Language 1 BEEECATHIREE
Type
= EREIEZF DT E Availability of other 1 7Af
faculties
18 R EH 1§ Other Information BRETAL PR B R B

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

23D BH4E Course Objectives

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

FI:Z B4E Course Goals

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

$ZEEHE Course Schedule

. Principle of Remote Sensing

. Platforms and sensors

. Thermal/Microwave Remote Sensing

. Interaction between EMR and targets

. Elements of Interpretation

. Introduction to digital image processing —1

. Introduction to digital image processing —2

. Applications of Remote Sensing

. GIS and cartography basics—1

. GIS and cartography basics—2

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

O 00 3 O U1 v W DN —

—_
_ O

—_
Q1 B W DN

EFrE (FE-BETHFEDRHNAEESE Homework

Working assignment after every lecture; Final report

AAESTE D EHE L% Grading System
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Attendance and class participation: 30%
Working assignment after every lecture: 30%
Final report: 40%

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

§RE 15 B Reading List

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

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

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

SWAR—LR— Websites

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

{l5% Additional Information
If you have any difficulty registering for this course or schedule please contact me at: ram@ees.hokudai.ac.jp
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F1 B4 Course Title KBRS Rk Advanced Course in Water Resources]
EEZ=RE R Subtitle [ 55 H A= HE & I 2 [Mountain Geoecological Resources]
EEHE Instructor I8 Bh [WATANABE Teiji] (KZ Bt HIERBR L BHF A 7ERR)
{8442 B Other Instructors
L BHFER Course Type REFEFHE R ELE
BASEAE R Year 2022 K& &S Course Number 045012
EARS Semester 2% (%4 4% — | BIE Number of Credits 2
L)
B EMEE Type of Class Hisis X E R Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F>432 %' 3—F Numbering Code ENV_ESD 6311
K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
5] RER P GREEFHER)
LR a—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) B RLE CRERRZNAOR B | HseiEER B)
th 5 #a—F -4 Middle Category Code, Title 3 Krim
IN}ETI—F -4 Small Category Code, Title 1 AR AR 27 A
B E83—F-8#8 Language Code, Language 1 BEEECATHIREE
Type
= EREIEZF DT E Availability of other 1 7Af
faculties
18 R EH 1§ Other Information BRETAL PR B R B

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

2% d B1Z Course Objectives

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

Fl|3% H4Z Course Goals

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

$ZEEHE Course Schedule

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

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

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

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

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

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

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

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

(10) Mountain ecotourism

(11) Biodiversity and geodiversity/geotourism

(12) World’ s mountain environmental issues: Mountain hazards

(13) The Himalayan Environmental Degradation (THED)

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

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

EEFE (PE-EE)EDHNELSDE Homework
Self-review of the last meeting, preparation of the next meeting for five-minute quizzes, final report, group discussion, and
preparation for group presentation.

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

fhFEREIE D E M Other Faculty Requirements
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TX A -#F & Textbooks

AEEERE Reading List

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

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

WP, EBpd—: L, 2017

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

SBA—LAR— Websites
http://www.teiwatanabe.com

WD HR—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.
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F1 B4 Course Title WLk ER BE SR iml Advanced Course in Watershed Environmental Science]
SEZEFAHE Subtitle 0
EEHE Instructor FRA: 1% BB INEGISHI Junjiro] K2R HhER BRESBL 2R SER7)
{8442 B Other Instructors
| BHFEA Course Type REFEFHE R ELE
BASEAE R Year 2022 K& &S Course Number 045013
EARS Semester 25 (Fk % — | BAGI# Number of Credits 2
L)
B EMEE Type of Class Hisis X E R Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F>432 %' 3—F Numbering Code ENV_ESD 6302
K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
5] RER P GREEFHER)
LR a—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) B RLE CRERRZNAOR B | HseiEER B)
th 5 #a—F -4 Middle Category Code, Title 3 Krim
INDHEO—K 4 Small Category Code, Title 0 ZDM EMRH D)
B E83—F-8#8 Language Code, Language 2 HAGER OTEREDNAV AR ST R ER T S 35 (H AGE
Type AFHFE) B E T DR
= EREIEZF DT E Availability of other 1 7Af
faculties
18 R EH 1§ Other Information BRETAL PR B R B

F—")—F Key Words
T, FT)I1 fEd, Wi, sk B B, AR BB RE, Rl T

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

2% d B1Z Course Objectives

VIR AT — L TRk & 72 A T2 7 0t AQ BRAR . 2 LT, HA Mk B B AT 72 SE 70 kk « 7 BlGe O K i A 7
55 BRI, LR oI B L CESHER 5,

1. Vil R B B R O S LR

2. PRIkEREE - S B E E B b Ok 4 T Tk

3. PrRELEITITH 7B

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.

¥l 1% H4Z Course Goals

1 VBT 5 F B B E R ORI ELH I TED
MERE LG A T ERL T A0 DT T Fu—F A T&5
PIRERBE DR 2L I D E B R AIZ B C&5
A7 E O E B LR SR TED

1

=W N

I

. 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

S W N o~

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

2 EEHE Course Schedule
1 FRIROIR S & SR
2 BBIIBRBIIEE

3 ML=

4 AHERDOREELHERE
5 TwbiiiE

6 WHEBIOKIESR

7 BYiELAREREkEE

8 VAR OAE E LAk HE

9 EHhD BB L

10 mBIrEE L HaE

11 RBOwEL A

12 FRAfMEE BBl H

13 WG ROMHEER
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14 IN—T T4 Ay ay
15 #fE

. Fundamental perspectives on watersheds
. Landscape indicators

. Landscape analyses

. Ecosystem structure and function

. Sediment and fluvial geomorphology

. Material and water cycling

. Food-web and ecosystem function

. Structure and functions of riparian zones

O CO0 1 O U1 & W DN —

—
o -

Agriculture impacts and countermeasures
. Structure and functions of landscape

—_
—_

. Alteration and conservation of landscape

—_
Do

. Complementarity and landscape management

—
w

. Theories and cases in watershed management

—
o~

. Group discussion
. Summary

—
S

#FrE (FE-BETHFEDRHNAEESE Homework
KRB EINEEOFNFH S (1 —2 &) ONFELE

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

AR D EEE LT % Grading System

BT 5o 3 B B 2 R DB D DI A B ETAT 95 (i sk 34
1. ZEBINREE (20%)

2. #erm~DZNN20%)

3. /NLAR—1(20%)

4. FHELIR—R- 7L (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%)

fhFEREIE D E M Other Faculty Requirements

TXALZEFE Textbooks
HEPICHEELEYT

will be notified in the lecture

%52 BE Reading List
HETITHEELET

will be notified in the lecture

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory
http://northland.noor.jp

{i§% Additional Information
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F1 H4 Course Title BRIB IR 25453 Advanced Course in Environmental Conservation]
SEZEFAHE Subtitle 0
EEHE Instructor IR S8 [TSUYUZAKI Shiro] (KZBe ERBRBERL 2 7ERE)
{8442 B Other Instructors
| BHFEA Course Type REFEFHE R ELE
BASEAE R Year 2022 K& &S Course Number 045014
EARS Semester 25 (Fk % — | BAGI# Number of Credits 2
L)
B EMEE Type of Class Hisis X E R Year of Eligible Student 1~2
YW &REF} 2S5 Eligible Department/Class
F>432 %' 3—F Numbering Code ENV_ESD 6312
K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
5] RER P GREEFHER)
LA a—F LR Level Code, Level 6 KEERE (&1 BEPIRE) B RLE CRERRZNAOR B | HseiEER B)
th 30 —FK -4 Middle Category Code, Title 3 Krim
IN}ETI—F -4 Small Category Code, Title NGRS EVZ Sl
B E83—F-8#8 Language Code, Language 2 HAGER OTEREDNAV AR ST R ER T S 35 (H AGE
Type AFHFE) B E T DR
= EREIEZF DT E Availability of other 1 7Af
faculties
18 R EH 1§ Other Information BRETAL PR B R B

F—")—F Key Words
EReR, BB, AL, B, e o

ecosystem, environment, disturbance, succession, conservation, restoration

2% d B1Z Course Objectives

BRI SO IPEL 2 DL - R B R AR T DAL L, DR — VARLFIEIC DWW CERBI 5, BEEEREIEIL, 2 Iy
MENZE T DA, ZDZEMI7R A A IS S IERRBNZ DWW TR, BEEDOREBIEIC DWW TE LT 5, DT, I
M7 TR L E KON OEFEE IR L, TZICAONA LR OEBERICONWTELET 5, Zhh, LS a 5
EUTBRR R AR R EE ~OISH ATREMEIC DWW TG,

[ 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
ERERE ML LT BRE R ESCE TTA~DISH 1 EH T 5,

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

$ZEEHE Course Schedule

1 EHFUDICERER 2T LD

% 2 [ ERRECE AT B S

05 3| BREE-FEAR AR

%4 M BEOF—U LRl

%5 AEREROSAR

%56 [\ RIS T DA RRRDIGE

%7 E AR A

5% 8 [8] AHAAEH SR B

%59 B BOEY

%510 [\] ARERIRA

% 11 [B] BEEEZARME

55 12 [0] B L ARME DO HERA S

95 13 ] B LERS

% 14 8] RABEREFLIEBEARET

%515 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

N O O &~ W DN~
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8. Inter—specific interactions and competition

9. Island biogeography

10. Ecosystem conservation

11. Community diversity

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

14. Conservation ecology and Restoration ecology

15. Summary

EFrE (FE-BETHFEDORHNAEESE 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 —MB0%) DA IZ L > TEH 5,

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

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks
ERPHERTD,

References are indicated in the lecture

AEEERE Reading List

RELLERB O B R —T 22 & O AR/ BE M2 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

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

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

{i§% Additional Information
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F1 H4 Course Title S VERE BR B2 2 KR Advanced Course in Frozen Ground Environments]
SEZEFAHE Subtitle 0
HFE# A Instructor )1l 5F [ISHIKAWA Mamoru] (K22 M ERER B R 2252
{8442 B Other Instructors
| BHFEA Course Type REFEFHE R ELE
BASEAE R Year 2022 K& &S Course Number 045015
EARS Semester 2% (%4 4% — | BIE Number of Credits 2
L)
B EMEE Type of Class Hisis X E R Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F>432 %' 3—F Numbering Code ENV_ESD 6310
K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
5] RER P GREEFHER)
LR a—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) B RLE CRERRZNAOR B | HseiEER B)
th 5 #a—F -4 Middle Category Code, Title 3 Krim
IN}ETI—F -4 Small Category Code, Title 1 AR AR 27 A
B E83—F-8#8 Language Code, Language 0 AARGETITHORE
Type
= EREIEZF DT E Availability of other 1 7Af
faculties
18 R EH 1§ Other Information BRETAL PR B R B

F—")—F Key Words
WA KR, BRI, KTE R, 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 258 814 (MU - R - K S0 ZERMR B b1, FErE e
DO AN—BROLAERRODY 5B 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, BR - Ak AR 100 /% B KBRS ME A B O ERE B L O NDITK
F T DT TR KGR IBTE 72 EOFEBLG A 7 5, HLPER IR E IR O AL BIRADILFRRIZONTE 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.

2 EEHE Course Schedule

. EAEEOR

. VR - R R S HU A A K SO m %
X (73T ) Pl A

. EBHEICBITAER BARDHAE

> L DN

. 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

S W N o~

#HFE (FPE-EE)FORNBLSE Homework
FRZRREZRY,

None

RESEM D EZ#E L% Grading System
REA~DBINEEFE(75%) B LUV R — 2502 LV EHE 5,

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

fh FEREIE D E M Other Faculty Requirements

T¥ AT Textbooks
ERPICERIERAAT2LEHIC, 2EXELBEERI T2,

Handout is given and book information is provided in the class

EE 5 Reading List
The Periglacial Environment — 3rd ed.—,Hugh M. French:Wiley, 2007

SBA—LAR— Websites

WD HR—LR— Websites of Laboratory
http://wwwearth.ees.hokudai.ac.jp/ " ishikawa/

{i§% Additional Information
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F1EH4 Course Title o A RE SRR Advanced Course in Applied Ecology]
SEZEFAHE Subtitle 0
EEHE Instructor Jolfy P2 [SENZAKI Masayuki] OXZ20e HIBRBR 5 B 20 92 6%)
{8442 B Other Instructors
| BHFEA Course Type REFEFHE R ELE
BASEAE R Year 2022 K& &S Course Number 045016
EARS Semester 25 (Fk % — | BAGI# Number of Credits 2
L)
2% MEE Type of Class Hisis ¥R ER Year of Eligible Student ~
W& EF} 25X Eligible Department/Class
F>432 %' 3—F Numbering Code ENV_ESD 6312
K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
5] RER P GREEFHER)
LR a—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) B RLE CRERRZNAOR B | HseiEER B)
th 30 —FK -4 Middle Category Code, Title 3 Krim
IN}ETI—F -4 Small Category Code, Title 1 A[HARET 2T A
B E83—F-8#8 Language Code, Language 2 HAGER OTEREDNAV AR ST R ER T S 35 (H AGE
Type AFHFE) B E T DR
= EREIEZF DT E Availability of other 1 7Af
faculties
18 R EH 1§ Other Information BRETAL PR B R B

F—")—F Key Words

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

23D BH4E Course Objectives

LRI D B S EBREN R | B L ORI ST IEL TS, FEHC, LT ORI OWTERA RO 5 1 1) £ S ERIED
WERCEL SR &2 DR 2) WSRO RFZE MR 2 — 2 LERTHEER] | 3) k4 (R R TFIELEDZ —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) AR OISR B SR & DA A TE S

2) BRI BHFZEA T — BT A EM AR OB K A TX5

3 Kk x RIRBRTIEORE, #—7 v HFEHPTED

1) B OREOROALREE 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

122 5HE Course Schedule

1. iILeic

2. EMZERMEORERESR

3. W SRR O E

4. HEEBhRE, AR, B4

5. A BHOmIEL WL

6. AEHDBE(LIHYY

7. HfokFE

8. fEREE-FEOLR DG

9. {EAEE-FEOLRED IR

10. BEEOLREO R

11. BEOREDERK

12. [H-~7uRr— L CORE RERT A LEH
13. ARBROET, 7V —r A7 70OF|H
14. REOFEEEZIEGEMNE

15. F&H

1. Introduction
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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 1 O U1 &~ W DN

Cases in population and species conservation

—_
(=]

. Theories in conservation of communities

—_
—_

. Cases in conservation of communities

—_
[\

. Design and management of nature reserves at national/macro scales

—
w

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

EFrE (FE-BETEFEDORHNAEESE Homework
KR ANIE RSN T R AN TR L ONA ZHE L TR L,

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

FAEET D E#E L F % Grading System
FEADOBINREFL(30%) LR —N70% D AHEIZ L > TR 92,
You are scored by the attitude in the lecture (30%) and report (70%).

fhFEREIE D E M Other Faculty Requirements

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

%52 BE Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory
https://masayukisenzaki.wixsite.com/senzaki

{i5#% Additional Information
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FLB 4 Course Title BRIBAENTIETTE 1 [Methods of Environmental Analysis 1]

SEZEFAHE Subtitle 0

EEHE Instructor Il #— [S.HAYAKAWA Yuichi] OK*FFe MEKERBE AL 2HF5Eke)

{8442 B Other Instructors

| BHFEA Course Type REFEFHE R ELE

BASEEE Year 2022 K& &S Course Number 045017

EAR Semester 15214 B {7 Number of Credits 2

MR Type of Class e IR Year of Eligible Student 1~2

xR 2FEl 25X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_ESD 5502

KS¥EI1—K 8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development

BB BREEE P GREEE T H)

LRI)ILa—K:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERZ2NEOR B) . KRB ILHF
ERlE

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

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

B E83—F-8#8 Language Code, Language 2 HAGER OTEREDNAV AR ST R ER T S 35 (H AGE

Type AFHFE) B E T DR

= EREIEZF DT E Availability of other 1 7Af

faculties

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

F—")—F Key Words

TP, GIS, HEAMIZERE (Fr—2), GNSS, L—¥ &, HiFEEHI

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

23D BH4E Course Objectives

HELSE) 208 3R ST SRS B 7R B T — X DR DALEE - FE ROBER PN TE DI DL, T70bh, WO ErE%H
fRLT- BT, HENIEOTD O FHANESEZF O, ELim UG A TEndo1c2nz 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 FIEICOWTERAEL CEMEAED, B OHBERFEIIZE 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.

$ZEEHE Course Schedule

JEF LN BN TONE, RE~OIME T VBT —2 a2 T E,

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

#HEE (FPE-EE)EDANB LS E Homework
iz, B ETIZVAR—MAERKL, TV BT —1ar w2179,

Assignments, report, and presentations.

RAEST D B #E Lk Grading System
(D) HE~DOBM, TLET—ay, 1EE(EE50%), BEU2) LAR—F(B00IZED
By (1) attendance, oral presentations and assignments (in total 50%), and (2) reports (50%).

fhFEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

EE 5 Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

33




https://sites.google.com/view/yshayakawa/
http://wwwgeo.ees.hokudai.ac.jp/index.php

{l5% Additional Information

BEI, B R OERERIAIZITY 90~180 Dbl BN TEIET 2600 LRDET, BN CTOEE BN L B R B X
ENBHELRRDET, T — DA TEERREICLTIAL TITZEN,

Consists of 90— to 180-minute meetings and outdoor practice. Costs for transportation and insurance are at students’ own
expense. Do not forget to subscribe to the insurance for outdoor practice.
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F1 H4 Course Title

BRETAENTVAETEE I [Methods of Environmental Analysis I1]

SEZEFAHE Subtitle 0

E{E# 8 Instructor

e B [WATANABE Teiji] ORFF HERER BE R 2R 2ERE)

{8 4% B Other Instructors

F1 BFERI Course Type BRER BRI R E

BAEEEE Year 2022 ErEZI&E-S Course Number 045018
AR Semester 254 B {51 3 Number of Credits 2
BEMEE Type of Class T ¥ ELENR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F>131)> 4" 3—F Numbering Code

ENV_ESD 5501

KS¥EI1—K 8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

FERER R

BRTLR B BRETEE R0

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

5 REEFE (&1 S JEPIR A (A2 AEOR B) | KRB HER
F#FH

th93¥F3—K - £ Middle Category Code, Title

IN3¥EO—K & Small Category Code, Title

0 ZOfth (e A Hi7etm)

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

1 JEEETITHOREE

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

F—")—F Key Words

TFZE D FEAE CUBRIR SR, 3838 PPT 1B, Lyt LR —h G SCERR),, 7V — 7 5t

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

23D BH4E Course Objectives

HOER A28 TR SIS 6 B SURR T SO UEE D D ROIETRE TO—EHDAEHEN TEH IR DL, I NV—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.

Fl|3% H4Z Course Goals

(DA 2 —F v e B THIEL 2RO SR IS S B2 R RN TX, X O H oM B2 E DB N TE, LY aA- LR
—N RN DOIERR T IEE R T DI LN TEDLIDNRDIE, (2) ZNV—TNTHR EOBS DB X EHFILIDHIENTE,
HFEOBZEBIRTHIENTE, NU—RALNH ST BOMERNTEDLIITRDIE, (3) RO LFE kO E /28R
BERMBEIZ 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 résumé, report and thesis; (2) make scientific communication and discussion among

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

{8 % 5HE Course Schedule

JEEEERNTOEE, E~OEANLRDOWIT NV —T CORVMARET VBT —a BATVET, TR, LA —ME
B, T —RAMERK, 7V —T 5K E ORI, FBEERET ILE 2R BLEEETITOET,

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)FEORAELS E Homework

EHAFRENLEIOSE 1 =mooE 7 EICHTABBICEES, $1H EFTITEATLR— R LES, 0%, ZL—7
THEREATVY, TV BT —rar Db 0L 7 )V —7TITOET, f8EEBFE GEEER T B AFER T ) ITEHA D
DUVNEE A TIHEAZL TR TIZEN,

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 B HE L%k Grading System
() HE~OZM- G- (57 50%), BLOQ)Z V—7TOFNm~DOSN 33 (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¥ A ZFF Textbooks
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Mountains: A Very Short Introduction,”Price, M.F.: Oxford University Press, 2015
(L /P00 — - BB —: L, 2017

EE 5 Reading List

SBA—LAR— Websites

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

{##% Additional Information

HEEIX, & 3 FHEITTY 90 s0bol, BRIZEMT2H0LRVET, REMBLETE AL, FEIREEDLD
I, RIRFIZ TR E TR Rram (BB &+ 045012) | DEEA L TEEW,

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.

36




FlB 4 Course Title (L5 Br B4 15 328 [Field and Laboratory Work in Mountain Environments]

SEZEFAHE Subtitle 0

FFHE Instructor )1l 5F [ISHIKAWA Mamoru] (K22 M ERER B R 2252

{8442 B Other Instructors

| BHFEA Course Type REFEFHE R ELE

BASEEE Year 2022 K& &S Course Number 045019

EAR Semester HEREH B {7 Number of Credits 4

B EMRE Type of Class e HRER Year of Eligible Student 1~2

xR 2FEl 25X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_ESD 6512

KS¥EI1—K 8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
BB BREEE P GREEE T H)

LAR)ILa—FK LA Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH  BFEfEER B)
th 4343 —K -4 Middle Category Code, Title 5 i - 98

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

HEEO—F-§§E Language Code, Language 2 HARGER OGEFEDNAV T NARHE, Sl RER TN 78 (HAGE
Type SAFHFR) R E T DI

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information REGAL PR ABARERL 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

23D BH4E Course Objectives

TE PN (LT ISR TR s R R O, REAE, KIEER, AAREEREORRLE R ILE CORBREZBL TS5, @il -2
W HIIZ I D EFSMBLIN &2 DFFMT LRI DWW TR S

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 IFESRICBIT5 BARBRREB IO AL BRED DDV EEFT 5L,

2) 74— NRI—7DEMEHITOT, T — 2% HOED R EE R R TELHITDTL,

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.

$ZEEHE Course Schedule

BN LHE IR T29a3 AR (I NBHDHWET V MA) DFEEEZATH, FRNC AR B LI DWW T OMRRAETT, B
ST N—T B TT —~EEOREETI, TIERZDOMEE A TRERTDLEEBIILR— BT D,

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

EFrE (FE-BETHFEDRHNAEESE Homework
¥ TSR
See Course Schedule

RAEEE M D E#E LA % Grading System
B MK DI FROL R — M L2 LG5

By oral presentation and reports

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

SBAR—LAR— Websites

WD HR—LR— Websites of Laboratory

{i§% Additional Information
By b 2 T DB N7 2R A E U TR A CHE 5, KEBETOZEFIZEDL RIS AL THZRWEIESINE RO
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720 (U A SR EARTR DR 1A RO BALD, FEEITHE ZTITO, BEMROT-DITZMERERIRT 22055, BE
AEEIHLAA TRAZARFEEHDONE, Arva—/b FHEIZBEL TR 5,

FLE B0k Ok - 15 1R - RIRZ2 8) 1T AR E AT 5L,

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

Field survey will be during summer. There is also possiblility to limit the number of students. I will instruct the contents,
schedule and evaluation for this course at the end of April.
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F1 H4 Course Title

WA BARBR T 5528 [Field Work in Integrated Observation]

SEZEFAHE Subtitle 0

E{E# 8 Instructor

#ls  sB [TSUYUZAKI Shiro] Ok B Hi kB B FHEF 58

{8 4% B Other Instructors

7 1 ZRSINEGISHI Junjiro](HUEERBRBERL FAFJERT), g AAEISATO Tomonoril(HIERER
BRI SERR), SEl P2 [SENZAKI Masayuki] (i BREREE 2052 Fe)

1 B#E%I Course Type R R E

BSR4 B Year 2022 ErfE1EIF S Course Number 045020
HR Semester 153 H {78 Number of Credits 2

2% MEE Type of Class F2H ¥t LR Year of Eligible Student 1~2

& $F} - U5X Eligible Department/Class

F2731)2%4'3—FK Numbering Code

ENV_ESD 5502

KS¥EI1—K 8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

e

BRTLR R BRETEE R0

LRJILaA—F:LA)JL Level Code, Level

5 KB (&1 ST SR CGERERIZNAOR B | REEFeb@iR
SRl

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

IN¥EO—K & Small Category Code, Title

0 Z D B H72H D)

EE0—K+EEE Language Code, Language

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

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

faculties

## B E1H Other Information BRiR ik B B R B

F—")—F Key Words
[F7E | fFE, Bhipfl, K5

Identification, plant species, animal species, climate

%M B1Z Course Objectives
Hil 2o — L COBMEY REE, AR RRERE., KEBNTEEZES

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

regional scale.

Fl|3%E H4Z Course Goals
AERERIAE IR DIRIE R R E O AR AP 5,

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

$ZEEHE Course Schedule

1) AbiiE E B O [F) &

a) ORI EN00 FELL F2RZ D)

b) BB OFRAEILELRIE (D 72<EH B LUV OEW A FRfF)

o) SFH AR OBIE

2) KAERBBIOREOV LTI 7 HIEELRE

3) AR F SRR ER OB FIEEE S

1) Identification of plants and animals in Hokkaido

a) plant identification (more than 100 species)

b) insect sampling and identification (understanding keys of orders)
c) observations of birds and mammals

2) Sampling methods and identification of aquatic insects and fishes
3) Obtaining observation techniques on meteorological elements on terrestrial systems

#HFE (FPE-EE)FORNBLSE Homework
SRR O FERERY /2 SO TT I BEAR L T 2L,

Understanding how to use books for species identification, etc.

FAEET D B2 LF % Grading System
FE~DOBNNFERE (20%) & e #& B IZATHRBR(GOWIZLVFEN T2,
To be evaluated by your attitude during the field training(20%) and examinations conducted on the last day(80%).

fh S ERFEIED & Other Faculty Requirements

TX AL ZF & Textbooks
HAL L ARFB I OEE PR T5

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

%52 BE Reading List

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

AEZE DR—LR— Websites of Laboratory

{i§% Additional Information
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FLE 4 Course Title WA Br BE M B GH A 15 32 3 [Field and Laboratory Work in Integrated Environmental
Geography]

EZFEB Subtitle 0

EEHA Instructor U8 W [WATANABE Teiji] (KBt ERBRBER AIF5ERT)

HLE B Other Instructors | )1l #—[S.HAYAKAWA Yuichi] (M1 ERER 55 R} F A 2EBE)

L BHFER Course Type BRESR B MR E

BB Year 2022 K EIZIES Course Number 045021

EAR Semester 15714 B {7 Number of Credits 4

BEMRE Type of Class FH HEE R Year of Eligible Student 1~2

& $F} - U5X Eligible Department/Class

F2731)2%4'3—FK Numbering Code ENV_ESD 5502

KS¥EI1—K 8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development

EED) BRESFL B GREGE 75

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

¥FHH

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

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

=553—F -5 & Language Code, Language 2 HARGER QSEGEONAV L TNAZHE, B R E R AL S58 (B AGE

Type i%un)%ﬂ%ﬁ#%ﬁx%

= EREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information REG AL PR AR B

F—")—F Key Words
MR R~ o7, 7 —2 AT, fhaiiidik, R

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

%M B1Z Course Objectives

A A - BLNZR S, 74—V RT — 2B T D B R 1k - BT DWW TEE 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

PPACRRRERY 7 BARBLES, &, AN TELIDITRDZE, MET —F2IILOHET LI T —FDOLBENTEHIHIC
RHTE,

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.

#2351 Course Schedule

JEIRHIGIZHNT 4 HIEE OB EEROEIFE 21T, BHAFEE OFikIcBWT, RGN, 71— U —7DFik

T —HORNTEVE LD FIEEMHL, RERICT —H 20T 21EE21T), BT, JEERT - Z2 RTS8 HT - IR &7 W

MZUW 2D RIR LT Ik A 00, 2018 A D AkifiE MR B R O Rt T, AR A 2R 1L ko & ok (LT, 5655

B, ARl Em T — I, BRRBIOBELTHE, HIBRE (M2 VAT —Tal, ARTZEH (Fe—2), GNSS, L

—PHIE/R L), VAT DAL TIE A S ITHE A Y T ATV, ERRIIELN-T —Z O IEIZ o0
THEETD, 127120, an AV REGE R ORI L > TE, AT RRZ .0 E LT B IR0 S8 2 E BB T AT RetE 52,

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 field trip focuses on slope and basin landforms, a variety of volcanic landforms,
methods of materializing memories of volcanic disasters, and societal involvement of UNESCO’s Toya Caldera and Usu
Volcano Global Geopark for sustainability, for which students use various kinds of equipment, UAV (drone), GNSS, laser
scanning, and total station. When the situation of coronavirus spread does not permit, this course may be conducted by
several one—day trips near Sapporo.

EFrE (FE-BETHFEDRHNAEESE Homework
A EBDORTZICENICBNT, 74— LRI —IDFRERT — 2D EVELD LA MEHT5,

Pre— and post—laboratory works are required.

FAEET D E#E L F % Grading System
TA—VRIZB T DIEEIRDILG0%) &R A EL DT L AR — O f I (50%)I Z D2,
By fieldwork attendance (50%) and reports (50%).

41




fh S ERFEIED & Other Faculty Requirements

TXARZEFE Textbooks

%52 BE Reading List

SBA—LAR— Websites

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

{##% Additional Information

TN TRy (R - 1 VAR e &) 1T AN E N AT 228, 2O, FRAIZMZE R AR IR OBLR 0174
NIEFFEITZHEDPHETHZE, 74— AR —ZICR AR URVMERHETHHI L, T — DA A TEERBRE IS
AT HTE, 2022 4EFEIE5 H FEhi T iE,

Accommodations and insurance are at students own expense. Students are requested to prepare a field notebook, topography
maps, and other essential materials. To be scheduled in May 2022 (Subject to change).
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F1EH4 Course Title BB o 48 Introduction to Environmental Adaptation]

SEZEFAHE Subtitle 0

E|EHE Instructor B B —H8 [NORO Shin-ichiro] (KZFe i EREREE R} A 7267

B 442 B Other Instructors | 7HEF Ei[OKINO TatsufumiJ(MEERBR SR 2 500%), EH FnsA[TOYODA Kazuhiro](HiEk
RERFISERT)

L BHFER Course Type BRESR B MR E

BB Year 2022 K EIZIES Course Number 045022

EARS Semester 15 H (F ¥ — | BAEI¥ Number of Credits 2
)

B EMRE Type of Class s HEER Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F>432 %' 3—F Numbering Code ENV_ESD 5200

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

BB BREEE P GREEE T H)

LARI)ILa—FK:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERZ2NEOR B) . KERBE LB

ERlE

th43#0—K 4 Middle Category Code, Title 2 #im

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

EiE0—F - SEE Language Code, Language 0 HARFETITORE

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

18 RE1H Other Information BRETAL PR B R B

F—")—F Key Words

BREEIN T, BB LM EAR . LFEMEDOVAI T RAAN, F 77 /a0y —0 5k

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

23D BH4E Course Objectives

NI FHE R HIBR BR R A PR FF L CTe®dITlE, BREE T 7p §HLEBIT, ZIEITH I D BREE~ DI EHE 2 T
WSWLBED D, ARG Tl iﬁzf{‘l@m@ﬁéﬁ*’k&iﬁé %’g& B LORRAAEIL f“""ftl@m@t&)®1lz%% OB T/
T8y — DR ONTES,
In order to preserve our environments sustainably, it is necessary to consider a variety of the methods for environmental
adaptation as well as the reduction of the load to environments. In this introductory course, we overview the circulation and
impacts of materials, and also learn the risk assessment and management of chemicals and the basic technologies for the
environmental adaptation.

FIE B 4E Course Goals

REHEIGE B 25 1T, ZORBELR LB COWBE OB, (L FHEDIART T EAARNEDE BB CHfiET
&5, Flo, REFICIZNBEEROBIFOHMN, /77 /my — ORI DWW THFTED,

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.

$ZEEHE Course Schedule

1) AL E LRER

2) REUZD D DB R (1)

3) RRUC D2 BRI (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 RO ERJRIG Y

8) K&IH YLD L Z DRf

9) & IS5 JRFE il CR KA FH S LT BURRE DAL 3 T D% G
10) AL E DVRTTHEAA (1)

L) AL EDVAT T EAAR(2)

12) BEDIYRT T AR

13) YR T B AA MBI T 2745855 (1)

14) VAZ T AR MBI D555 (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

EFrE (FE-BETHFEDRHNAEESE Homework
FREROYENE DT DR MPLEL,

Studying for an examination at home.

RAEEE M D E#E LA % Grading System
A~ DOEMRE(15%) AR5 LV T2,

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

fhFEREIE D E M Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List
BREMEH ORI FEEENT /AL RBEBRBE R B : AL KRR, 2007

SWAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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FLE 4 Course Title Br b o A Advanced Course in Environmental Adaptation]

SEEEH Subtitle (FEER) O

EE# R Instructor # = E—AF [NORO Shin-ichiro] (K F HEKBR 55 R 2 HF 2207

1HL 2 E Other Instructors | JHEF FESL[OKINO Tatsufumi] (MIERERBE A=A ZERE), W FagA[TOYODA Kazuhiro](MiER
BRESRRFSERY), 1L == RFI[YAMADA Koji](MUEKBR 55 Rl 20220

L BHFER Course Type BRESR B MR E
BB Year 2022 K EIZIES Course Number 045023
EARS Semester 2% (%4 4% — | BLE Number of Credits 2
L)
B EMRE Type of Class s HEER Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F>432 %' 3—F Numbering Code ENV_ESD 6321
K52 —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
E ) BRERb GRE R 50
LR )L a—F:LARJL Level Code, Level 6 KFEE (& 1 - M) FFEH ERNRNAEOR B FEfRERA)
th 5% —FK -4 Middle Category Code, Title 3 Krim
IN¥EO—K & Small Category Code, Title 2 BRI E T
E550—KE§ 5 Language Code, Language 1 JFETITHIRE
Type
= EREIEZF DT E Availability of other 1 7Af
faculties
# B EIH Other Information REG AL PR AR B

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

2% d B1Z 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.

¥l 3% H4Z Course Goals
To understand the relationship between chemicals and a living body, the regulation and management methods for chemicals
and the fundamental matters on environmental adaptation and remediation in order to reduce environmental impact.

$ZZEEHE Course Schedule

. Guidance and porous materials and environmental science

. 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

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

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

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

. Fundamental statistical analysis for the environment (1)

. Fundamental statistical analysis for the environment (2)

. not yet determined

. not yet determined

. not yet determined

. Student presentation

O 00 3 O U1 v W N —

—_
_ O

—_
Q1 B W DN

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

RAEEE M D E#E LA % Grading System

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

fhFEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List

45




SBA—LAR— Websites

WD HR—LR— Websites of Laboratory

{i5#% Additional Information
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FLE 4 Course Title BrbE EH B 24w Advanced Course in Environmental Metrology]

SEZEFAHE Subtitle 0

E{E# 8 Instructor

B Fil [TOYODA Kazuhiro] (ORZ: e ERER BE Rl 2 F 22 55%)

{8 4% B Other Instructors

ME FESC[OKINO Tatsufumi] (MIEREREE AL AIFFERD), # FIR[JIN KazuolGrbyiE N4
IR, B2 E—HRINORO Shin—ichiro (HIERBREE Bl A 52557

FLE#E%I Course Type B R EBE R PRL
BASELEEE Year 2022 ErfE1EIF S Course Number 045024
HR Semester 1% (E #— | BHI# Number of Credits 2
)
BEWEE Type of Class X 3t &R Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F>131)> 4" 3—F Numbering Code

ENV_ESD 6320

K52 —K -8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

e

BRTLR B RETEE )

LAR)I)ILa—FK:LAR)JL Level Code, Level

6 REABE (&1 BEPIE) SEPTRH GEIRIZNEOF H | IHEEER H)

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

3 Ffim

IN¥EO—K & Small Category Code, Title

2 BT IO P

EE0—K+EEE Language Code, Language

0 BAGETITORE

Type

P ERBIEZF DRI E Availability of other 1A

faculties

## B E1H Other Information BRiR ik B B R B

F—")—F Key Words

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

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

2% d B1Z Course Objectives

HERER BE 2 HERF 3~ RBAMOEKBE 2O I T LT, STIIBREOREAM ORNE ELGHUIUIEE T 20 EN B D,
ZOEFE T, BEAMOBLRE E BN EHHT 5720 Ok x 72 )71k E 55, o, BRRICETEmERE AN L251058
DLWEKOESEZ T 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.

¥ 3% H4E Course Goals
SESFRBETFHINECTOFHEEH., BLOENOICBEL - BRI W THF I 2, BREEFHE RS OREEEBRO
BRRAEF DR G 2D FETHFRDIESFIZE D 5,

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.

$ZEEHE Course Schedule

4 H OB OFEMENENENLDZBNOEREF O RIEICOWGERE TR, AKETHEFHH K&UGYFHL
BRALESC AR R T DT BRI E DB FEO 3 HTEIZ OV TEET 5, LERHILERZ COLFRWERD
FFE DM BIZL O T, BT HEACHEH R EH EFHIC OV THIERLITR), 2B, RO Akb T, I —FEX
DEEBI IR A IIARER LMW TORBRA B I220 lAEDOFHNA 352729,

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)FEORAELS E Homework

AR E B OWEEHI DWW TE T E L TBLIEREELY, BEICIE, HEMEEZP.OLEL T, R LFREDORFH
BaBRLTHERDD, 7ok, RFRILAAROEZEKEROIEL BHIEL WD) A ARFEDO L 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.
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RAEEE M D E#E LA % Grading System

REA~DSINREFE (20%) AR (80%) LT=13->7TC, 8/2(K)FEDEALRERI IV T ZITHIE,

HOPCWO 7T—8 A HITEREEF &L (R ITHIFEL . 22 O ARHEZRIT 0L BB LI AREOFEED 12 A OREH &1 R
B AR T, BAE 2 HICAKIHIALIZEA T, BRI S<EGRICEDL LT, liigEa HICT 5, ST
Iplpolo Gzt EEROFHM AR K SRMEEA A T8, DEVERBEBRICA G T LR O M EENF L LIEH %
DD, e BARGFEEZ T DRNCT TITAK L QO AIIE, BRI L HE IS W = BRI 21T, AR IR £
AR EDEFRBRIZOWTHE DY) I I AR AT 5,

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

If you pass“National Certified Measurer Examination, or“Natural examinations for environmental pollution control managers
and supervisors”, or “Natural examination for radiation protection supervisor”, etc. before your graduation, you should get
“Excellent” in this course, in case that you had already participated this course so often.

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

%52 BE Reading List

SBA—LAR— Websites

WD HR—LR— Websites of Laboratory

{i5#& Additional Information
=========] AFADORIVr===%F TAf==========
2022 HHE BRI k- BRE2IR BRIREH RS AR H AR R C204-2 TE
< 6/10(4) B W Foil fOH AL v ALFHRTEZRBROEEOB)h

6/14 % (k) By = BE—RR (bro 5Lk 1)

6/17% (&) ¥ 2 E—R bR 1)

6/21 (k) B Fnsl THEEHEERE T - IEA 0 A L4 e HiR T

6/24 (4x) B FoATHRE R 1L —t BEELART Y 554 |

6/28 (k) B FBATHRE LA 1 - x 2 /94 & F 45Af )

7/1 (&) B 0L TR 2 2 iR e iR & B BT | GREF RO BT 2hh)
< T/5% QO ik TBRBERIMRIEML 1) kg SR
< T/8% (@) Fnk TEREERAFRIEHL 11 % i ak %
< T/12% CRO)M e EEOVTHS 1 xtaEes

7/15% (&) 0 Fuk  eZodriliee 11 <t es

7/19% (SO Fnk  TREHEFWEONSAAT o' AL *HiE#s
7/22% ()40 Fude  TBRE. IRBHOFHA) <t ik 2%

7/26% (CK) B BEXCT/u~ o7 0 — D FEHE)

< T/29% (&) MPEF FESCTE B4 T O HLffE )

© 8/2(K) FckiBR (B EHY) (14 B 8 HIBRIR, 90 43 7C 80 si5y) i il sk

(B3 m)FHELEZERR: PASfM4FET7TATE;, RBREH 12 ATE

==aa iz O7d MEERIOMH S % 6/21 )5 7/8 IZEETHA[REEDHY, ===
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FLB4 Course Title MABRER

HTESEE [Laboratory Work in Environmental Analysis]

SEZEFAHE Subtitle 0

E{E# 8 Instructor

B FESC [OKINO Tatsufumi] RZFFeHh ERER R T 520

{8 4% B Other Instructors

I SEEIYAMADA Kojl(MIERBREERMFHFSERE), M F15L[TOYODA Kazuhiro](HiEkER
BRI IERE), I
[NORO Shin—ichiro](HtERER 85 B} £ ZE )

EHAYAKAWA Takashi](HIERER 5o Bl £ 0F 78 F8), B2 BH—AB

F1 BFERI Course Type BRIER BRI R E

BAEEEE Year 2022 EsEZI&E-S Course Number 045025
HAR Semester 15234 B {51 # Number of Credits 4

¥ MAE Type of Class EX FEAER Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F>131)> 4" 3—F Numbering Code

ENV_ESD 5502

K52 —K -8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

e

BRTLR B GRETEE R )

LAR)I)ILa—FK:LAR)JL Level Code, Level

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

th 43—k 4 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 AGE

Type SAFEE) B E T DR
P ERBIEZF DRI E Availability of other 2 Raf

faculties

18 RE1H Other Information BRETAL PR B R B

F—")—F Key Words
BRESTG YU | BRI AT SRR

Environmental Contaminants, Environmental Analyses, Biological Assessment for Environmental Contaminants

%M B1Z Course Objectives
BRET0AT, 15U OB 2 8\ B LA D B RO S B L ORI THEIZOWT, KRAICEEE - B8 T2 L5 HiZ
LLTWA,

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
O FEB L O OS5 | BLORE B MEDFZE 2B L L FEEROEAZEET D,

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

#2351 Course Schedule

L TAZ A
. BBUE R OB E T HE ST
. DNA SEBRfiEHTiE

CHOEERE W IR T a< b T =0 h7
- BRETIG YA B E Sy TR (LCMS)
- BRETIG Y E A B OB R SR

D Ul = W DN =

. Guidance

. Trace elemental analysis of food grain samples

. DNA experiments and analysis

. Liquid chromatography analysis of fluorescent dyes

. Analyses of environmental polluted organic substances using LC-MS

. Synthesis of a material adsorbing environmental pollutants and its characterization

D O = W DN =

#HFE (FPE-EE)FORNBLSE Homework
HTb > TEEARICONTISEF TEDIDTHA B THANLIE, FoFzEE R, 7 XAV TLR—MEL

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.

RAEEE M D E#E LA % Grading System
FEEARIL20%), FEF % DL R —MB0%)72E % L ITHA RIS HEM 95,
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Achievement is evaluated on the basis of the training participation (20%), and reports after each training(80%).

fhFEREIE D E M Other Faculty Requirements

THX AR ZF]E Textbooks
TR T D,

If necessary, each administrator in each theme may inform it

E X5 & Reading List

SBA—LAR— Websites

WD HR—LR— Websites of Laboratory

{i5#& Additional Information
JEIEFTRE NS & K104
BREBEICE o — A0 T Z T AL HELE 45,

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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FLE 4 Course Title Br bl 22 JE A 7 3 [Methods of Environmental Science Development]

SEZEFAHE Subtitle 0

E|EHE Instructor 8 FESC [OKINO Tatsufumi] (KRB I ERBR 55 B S2AF 2E657)

$H:4% B Other Instructors | [ FF EE# [YAMANAKA Yasuhiro]( Bk B8 55 Bl 2 0F 28 B2 ), R /7 7% — BB [NEGISHI
Junjiro] HUER SR LR FFSERE)

L BHFER Course Type BRESR B MR E
BB Year 2022 K EIZIES Course Number 045026
EARS Semester 158 (F ¥ — | BAEI¥ Number of Credits 1
)
B E MR Type of Class e HEER Year of Eligible Student ~
W& EF} 25X Eligible Department/Class
F>432 %' 3—F Numbering Code ENV_ESD 5500
K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
BB BREEE P GREEE T H)
LARI)ILa—FK:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERZ2NEOR B) . KERBE LB
ERlE
th 43—k 4 Middle Category Code, Title 5 1EE . F2H
INDHEO—K 4 Small Category Code, Title 0 ZDM (AL D)
B E83—F-8#8 Language Code, Language 0 AARGECTITHORE
Type
P ERBIEZF DRI E Availability of other 2 Raf
faculties
18 RE1H Other Information BRETAL PR B R B

F—")—F Key Words
WHgemH #5F LB T—ary TAFIvIAFIL
Research ethics, statistics, presentation, academic skills

2% d B1Z Course Objectives

TR B ZAT, WFER R A 38R T D7 O I BB I 708 2 0B % | mEmb & 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, MFRFHHZTZTHIENTED,

W fm B2 KD A BRE L, F9E21T) L CEE T AMBEOX IS EE T HIENTES,
ELHRICRT AR A DBHEAT AR TRE T HIENTES,

PR BN R B R SATI AR R T HIENTED,
KFEFECOVY—F T — 2B REL | FIEEHRZ T THIENTED,

AL DS SB P EE A i CE D, FEMELL L CAY O T I T A DB BN TED
MERFAEST V7 — Nl OSTHEEITOENTED,

FEEHIEAT ORI LOWLEEMEZ T C& | AR 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 EEHE Course Schedule

LR ORE; KREPETOVY—FU—27 WFIEEH B ORKG, fiSCOM A, fEUZEES<ER ., AV TV T OB E
T HTIVIARF ), RATARFER TG, RAZ—FEK Ik, kR R

AEETRAEYE, (EEIGRERFET 57200, BEEMNGY TV T B BOFREST V7 —hk

. HEEE; WUEHAOIRALRREE ., FEARAT R L HEE R RERT i S AR RS AT

W N

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

#HFE (FPE-EE)FORNELSE Homework
FNENORIEITB T, FEENZEND,

Homeworkas are given by instructors.

REEST D BEHE L% Grading System
I BITBESIMEEFE(50%) 3 L O R BOWIZ L > TR 45,

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

fhFERBIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

& 52 BE Reading List

SMAR—LAR— Websites

AE=E DR—LR— Websites of Laboratory

{i5#& Additional Information
BRI R R N BN EELE T,

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

il G a BT HZ LI TEER A,

You can earn credit from only one of this course and Fundamental Course in Environmental Science Research.
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FLE 4 Course Title FEEEER Al 1 [Introduction to Practical Science for Environment 1]

SEZEFAHE Subtitle 0

E|EHE Instructor (it B [YAMANAKA Yasuhiro] (K Z:Re tERBR B2 B 2R 22 05%)

{8442 B Other Instructors

| BHFEA Course Type REFEFHE R ELE

BASEAE R Year 2022 K& &S Course Number 045027

EAR Semester 15214 B {7 Number of Credits 2

MR Type of Class s FERER Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_ESD 5200

KS¥EI1—K 8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development

BB BREEE P GREEE T H)

LRI)ILa—K:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERZ2NEOR B) . KRB ILHF
ERlE

th93¥F3—K - £ Middle Category Code, Title 2 Wi

IN3¥EO—K & Small Category Code, Title 0 ZDM EMRH D)

SiE0—F - SEE Language Code, Language 0 HARFETITORE

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

18 R 1§ Other Information BRETAL PR B R B

F—")—F Key Words

TOTAT == 7 EBRERY BEala=s—iar R rlaeleba g, hiRA Y

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

23D BH4E Course Objectives
TR R A B R RN . 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 R R AT A N 2 5 101270 B,

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

$ZEEHE Course Schedule

HELFAEORFEICLY, RFFETOFO | faLDZEICRRTH2La %5, FEH Y T2 INE NFEEE L BE O
oS INFE D EwR T D,

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

EFrE (FE-BETHFEDRHNAEESE Homework
K EIOFZELOE B LEHI, [FENRVHSIND,

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

BAEEE M D E#E LA % Grading System
RHFE T HRIZLR—ME0%EREH L, &Rl DFRZEH O iREE ~DE B E(70% &b I 5,

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

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

SBAR—LAR— Websites

WD HR—LR— Websites of Laboratory

{##% Additional Information

AAEFEX AR NFAENBINTHT2012, 19:30-21:00 (2RI A EINEL 72D LM TSNS,

B CTHESILERD TOKEMRER > TOAZENTRHELES D, B BFIZR D720 A, FRS L EHICREFIF T O— i)
TR EELIND, iz, W72 T — AR E R D D T2, FRiIZ L P #d% (galapen@ees.hokudai.ac. jp) | Z [E HEEHE 2 B
bz,

This year, it is expected that many sessions will be held from 19:30-21:00 in order to accommodate working students.
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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.

54




FLE 4 Course Title FEEEBR AL A#5 I [Introduction to Practical Science for Environment 11]

SEZEFAHE Subtitle 0

E|EHE Instructor (it B [YAMANAKA Yasuhiro] (K Z:Re tERBR B2 B 2R 22 05%)

{8442 B Other Instructors

| BHFEA Course Type REFEFHE R ELE

BASEAE R Year 2022 K& &S Course Number 045028

EAR Semester 15214 B {7 Number of Credits 2

MR Type of Class s FERER Year of Eligible Student 1~2

YW &REF} 252X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_ESD 5200

KS¥EI1—K 8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development

BB BREEE P GREEE T H)

LRJILa—K:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERZ2NEOR B) . KRB ILHF
ERlE

th93¥F3—K - £ Middle Category Code, Title 2 Wi

IN3¥EO—K & Small Category Code, Title 0 ZDM EMRH D)

SiE0—F - SEE Language Code, Language 0 HARFETITORE

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

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

F—")—F Key Words

TOTAT == 7 EBRERY BEala=s—iar R rlaeleba g, hiRA Y

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

23D BH4E Course Objectives
TR R A B R RN . 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 R R AT A N 2 5 101270 B,

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

$ZEEHE Course Schedule

BEEUT RN D TS TRAEVED B 2 7 1 &R0 BHT — 258 7 r— RO EE S HTIC OV TR S, 35flliE, 2
OREOTTHERL TRD D, BHELFADOXFHILD, RERTOFEVY . fHLAZLIIBMRT AL FE 5,

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

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

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

RAEST D BEHE L%k Grading System
IRFE TRIZLAR -G EEH L, & ElIOEETORERE~OEHET0%EBIZFHET 2,

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

fhFEREIE D E M Other Faculty Requirements

TX A -#F & Textbooks

EE 5 Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{i§% Additional Information

AT AR NEENSINT D201, 19:30-21:00 IZBINNDRINELARDIEN FESND, A THERIEEID T K
B EE > TWAT L TR HESE éﬂé BB IR0, ZRERE LB ICHE IS TO— R ERR A LS NG, Tz,

ﬁ@fot?;—bﬁﬁkf&kﬂ%&)ét \Z, FEAMNC 1L #d3 (galapen@ees. hokudai.ac. p) I [EHEHAG A LD T &,

This year, it is expected that many sessions will be held from 19:30-21:00 in order to accommodate working students.
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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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F1 H4 Course Title

LB BRI s [Advanced Course in Practical Science for Environment]

SEZEFAHE Subtitle 0

E{E# 8 Instructor

(L EE# [YAMANAKA Yasuhiro] (R Fr HIER BR BE Rl 2 HF 72057

{8 4% B Other Instructors

e 5 SC[HIRATA Takafumi

L BHFER Course Type BREER B MR E

BASEEE Year 2022 K& &S Course Number 045029
EAME Semester 254 B 518 Number of Credits 2

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

& FF} - U52X Eligible Department/Class

F>131)> 4" 3—F Numbering Code

ENV_ESD 6320

K52 —K -2 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

PR =

BRBIR e (BR BT S H )

LARJILa—F L)L Level Code, Level

6 R2Epe (e 1 - S0 MR H GERIIZNAOFR R | FEFEERH)

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

3 ¥rim

IN3¥EO—K & Small Category Code, Title

2 BT IO P

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

0 HARETITORZE

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

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

%M B1Z Course Objectives
EERBRBERSFCTHWS, B0 it maks st 2433,

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

¥ 3% H4E Course Goals
&L SCfFgtatEd 5 E T MEBERIKRO SO RREFR LG 2 R IES T 5,

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

$ZEEHE Course Schedule

FEARBNZ HEHFORFEDOEFE Stats, BEO, FADNTAELF IR 72 F40 73 B O U IR S W Tiima D 2,
Basically, the discussion will be based on ”“Stats”, an English textbook on statistics, and literature in academic fields relevant
to the research the students will be working on.

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

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

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

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

=P ERBIE DG4 Other Faculty Requirements

T¥ A ZFF Textbooks

EE 5 Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{##% Additional Information

AT AR NFENRBMT H701Z, 19:30-21:00 (ZBINNBEINELRDIENTRENS,

ZOF BT, FEORHAOTDICTI vV EHNDI LR DD, ZDID, IRV BAAN—NVENT ) — YV ar RS
THZENEEND,

In this course, we will use Microsoft Excel to explain methods. Therefore, we required participants bringing their notebook
computer installed Microsoft Excel.
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F1 H4 Course Title

LB R F1#E 1 [Methods of Practical Science for Environment I]

SEZEFAHE Subtitle 0

E{E# 8 Instructor

(L EE# [YAMANAKA Yasuhiro] (R Fr HIER BR BE Rl 2 HF 72057

{8 4% B Other Instructors

e 5 SC[HIRATA Takafumi

L BHFER Course Type BREER B MR E

BASEEE Year 2022 K& &S Course Number 045030
EAME Semester 1578 B 518 Number of Credits 1

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

& FF} - U52X Eligible Department/Class

F>131)> 4" 3—F Numbering Code

ENV_ESD 5500

K52 —K -2 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

PR =

BRBER e (BR BT S HH)

LRILI—F-LARJL Level Code, Level 5 KBE (&1 ST PR CGERERIZNAOR B | REEFeb@iR

F#FH

th 431 —K -4 Middle Category Code, Title 5 1EE . F2Y

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

0 O AR D)

S§83—F 58 Language Code, Language 0 HAGETITORZE

Type

2P ERBIEE D AIE Availability of other 2 ARH

faculties

## R EB1E Other Information BB S I B R B

F—T—F Key Words
REGBRBIFL S, AR, Heat

Practical Science for the Environment, Basic Mathematics, Statics

23D BH4E Course Objectives
FEHBRER T THWD, Hro ke mEt 292,

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

Fl|3%E H4Z Course Goals
B REED D BT WERAKIROEE O IR, ST 2 SR ANES T2,

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

$2 %5 Course Schedule
FEEBREA PR CEI LA FERICHEL LT EE T,

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

EFrE (FE-BETHFEDRHNAEESE Homework
K EIOFZESLOE B LEHIT, [FENRVHSIND,

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

RAEST D B HE L%k Grading System
PP THRICLR—NT0%EHEH L &Rl D3R O iR ~DE B E(30%) &b I35,

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

fhFEREIE D E M Other Faculty Requirements

T¥ AT Textbooks

EE 5 Reading List

SMAR—LAR— Websites

WD HR—LR— Websites of Laboratory

{i§% Additional Information
ZOF BT, REERERERR L LDICBIE T,

This course should be taken together with Advanced Course in Practical Science for the Environment.
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F1 H4 Course Title

LB AL F21# 3 1I [Methods of Practical Science for Environment I1]

SEZEFAHE Subtitle 0

E{E# 8 Instructor

(L EE# [YAMANAKA Yasuhiro] (R Fr HIER BR BE Rl 2 HF 72057

{8 4% B Other Instructors

i P ARIDEMURA Sayo ([R5 « s RS 3 K276 1 Eham i)

L BHFER Course Type BREER B MR E

BASEEE Year 2022 K& &S Course Number 045031
EAME Semester 1578 B 518 Number of Credits 1

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

& FF} - U52X Eligible Department/Class

F>131)> 4" 3—F Numbering Code

ENV_ESD 5500

K52 —K -2 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

PR =

BRBER e (BR BT S HH)

LRJILaA—F:LA)JL Level Code, Level

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

th 431 —K -4 Middle Category Code, Title

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

EE0—K+EEE Language Code, Language
Type

0 ZOM BB H72bm)
0 HAFETITHORE

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

F—J—F Key Words

F =B TN T =gy TIT I a—T 4T
Team—based learning, facilitation, presentation, graphic recording

23D BH4E Course Objectives

KIFHITOWT, RELRDPD, .5, 5+6 HEITEPHERENTHE TEE T2 TEICL TOEH, an ORI TE L F41

NIEFTHHEAELHD,

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

Fl|3%E H4Z Course Goals

KIEERT T T 4w I aA—T 4T DAX N E1GD, HEHICB W TRUNT T _REBAL P 5,

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

#2351 Course Schedule

HADROER Baghm) & &b 12, 2 ARENT T kA R ADFUTINDY | FEERNCH G/ LT 40 7L a—T 4 T &7,

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.

#HFE (FPE-EE)FORNBLSE Homework

F— DEFEEEDS LT, FABER EERD ALY 5,

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

BAEEE M D E#E LA % Grading System

M DO EHR(G0%) P F(40%), LN —MLOWIZ LD FEE 9D,

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

fh S ERFEIED & Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List

SBAR—LAR— Websites

AE=E DR—LR— Websites of Laboratory

{i5#% Additional Information

BRI H IR E 2R 2 2728, 1L (galapen@ees.hokudal.ac. I ZH#EEZ D &,
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BRELREBEO AT, RFBe k@i 60 B [ RERER 2T — MEEEE ) LU TIEE LN L,

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 H4 Course Title

LB R F 9238 1 [Field Work in Practical Science for Environment 1]

5 &TEB Subtitle

0

E{E# 8 Instructor

(L EE# [YAMANAKA Yasuhiro] (R Fr HIER BR BE Rl 2 HF 72057

{8 4% B Other Instructors

BB A7 SE[KUSANO Takeshil RLIR 2R K 2FFE 7 ShEkHN)

F HFEA Course Type

Y e A A B

BAEEE Year 2022 ErEZI&E-S Course Number 045032
HAR Semester 158 (F ¥ — | BEI¥ Number of Credits 1

A)
¥ MHE Type of Class ES FEAER Year of Eligible Student 1~2

& $F} - U5X Eligible Department/Class

F2731)2%4'3—FK Numbering Code

ENV_ESD 5500

KS¥EI1—K 8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

e

BRTLR R BRETEE R0

LRJILaA—F:LA)JL Level Code, Level

5 KB (&1 ST SR CGERERIZNAOR B | REEFeb@iR
SRl

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

IN¥EO—K & Small Category Code, Title

0 Z D B H72H D)

EE0—K+EEE Language Code, Language
Type

0 BAGETITORE

P ERBIEZF DRI E Availability of other 1A
faculties
## B E1H Other Information BRiR ik B B R B

F—")—F Key Words

F—2%E | TBL, 70V =Fh~w XA, AEH

VPDCA AoV FHE 77 VT —vary, BT —rar

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

%M B1Z Course Objectives

BRETOR TR B O A LB, A @ U T, S CIEBI 2 AT L A R et d %

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

¥ 3% H4E Course Goals

xR BREEIR BB B E DB T, B4 22 AR5

Obtaining various experiences in the field of environmental conservation and education

122 5HE Course Schedule

AEFRIT, RFBe @ R B [ REREE R 2T — AE8 38 ) L Th EiS 5.
EHFPT S GER BRI EEHIC, F—AEBZEML, 772 VT —var T uV e b R AMER S,

JBIERERORNC, ILFISEE T8,

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

management etc. by TBL.

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

EWET (FE-ADFOARESE Homework
F— NEBEED S LT, WD LI DL BB,

For TBL, you might do some research and work.

RESEM D EZ#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¥ A ZFF Textbooks

%52 BE Reading List

SMAR—LAR— Websites

AE=E DR—LR— Websites of Laboratory

{i§% Additional Information
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EEHORE022 FEEIT 4 A 11 EICH AL L A%AT,
BARH) A B2 L 2 AR 2 5728 | £ DR L (galapen@ees.hokudai.ac. p I HEAFZIRDH L,

BRERFFEOFAIT, RKEFEIBRER B [RERER P — NGB I | LU TUIRIE LN L,
This year, it will be held only in Japanese. All graduate students at Hokkaido University are welcome. Please contact Prof.
Yamanaka (galapen@ees.hokudai.ac.jp) before you make your registration.

In the case of taking this class, the students who belong to the Graduate School of Environmental Science are asked to
register this class as the class of the Graduate School of Environmental Science.
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FLE 4 Course Title FEEEBR AL 2323 1 [Field Work in Practical Science for Environment 11]

SEZEFAHE Subtitle 0

EEHE Instructor I e [YAMANAKA Yasuhiro] (K22 ERERBE R AR 7ERT)

{8442 B Other Instructors

| BHFEA Course Type REFEFHE R ELE

BASEAE R Year 2022 K& &S Course Number 045033

EAR Semester 2 B {7 Number of Credits 1

B EMRE Type of Class e HRER Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_ESD 5500

KS¥EI1—K 8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development

BB BREEE P GREEE T H)

LRI)ILa—K:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERZ2NEOR B) . KRB ILHF
ERlE

th93¥H3—K - £ Middle Category Code, Title 5 1. 92

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

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

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

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

F—")—F Key Words
F—L52E  TBL, AVl XU AN, 2H, 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
BRESRAIEBOREE L@ L REAEU T, A TR T AT L v AU a2

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

¥ 3% B4E Course Goals
A REREIR AP A B OB W T, Hix RERE KR TS

Obtaining various experiences in the field of environmental conservation and education

#2351 Course Schedule

ATENL ., AN TRANCE T RERBIFE DT DA U M 2 IR B R 2R EHE I T5b0) 2 F i A2 21T
\50

JBAERER DRI, ILFITERE T DT,

In this field work, 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.

ERFE (PE-EE)FORBELSE Homework
F—LEREHDD LT, FAICHADT LS DI LR D DD,

For TBL, you might make some research and work.

RAEST D B #E Lk Grading System
Harm ~ D E HR(50%) 2R F(40%), L AR—MI0MIZLVFH 5,

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

fhFEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

EE 5 Reading List

SMAR—LAR— Websites

AE=E DR—LR— Websites of Laboratory

{i§% Additional Information
BRI H KR EZAn 2 5728 ORI L H (galapen@ees.hokudai.ac. p) I ZH##E & D Z &,
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FLE 4 Course Title EREBREERLF2 A/ 4—y7° 1 [Internship in Practical Science for Environment 1]

SEZEFAHE Subtitle 0

EEHE Instructor I e [YAMANAKA Yasuhiro] (K22 ERERBE R AR 7ERT)

{8442 B Other Instructors

FLB#E5I Course Type REFEFHE R ELE

BASEEE Year 2022 K& &S Course Number 045034

EAR Semester 2 B {7 Number of Credits 2

B EMRE Type of Class e HRER Year of Eligible Student 1~2

xR 2FEl 25X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_ESD 6522

KS¥EI1—K 8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
BB BREEE P GREEE T H)

LR)ILa—F:LARJL Level Code, Level 6 KR (& 1 - P50 FIRH GERIRNEOFR A ITJEHEERH)
5 83—F - & Middle Category Code, Title 5 -

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

EE80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, A RER I 5578 (A AGE
Type SAFHFR) R E T DI

fh=FERBEEFEDRE Availability of other 2 RA]

faculties

# B EIH Other Information REGAL PR ABARERL B

F—J—F Key Words

RN H =T A B—2 T SRR NEO W, HsIE N, BREER T, JE

Self-proposed Internship, Internship, collaboration with various people, regional revitalization, environmental science,
practices

2% d B1Z Course Objectives

REAL B =T EOEr ARBREDA L2 — vy TR FERLU T, FEETDHIIHTo TOAF/L - BIGEEEZF I TH
59,

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

Fl|3%E H4Z Course Goals
KT IREE AL AU REHIATD,

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

$ZEEHE Course Schedule

GEIR 1] 3_EWAL 7 — 2y 138 H ~AEMBE CEBLE T, BIEE2H LT 0013, ZOR B OBL#EICar 47
FLTTFEVY,

HLLIE,

GEIR 2 BREERI 2l AL H — vy TR B 2RO TR E R 2 (R CBR BT RO B 5 A ~ 4R R
DEMALZ =y ICBELTH, B EL TRELE T, BEAAET2H01T, & HOBEHEITHRL TTFEW,

W& D AREDOE G ZOR B (EERRER P2 — vy D2BAZES, EEREOHR AT, ZORBITNA T,
FEBRER A F— o7 N2BALLBIGHRD, o, EEROEr A RREDRRMUAL S — 0 vy T alTol 58123,
FOOEDEZORH2HN, b — DERRER F A2 — vy 2B 2 TGRS,

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

Or

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

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

EEEE (FTE-ETVEDODANE LS E Homework
RN EBAED DI HT-> T, ZLORRELTEL T4,
LGRIN 218 BOREMALZ—2 vy ITI» TRV ET,

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

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

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

fh S ERFEIED & Other Faculty Requirements
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T¥ A ZFF Textbooks

& 52 BE Reading List

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

B D HR—L_R— Websites of Laboratory

{i5#& Additional Information
E#A 2=y Az onTiE, ARSI EFRNDTTONORER EZHER O T AL L AZB W, T 5, sElidisE
BEITHERTHZE,

As for option 2, please contact Prof. Yamanaka(galapen@ees.hokudai.ac.jp) through your supervisor.
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FLE 4 Course Title EREBR R F2 A/ #—y7 I [Internship in Practical Science for Environment 11]

SEZEFAHE Subtitle 0

EEHE Instructor I e [YAMANAKA Yasuhiro] (K22 ERERBE R AR 7ERT)

{8442 B Other Instructors

FLB#E5I Course Type REFEFHE R ELE

BASEEE Year 2022 K& &S Course Number 045035

EAR Semester 2 B {7 Number of Credits 2

B EMRE Type of Class e HRER Year of Eligible Student 1~2

xR 2FEl 25X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_ESD 6522

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

LR)ILa—F:LARJL Level Code, Level 6 KR (& 1 - P50 FIRH GERIRNEOFR A ITJEHEERH)
5 83—F - & Middle Category Code, Title 5 -

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

EF80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, A RER I 5578 (A AGE
Type SAFHFR) R E T DI

=P ERBEEFEDRE Availability of other 2 RA]

faculties

# B EIH Other Information REGAL PR ABARERL B

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

23D BH4E Course Objectives
BN H—2 T HOr AREDAL 2 — vy TR T, FEE T HIIHTo > TOAX N - BUBERE 2 5T
59,

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

¥ 3% B4E Course Goals
EETDHRES, AF )V, v AU REeF IS5,

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

$ZEEHE Course Schedule

CEIR 1] RFMAL 2= 23, B A~ P FEMBRE TERLET, BEALFLT2001%, ZOR B OEFRHBIZaH
JRLT RV,

HLIE,

IR 2R PP TR AL ¥ — vy 7 BEREPRO I RER PR CBRBR PRI %0y A — MR
DRALZ =oAL TH, B L GBELE T, BEZR LT 50013, % HOMEHBITHRL TFSW,

a2 A RREOL A RERRERFEA X —0 o7 | OB2BN IR L0 ET, PEREOL AT, EEERER S
S—ry 7 LI EOFHABARAGERVES, o, RO AREOREAL S — 2y T aAToT 58T | FERET
B s =2y LI OFFARAMBISER0E S,

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

Or

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

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

EEEE (FTE-ETVEDODANE LS E Homework
RN EBAED DI HT-> T, ZLORRELTEL T4,
LGRIN 218 BOREMALZ—2 vy ITI» TRV ET,

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

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

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

fh S ERFEIED & Other Faculty Requirements
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T¥ A ZFF Textbooks

& 52 BE Reading List

SMAR—LAR— Websites

AE=E DR—LR— Websites of Laboratory

{l5% Additional Information

GE4R 1] BERGOFIIZ., ILH (galapen@ees.hokudai.ac. jp I ZE#G T H &,

LEedR 2] BHIA 2 — oI o0 TE, AFERUTHEROTITONDREERL FHBE DT AL L AZBW T, BT 5,
TR BITHEETHIE,

1

As for option 2, please contact Prof. Yamanaka(galapen@ees.hokudai.ac.jp) through your supervisor.
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F1 B4 Course Title BBl 032z —vav ERR [Advanced Course of International Science Communication

Methods]
EERAHE Subtitle 0
HE# B Instructor &M Fngk [TOYODA Kazuhiro] (K252 i ERER B B 2 A FERE)

1B Other Instructors | GREVE RALF GUNTHERI[GREVE, RalfJl&1EEF#F22HT), RAM AVTAR[RAM
AVTARJ(HIERER LR 2 50 PE)

L BHFER Course Type BREFEFHE R M ELE

BASEAE R Year 2022 K& &S Course Number 045036

EAME Semester 254 B 578 Number of Credits 2

B EMRE Type of Class s HEER Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F>432 %' 3—F Numbering Code ENV_ESD 6341

K52 —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
BB BREEE P GREEE T H)

LARJILa—FK:L AL Level Code, Level 6 RFPt (& L - TP AR E CRENBRNEORH  BFEfER B)
th 4343 —K -4 Middle Category Code, Title 3 K

INDHEO—K 4 Small Category Code, Title 4 [EPRERBE A2

E550—KE§ 5 Language Code, Language 1 JFETITHIRE

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information REG AL PR AR B

F—")—F Key Words
B PR, ST, SEECTOMFFEFE R, IEFE T O
Scientific English, writing, presentation, discussion

22 M H4Z Course Objectives

EERREICR TS ES EREROAIa = — 2 a HIEOMEEFIAL, #EimL. L ET, LA —LOER, 7B T
—var, %—P%E’JF‘%_@%—EM))%&T@’ FAETTGEOSESERRE LB CEBENRAI = — 2 a BRI e TEE
R

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

FI:Z B4E Course Goals

EEENARR FERIE Cala = — a7 570 OFERNRAX VERE T, Bl EerEx LBV TF—ravk
ATV, REE TR IR EIZ W T TEALI1T5,

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.

122 5HE Course Schedule

1LRBR DB COOERBRRE BENRRRICBETIEERRAL MFEOET, IV —T T =7 THENWT LB T —g
UL 7 FATT LB TF—Lar BTV ET, ARALEFEDOBOIIa=r—a it BEIN—7 COEEF BT
fefEESnET, (1772,71~)

2.k A AT IT AT IpARa = —vard 1R 1 OT A ATy a AR D AR EE A O ET, 2RI
LB AR LA FOET, AIBLOAE —F LRGN ENOLABOHVES, 4 ITA;TT X =)

3B FR L. RS AFZER 7R L OB S O AN E A RO FE T, BERIaL T Y OB RMREUE EMEL ., ENTH
A NS T2 AT T FOET, EEEL T, a— A ZEO VR — A ERLET, 4772 EBH)

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
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delivery of important contents, and learn the steps towards good composition. As an exercise, prepare a short report during
the course. (4 classes; Toyoda)

EEFE (PE-EE)EDANELSDE Homework

BIRTNTRRFEEL IR T DL TOET, TAT 47 DESICBEL T, BBERFO H AR NFAITE N TRER
DT HT IV FFETAT 4 7\ BT DR TR 250 A2 b RSN E 23, WA TIEHV EE A,

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

RAEEE M D E#E LA % Grading System

BINBEFE (50%) . WFZE OHEBR I F/2 X FHH O TR EE DL R —R el N —TF 42 H v a2 (25%) . FFRISEICE 457
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 S ERFEIED & Other Faculty Requirements

TX A -#F & Textbooks

%52 BE Reading List

SBA—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{l5% Additional Information

Tentative schedule (at Feb.2022)(final schedule: TBA)
International Science Communication method 2022=== 4th period of Tuesday (D101) ====
Oct.04 No class (Due to another mandatory intensive class in English on the day)
Oct.11 Toyoda 1

Oct.18 Dr.Ram 1

Oct.25 Dr.Ram 2

Nov.l Dr.Ram 3

Nov.8 Dr.Ram 4

Nov.15 Prof.Greve 1

Nov.22 Prof.Greve 2

(Nov.29 is not allocated)

Dec.6 Prof.Greve 3

Dec.13 Toyoda 2

Dec.20 Prof.Greve 4

Dec.27 Prof.Greve 5

(Jan 3 is Happy New year vacation)

Jan.10 Prof.Greve 6

Jan.17 Prof.Greve 7

Jan.24 Toyoda 3

Jan.31 Toyoda 4

====2023=============
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FlB 4 Course Title BRbE L 2RI 3% S 1 [Special lecture in Environmental Science Development 1]

SEZEFAHE Subtitle 0

EEHE Instructor I 55 [YAMAGATA Yoshiki] (BEEZEFAR )

{8442 B Other Instructors

FLB#E5I Course Type REFEFHE R ELE

BASEEE Year 2022 K& &S Course Number 045037

EAR Semester 15214 B {7 Number of Credits 2

MR Type of Class s FERER Year of Eligible Student 1~2

X & 2FEl 25X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_ESD 6410

KS¥EI1—K 8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
BB BREEE P GREEE T H)

LAR)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH  BFEfEER B)
th 5 #a—F - £ Middle Category Code, Title 4 Frplige

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

S§83—F 58 Language Code, Language 0 HAGETITOREE

Type

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information REGAL PR ABARERL B

F+—")—K Key Words
WS AT LT A s L, Bt rTREM: . KB B R

Urban systems design, Regional revitalization, Sustainability, Climate change measures

23D H4E Course Objectives

FERDOET Y AT LT A A HUBIE ML & KA B th D FHE 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, mlb, SUEZEB)RE OEE 7R BN AELD T, R kO T Hk 2 & o0 LI U Tt Al igZeth iz 9720
I HARDHe LT EBRICH RS TEEZMETHD, RIRETIT, KIELEXIRICET AR AR EFEED L LI,
H RS VAT DEMBE W AT A (GIS)E AW TRNT 32 515 fROASRIE L T VA8 DNTEE L, MHRe
ik Z > AT AELUTHE X T, RO A FERREA VX CL<72b O BARHRE SVDOT AT — I ay TR TEE
HYIZ AT,

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 cities and regions a sustainable society. In this lectures, students
will learn comprehensively about climate change countermeasures, how to analyze natural and social systems using geographic
information system (GIS), and future socio—economic sustainable scenarios practically in the workshops to design future urban
and regional systems.

{8 % 5HE Course Schedule

RUEZE BT R ZILC 8 &3 2B FEEHE FTREPEOBLED DAL TP UK O #1252 AT AOEEMUIC R T 2 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.

#HFE (FPE-EE)FORNBLSE Homework
VIR—MEH DS,

Students are required to hand in reports.

RAEST D BEHE L%k Grading System

ZHEA~OBIMBEE %), FREIOFFR~DOBIM - HEREQRS%), 7L BT —a DN, LR — 250 K> TRHE S
5O

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 AL EHFE Textbooks
Urban Systems Design: Creating Sustainable Smart Cities in the Internet of Things Era,”Yoshiki Yamagata and Perry P. J.
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Yang: Elsevier, 2020

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
EFE 3 MHIMATRD 1 b7 F AN BRELRVET,

The following is also assigned as a textbook for this lecture:

Yoshiki Yamagata and Hiroshi Maruyama (2016), Urban Resilience: A Transformative Approach. ISBN: 978-3319398105

EE 5 Reading List
http://www.cger.nies.go.jp/gcp/ 736HZ v a—RA[EE7R GCP HERY — 7> av 7 & k)

SBA—LAR— Websites
http://yamagatay.jimdo.com/

WD HR—LR— Websites of Laboratory

{##% Additional Information

8/29(H)~8/31(K)DBFE T EL TWD, Bl B HIZE B REULGE IR EREE I MEBNZE M T D,

This lecture is scheduled to be held from 8/29 (Mon.) to 8/31 (Wed.). In case of any changes to the start date etc., students
registered for the lecture will be notified individually.

72




FLE 4 Course Title Br b L 22 R 1 328 1 [Special lecture in Environmental Science Development 11]

SEZEFAHE Subtitle 0

EE# R Instructor BEH B2 [FUJI Masahiko] (K Z2Fe HBREBR 52 R} A 52052

HLH B Other Instructors | & T [SATO Atsuko](HVT7HL=T IR, LT EEIYAMASHITA Teppeil(H A
KFPAEMBEIRE 75

L BHFER Course Type BRESR B MR E

BB Year 2022 K EIZIES Course Number 045038

EAR Semester 15714 B {7 Number of Credits 2

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

& EFF} VS5 Eligible Department/Class

F2731)24'3—F Numbering Code ENV_ESD 6441

KS¥EI1—K 8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
EED) BRESFL B GREGE 75

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 - BEPIRE) B AL E CRRZNAFOFR B | FEiEEFR B)
th 431 —K -4 Middle Category Code, Title 4 FepIEE R

IN3#AI—F 4 Small Category Code, Title 4 EEEEREE A

B550—K§ 5 Language Code, Language 1 WEETITHOIE

Type

fFEEEEFDTE Availability of other 1]

faculties

18 R 1§ Other Information BRETAL PR B R B

F—J—F Key Words

VERRBT [UEEBNBOR, 7 AV, AV 740 =7 M, EBEECR, ENEGR

I N3 ODA, JICA, SCHEh G| EERIE, Mmool

Atsuko Sato: Politics of climate change, USA, California State, international politics, domestic politics
Teppei Yamashita: ODA, JICA, practical science, knowledge sharing systems

2% d B1Z Course Objectives

VERRECT-: 7 AV OHIERIRBEA L OB AT DN TE 2 DA 1R 2,

W B AROEBREREE %/ OB REPEICOWTEE 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 = A LEMBZEIZED SERRBORIEICOWCTHE T 5,

W EE AR DIIRFS LD JICA OTEBENCBIL CRBHBEN 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.

122 5HE Course Schedule
e 2 BB 9/6(A), 9/70K) (A TA7#5%)

LU RIEEEIL O — AT a— VIR

2. KT EBRBOB I DT AU DO E

3. TRV DORIEEBNBER 2V N Toia, AN NV ST Bk
4. T AU B OFEFHI LBV 7 /0= T MW OS5I B R

5. FLDET A AT Ay

IR 1 HE (9/80K)) Gtk (77E))

ODA &i372Tm ?

JICA LEBREREE /)

SCHERNG L FEE R

MoIFEILEE O%RE

=)

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, Obama, Trump to Biden
Federalism and Climate Change Policy in California

Concluding Discussion

CTI»-BOCJ[\'}»—‘

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

EFrE (FE-BETHFEDRHNAEESE Homework
EriERMIEIC T E EE RN EERD,

Review is necessary after the lectures on each day.

RIESEM D E#E LA % Grading System
REIZBITDT AA v a ~OERKT5%), LA —h25WIZL > TR T2,

Evaluation: by contribution to class discussion (75%) and a report (25%)

fhFEREIE D E M Other Faculty Requirements

THX AR ZF]E Textbooks
WROBRICE R Z R
Distributed at the lecture

%52 BE Reading List

SBAR—LAR— Websites

B D HR—L_R— Websites of Laboratory
https://www.ees.hokudai.ac.jp/carbon/mfujii/

{##% Additional Information

8/8(7)~8/100K)DERi%E T EL T D,

PEEESE REAT G R, SR/ — M BT T IR 1A R D,

This lecture will be held intensively on August 8 (Mon) through August 10 (Wed).

Students are expected to have the ability to read scholarly articles (handouts) and lecture notes in English.
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FLE 4 Course Title PRt il 2RI 3 FE M [Special lecture in Environmental Science Development 111]
SEZEFAHE Subtitle 0

EEHE Instructor JII_E il [KRAWAKAMI Tsuyoshi] (EIBE55 @E&RIIL0))

B 442 B Other Instructors | B F15L[TOYODA Kazuhiro](MIERER SRR} A 72 F7)

L BHFER Course Type RER M A

BASEAE R Year 2022 K& &S Course Number 045039

EAME Semester 254 B 518 Number of Credits 2

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

& $F} - U5X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_ESD 6411

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

LA a—F LR Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th43#3—FK - £ Middle Category Code, Title 4 FrRIGESS

IN}EI—F -4 Small Category Code, Title 1 AR AR 27 A

B E83—F-8#8 Language Code, Language 1 JEE TR

Type

P ERBIEZF DRI E Availability of other 1A

faculties

18 R 1§ Other Information BRETAL PR B R B

F—")—F Key Words
EREOISE), KR, ILO [EEEF BN, FERE, GSET /v arF oy YA

2% M B1Z Course Objectives
FBEREE - — BRI DO ERER AU EENC OV TOEEZEBEL T, B2 - dEATHOBERNDOHL NS LWERIGTED 12
VL7 BRI 1B 2 2o B, F-EE ILO)DAE DO EERIT OV CEEERD D,

FI:Z B4E Course Goals

1. —RRBEL IR O BEA R A I ER T D,

2. ZEICHBIT D EEREUCEIRB O EEENSTF O, 2k B & Ok - @& H UGBS H TE D,

3. TrvarF =y VAN WG B BRE O il FIAETE T D,

4. TA4—VRL UL DOIFEINSEE L TOER EHIEETE—BREL THMET D,

5. EHEHEBIOOEDTHD ILO OIEEI DUV THFRATRD | EBER72 5 i TGN DWW CERAE T 5,

2 EEHE Course Schedule

FBEIFEAEL T, AKIRFEKBIEY, TARANEZ T B, —REBRES FEHREOREEICOWTE XD, 2 AHBMD
T, BUREE AR, R CREEEEIRIRG . MARARIRER | BEFEMIEY VA7 VI B DR MR OMEE LT D, £
7o B D E R B AL UE | E L COBURIER L ik, BUEL L ToOWEFIELELT, ILO BRI LA ETASH
LCWBT 7y arF oy VARG U S BB Rl - B B2 LML 7V — T iE 1), B, au T FBEN/ELED
TRBYAHETHIVUL, EEOWGRET Vv arF =y JVANEE 335,

- —HANEAFEAE BARNFZAR G R RET D, BRI T EARMICTRE TN EEICAIEN R B RN AR CEXHLIC
W E A AGECTH R T D,

= BB T TR EFFOFEOSMEREL T, FEMKZRNEICOWTUIZ O CEAE CED I A TIF T 5,

- AFERIT 11O (EBS S5 B RE) (2 8% 25 @R MR C, 2 ET 20 R, A, AMA ZLTHREITAFEHLS
(2, FEOHE RN EFH B I OB SICHEED > T& 7, SRIOEFFERTIT, BEBEYINE (8, 74P —), ik
(AR, RN N RYY NV RT S TAUE) | BE AR R A RVTUR)  BORRE (NI T T v a A
R) %2361 D ERER B & U COTE BN FHI AR5,

- BN BT D BAR 2 — ARS T4 — B E RIS, FELICEZ DNROFERLETD,

1 A4 HOK) D10:30—12:00: A hay 7 al  KIRFEE T4 EBR): 2)13:00—14:30: KIRIFNBARIRGRI~ — KERFHYL
ICED ANMEBREA~DOBE — 3)14:45—16:15: T ANAMNILS KRB L IR BE~ DR B L 2 E AL R ICmT 727 e —
2V IEED

1 H 5 HCK) 48:456—10:15: U A7 NHEREL BESEMIVENEER O BB SE — — R FEEY . UURNIREE, BT HEHE
By, WAV YA 70 —; 5)10:30—12:00: BLESERRSE O J7 @ BR BT o3, 6)13:00—14:30: % B @2 24 —=
TET I arF oy ZYARNDIER (B 4); 7)14:45—16:15: 3BT 2 570 i i 38

1A 6 B (<) 8)10:30—12:00: RFZRRILUTE DI TWD FBE O 7 BEREYGE (Xt BRITEE . A2 7+ —~ Uik,
RS E);  9)13:00—14:30:1LO [EERF B FLAEOTE H YL B - 55 ) 22 4 eEEHm O [E BEEhH); 10)14:45—16:15: 7
=T (H 5 OB - e RO EZOWT); 11)16:30—18:00: 325 : & @ e 25 E v —=o 77 7 ar
=y ZVARDIEH (B 7 4)

17 7 H(d) 12)8:45—10:15: @B R T HREEFZEE-SDG &7 555 - WE3E9 715 -; 13)10:30—12:00: (REEEHE
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T CREE I BT AT Mo 3t5: 14)13:00—14:30: 7V — 733 L %3 (A 0O EICBIT A H B O BRIz oW
C); 15)14:45—16: 15: [EH#HR B OLF O TR, £

#FEE (FPE-EE)EDANB LS E Homework

KRR DONBITIFR - SCRITEL DD, Rl PR EIRE - P ARk XL 22, HED RSV BE VL — THmI
WIS T 22 ENHENZ D T-DIRDBND, LLTO ILO D77 (lo.orgiZdh D < O BEE RN S E LD,
www.ilo.org (ILO DYEFET )

http://www.ilo.org/tokyo/lang—ja/index.htm (ILO ® H AFEV )

http://www.unforum.org/unstaff/50.html GERH O, 0 AEE)

RAEEE M D E#E LA % Grading System
KT N — TR~ DBIMBEIE(60%) L FE D DIHEFE(40%),

fhFEREIE D E M Other Faculty Requirements

T¥ AT F Textbooks

EEIE T RE Reading List
/o
S
/o

SBAR—LAR— Websites

AE=E DR—LR— Websites of Laboratory

www.ilo.org (ILO OILFET )
http://www.ilo.org/tokyo/lang—ja/index.htm (ILO ® H AKFEU )
http://www.unforum.org/unstaff/50.html GEEIOFEI. HAGE)

{i5#% Additional Information

BN A EDTeOIITAA iR EEBI O NV -T S~ OB IMINELRD, TEDIZTER 0 SANTEET T2\,
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FLE 4 Course Title BB F BT AT 407 s Advanced Course in Academic English Writing for Environmental
Sclences]

EZFEB Subtitle 0

HEZB Instructor LF— ZAb [Nate Renner] (K¥Fe HIERER SR 2 HFFERT)

HLE B Other Instructors

L BHFER Course Type BRESRH PR MR E

BASEAE R Year 2022 K& &S Course Number 045040

EAME Semester 1578 B 518 Number of Credits 2

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

W& EF} 25X Eligible Department/Class

F>432 %' 3—F Numbering Code ENV_ESD 5301

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

5] RER P GREEFHER)

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

ElE

th 43—k -4 Middle Category Code, Title 3 Krim

IN3¥Ea—K -4 Small Category Code, Title 0 FDfth B HIZet D)

& E880—K-EEE Language Code, Language 1 FIEBETITHRE

Type

=P EREISEE DRI E Availability of other 1]

faculties

18 RE1H 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 3% H4Z Course Goals

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

{8 % 5HE Course Schedule

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

Class 2: Presentation of models for Introduction sections in research papers
Class 3: Practicing writing Introduction sections

Class 4: Presenting and discussing Introduction sections

Class 5: Presentation of models for Methodology sections

Class 6: Practicing writing Methodology sections

Class 7: Presentation and discussion of Methodology sections

Class 8: Presentation of models for Results sections

Class 9: Practicing writing Results sections

Class 10: Presentation and discussion of Results sections

Class 11: Presentation of models for an Abstract

Class 12: Practicing writing of an Abstract

Class 13: Presentation and discussion of Abstract sections

Class 14: Creating a Title, Table of Contents, Footnotes and Bibliography
Class 15: Review and wrap up

EFrE (FE-BETHFEDRHNAEESE Homework
The classes will be conducted in English, and participants will be asked to use English in class. Students who want to be
successful in this class should participate actively in class and prepare homework and writing assignments on time.

BAEEE M D E#E LA % Grading System

Grades will be based on participation (30%) and writing assignments (70%).
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fh S ERFEIED & Other Faculty Requirements

THX AR ZF]E Textbooks
Science Research Writing: For Native And Non-native Speakers Of English (second Edition),”Hilary Glasman—deal: WSPC
(EUROPE), 2020

& 52 BE Reading List

SBA—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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Hh Bk B F F X

Division of Earth System Science



FlB 4 Course Title HUER PR Bl 254 SCEE ¢ 1 [Seminar in Earth System Science 11]
SEZEFAHE Subtitle 0

E|EHE Instructor B ILE [Chief of the Division] (KZFBeER R} 22 55%)

$BLHE Other Instructors | FILA2FE[All Staffs of the Division] (K “FFiBR 5 FL £ Ft)

L BHFER Course Type BREER B MR E

BASEAE R Year 2022 K& &S Course Number 055003
EAME Semester HF B 518 Number of Credits 4

B EMEE Type of Class ¥ SULARTE) | SHRER Year of Eligible Student 1~3
& FF} - U52X Eligible Department/Class HiER S Rl B I

F2731)24'3—FK Numbering Code ENV_ESS 7702

KS¥EI1—K 4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
EED) BREEARL AR (HIER BB 2RI

LARJILaA—F L)L Level Code, Level 7 ORFRE () MR A R ER B E A )
th 43—k -4 Middle Category Code, Title 7 ECEESE

IN3¥Ea—K -4 Small Category Code, Title 0 HuERBEIRL - 5m SCrk it

=553—F -5 & Language Code, Language 2 HARGER QYEGEONAV L TNAZHE, Sl BF BRI S58 (B AGE
Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 2 Raf

faculties

## R E 18 Other Information HERE RSB GAE B [(ER B ]

F—J—F Key Words

BHT O

Recent science papers,
&3 7 — seminar

2% d B1Z Course Objectives
HERE B O E NS OB 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
A ER SO TERK

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

#2351 Course Schedule
a— A E, HLATZENIDE /NSRRI N—T DHEIZ L > TEMESNLG I T —IZBML, E ORKEZHEEHERITS,
F-BEALIERTDH. EEFEOHEMIIa AL TR,

To attend a seminar for the presentation and discussion.

#mEE (FPE-EE)EDANB LS E Homework
H &I B 5> DR — < | 2B A B i OBFZE ik B B 5.

Read reference papers. Prepare a report on recent researches.

RAEST D B HE L%k Grading System
Ka— AT LIZED LN I =D FE RN EFE LD

Participation and oral presentation

fhFEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

E X5 EE#H Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i§% Additional Information
NZ - T OFEMII A — AL H B IV bR L. HLITa—ATA X L AG RS2SR O 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 HOER PR B 245 B ZE 11 [Research in Earth System Science I (for Doctoral Dissertation)]
SEZEFAHE Subtitle 0

E|EHE Instructor B ILE [Chief of the Division] (KZFBeER R} 22 55%)

$BLHE Other Instructors | FILA2FE[All Staffs of the Division] (K “FFiBR 5 FL £ Ft)

L BHFER Course Type BREER B MR E

BASEAE R Year 2022 K& &S Course Number 055004
EAME Semester HF B 518 Number of Credits 8

B EMEE Type of Class ¥ SULARTE) | SHRER Year of Eligible Student 1~3
& FF} - U52X Eligible Department/Class HiER S Rl B I

F2731)24'3—FK Numbering Code ENV_ESS 7802

KS¥EI1—K 4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
EED) BREERL Bt (MERE AL B

LARJILaA—F L)L Level Code, Level 7 ORFRE () MR A R ER B E A )

th 43—k -4 Middle Category Code, Title 8 Hrhl e

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

EF80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, A RER N 5578 (A AGE
Type ST HEFE) R TE T DI

ftFEEBEBEFDTE Availability of other 2 RA]

faculties

## R E 18 Other Information HERE RSB GAE B [(ER B ]

F—J—F Key Words

R Gm

Doctoral dissertation

23D BH4E Course Objectives
LR SUERR DT, HIEKEE R FICBE T A5 a k2700,

Doctoral dissertation

Fl|3%E H4Z Course Goals
LA UG

Doctoral dissertation

$ZEEHE Course Schedule

BB DOEED T, & B OMET —<ICBlT 5@ ERtE 1705,
To complete doctor’s thesis under a supervisor

Participation in seminars and fieldwork and/or laboratory work

#HFE (FPE-EE)FORNBLSE Homework
HHRIC, % BOMIET —~< 2B oA, BFE, BREBIRD.

Presentation and discussion about individual issue on doctoral dissertation

RAEST D B #E Lk Grading System
WFFEDIBREBVFA T, BFFE3EE, RSN e E DA ISR 35,

Doctoral thesis, publications, presentation

fh S ERFEIED & Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List

SBAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title HUEKE B 3m

st [ [Seminar in Earth System Science I ]

SEZEFAHE Subtitle 0

E{E# 8 Instructor BLIZ K [Chief of the Division] (KFBeER BRI P8

4% B Other Instructors | FHILEZE Al Staffs of the Division] (R BR R} £5%)

L BHFER Course Type BREER B MR E

BASEEE Year 2022 K& &S Course Number 045041
EAME Semester HF B 518 Number of Credits 4

B EMEE Type of Class ¥ SULARTE) | SHRER Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class HUEKIE B 7 B IL

F2731)24'3—FK Numbering Code

ENV_ESS 6612

KS¥EI1—K 4 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

e

BRELAL At (M ERE B2 550

LARJILaA—F L)L Level Code, Level

6 R2EPe (e 1 - S0 MR H GERIZNAOFR B | IF7EFEERH)

th 43—k -4 Middle Category Code, Title 6 WFFCiEE

ING¥AO—K -2 Small Category Code, Title | HUERPE R am S GE L

B JE3—F-EJE Language Code, Language 2 AARGEM ORFED AV ANARZZE, A RER N 5578 (A AGE
Type NIIIGEE) B E T HIRE

fhFERBIEF DRI E Availability of other NG

faculties

## R IR Other Information HOERPEI AL~ B B AL B [ EFL B ]

F—J—F Key Words
BT O ERR S, B —

Recent papers, seminar

23D BH4E Course Objectives
HIERBERL 22 B 32 E N O S OWF eI filii, BRI 5. &5
REL, iTimc il CHMATED 5.

Understanding recent progress in science related to master’s thesis

(2, B OHFIED B O LR B O FEOMER IR &%

¥ 3% H4E Course Goals
B ORI FEE ) 0O TSR

Understanding recent progress in science related to master’s thesis

122 5HE Course Schedule
28, LLUTFNIDE /NSRRI NV—T DO EIC > THE SN BT —
M, FeASBIHERTD. EE HIEIIa— AT B 5.

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

[ZBINL, thE ORELIEE, Tt

EFrE (FE-BETHFEDRHNAEESE 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

fhFEREIE D E M Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

BHRR—

L_R— Websites

WD 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.

82




F1 H4 Course Title

HUER PR B 245 B SE 1 [Research in Earth System Science [ (for Master’s Thesis)]

SEZEFAHE Subtitle 0

E{E# 8 Instructor

B [Chief of the Division] (K*2BEBRBEFHEBE)

{8 4% B Other Instructors

B4 E Al Staffs of the Division] (KB RL k%)

L BHFER Course Type BREER B MR E

BASEEE Year 2022 K& &S Course Number 045042
EAME Semester HF B 518 Number of Credits 8

B EMEE Type of Class ¥ SULARTE) | SHRER Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class HUEKIE B 7 B IL

F2731)24'3—FK Numbering Code

ENV_ESS 6622

KS¥EI1—K 4 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

e

BRELAL At (M ERE B2 550

LARJILaA—F L)L Level Code, Level

6 R2EPe (e 1 - S0 MR H GERIZNAOFR B | IF7EFEERH)

th 43—k -4 Middle Category Code, Title

6 WFIEFEE

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

2 HOERIE B4R E

EE0—K+EEE Language Code, Language
Type

2 AAGER OGED AV ITNAZHE, STl B R IER M Z 56 (B AGE
RITTEGE) ZRTE T DIRHE

I BIEED R E Availability of other

faculties

2 fon]

## B EH Other Information

HUERPE B s PR AR B [MERLE ]

F—J—F Key Words
EEp'a

master’s thesis

23D BH4E Course Objectives

ELRRSTIERRDTZ0), HIEREEIFL 2B I DR e 5 2705,

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.

#2351 Course Schedule

FREABOIRED T, 45 HOMET —~IZBT D E2 B 2700,

To study master’s thesis under a supervisor.

EFrE (FE-BETHFEDRHNAEESE Homework

e, a— AT ICHERENA.

Prepare own data—set according to own research theme.

RAEST D B #E Lk Grading System

HBa—AZT LT, BRSO AEER R ICL ESWOTCEHET 5.

master’s thesis and presentation

fhFEREIE D E M Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

SMAR—LAR— Websites

WD HR—LR— Websites of Laboratory

{i§% Additional Information
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FLE 4 Course Title B S LG [Fundamental Course in Paleoenvironmental Science]

SEZEFAHE Subtitle 0

EE# R Instructor (LA 1EfHE [YAMAMOTO Masanobu] (Rt ER BR B Bl i 22557

1HL 28 Other Instructors | B 5SE[SEKI Osamul({EKIER EHFFEAT), AR B/ARINO Tomohisal(MIEREREE AL EAFFERL),
3% #AIMATOBA Sumito](EIEMTF - BAR—7), fRtFE F5HEIIZUKA Yoshinori (IR R 2

HFSERT)
L BHFER Course Type BREFEFHE R M ELE
BASEAE R Year 2022 K& &S Course Number 045043
EAME Semester 1% (FF — | BAIE Number of Credits 2
L)
B EWEE Type of Class Hisis X E R Year of Eligible Student 1~2
& $F} - U5X Eligible Department/Class
F>731)>4"3—FK Numbering Code ENV_ESS 5100
K52 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
5] BREE AL SABE (HIER B Rl 22 R
LR aI—F:LARJL Level Code, Level 5 KFRE (& 1 - BEPTER) AL B GEREZRNAE O B) | KFpEItiEez
¥FHH
5 ¥$E0—F £ Middle Category Code, Title 1 EREm
IN3¥Ea—K -4 Small Category Code, Title 0 ZOfh (&2t m)
=553—F -5 & Language Code, Language 0 HARGETITHFZHE
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
WEREE, WRE, Ve, MERERE(L

Paleoenvironment, Paleoclimatology, Paleoceanography, Global warming

23D BH4E Course Objectives

HERBRIR OISR T T 552 T, BUUEOHERBREO RN B %, BEOREEZEOB ANLEETHZENEETHD. Kl
T, HERBIRM A ED 59 2 CORBEMFE L L TSI, WEREIZE 28k e F M0 ka2 15,
Understanding paleoenvironmental changes is crucial to the projection of future environmental changes. Lecture is given for
understanding the outline of paleoenvironmental science by learning its methodology and perspective as a basic of modern
environmental earth science.

FI:Z B4E Course Goals

WEREE T D)k, BT, BEORELECOWIN, BIEOREDOKI LD, FRT~OTEAZBiET 5.

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

{8 % 5HE Course Schedule

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

FEiwm(UAR) [HFRET—hA7, Taxy, [ AT L, 74—K/327] Methodology

JESRREROKEZA T gl (LA [20 ffLiEBE L] Climate changes in historical times - forcing

JESEFROKEEE) 0 (UA) [REZELOHE~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

IR ENFA AL RFT AN (BUF) (REZNR AT ALH), =70/ VAR, ZKmEMEAE, KR K KEEB O AT =
A A] Ice core, greenhouse gas and carbon cycles

FTHERr—VEE) HE % (AR [AEREFED S, SST Y'ur, Yy 2L P AR, bipolar seesaw] Millennial-scale
variability

HELED K (BRFRRINLAE) « 3R (IRERHR) N L 288 (ONBF) (IR FRH 0D A PE « MiF - IR RIE R [RINL{A~ 1] Isotopes and Earth’s
carbon and water balances

Ay F A NEKIRELE) (NEF) [MUEEH, B YT X, Imbrie JROKIKEET /L& LRO4 A3 Y& il #]
Milankovitch cycle

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

OO R (B) [T v v b A7 LGM O& IR EE] Worlds of the last glacial

HiER s 2@ C CoREZEAL () [T 7 h=v 7 24— )V 5525 8] Secular changes in Earth’s climate

REET L EH R ML 2L —a () [LGM, Mid-Holocene, LIG, Mid-Pliocene, &7 /L 5 —# Lk & & e, HE3kD PMIP
Hy7248 53] Climate model and paleoclimatic reconstruction

34




ETV T HEL TR EDTELEN AT =KX 2 () (55 WAl KAE L B A 12D ] Mechanisms of past climate changes
examined by paleoclimate modeling
LD REEF R () [IPCC, & fEsD & El] Projection of climate

EFrE (FE-BETHFEDRHNAEESE Homework
T LA IR

One hour for preparation and brushup

FAEET D B2 LF % Grading System
INT AN (40%) , HIRE FHRERE (30%) , LR —h (30%) 2% &R A BIZREAM
Evaluation will be done based on small tests (40%), behavior (30%) and report (30%).

fhFEREIE D E M Other Faculty Requirements

TXALZEFE Textbooks

§RE 15 B Reading List

F DT TN — S KITNEE JaEEE, 2008

Earth’s Climate Past and Future,/Ruddiman: W.H.Freeman and Company, 2000
NEERUEDLOTFRL HF Gkt L — w7 R, 2017

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i§% Additional Information

85




F1 H4 Course Title

HIER T K F- 5o 5% Fundamental Course in Cold Region Sciences]

5 &TEB Subtitle

0

E{E# 8 Instructor

P 77 [WATANABE Tsutomu] (IEIEEH2HFFERET)

{8 4% B Other Instructors

T ZZ[SHIMOYAMA Koul(RiEFHAHFFERT), S BIS[TOYOTA Takenobul EKIEA}
WFEAT), =3 SFIMITSUDERA Humio (IRAIF - BRAG—Y7), #11 {EISUGIYAMA Shin]({&
BRMEIZERT), A ZFITISHIRAIWA Takayuki EIEHF - B AS—07), BI85 & AIMATOBA
SumitoJUEIEAT « BeAH—Y7), GREVE RALF GUNTHERI[GREVE, Ralfl(I&iEEMF#HF5E
A, 8% FHEIIZUKA Yoshinori (EIEFHEWFFERT), BAR BUHEISONE Toshio (IEFL 4

g Ar), Al

5F [ISHIKAWA  Mamoru]( #1 Bk 88 5% Ft 5% #F %€ B ), PODOLSKIY

EVGENY[PODOLSKIY EVGENY], Z#i  E#EIMINOWA Masahiro] EIRAL FHFSEHT)

F HFEA Course Type

Y e A A Bl

BASELEEE Year 2022 EFfE1EIE S Course Number 045044
HFS Semester 1% (F # — | BHIE Number of Credits 2

2)
BEWEE Type of Class X 3t &R Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F>131)> 4" 3—F Numbering Code

ENV_ESS 5102

KS¥EI1—K 4 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

FERER R

BREEAL A (Mo EREE B2 550

LARI)ILa—FK L)L Level Code, Level

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

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

IN}$ETI—F -4 Small Category Code, Title 0 Zofth AL D)

BFED—F - 538 Language Code, Language 2 HAGE K OSGED AV AIAZZE, Sl RIER I =58 (A AR
Type i%un)%ﬂ%ﬁ#éj&%

P ERBIEZE DRI E Availability of other 18

faculties

18 R E 1§ Other Information

HBRPE R R BR A H

F—")—F Key Words
LK -FEMIE, T OK, firHl

cryosphere, snow, ice, polar regions

2% d B1Z Course Objectives
oK - A BERFEAM, KRR DRER 2 CHEE
UG, PIFFITH 00T <FRHEIT,

WCEDETOIEO—A %, FKPBEG LIz BIRROER 4 72 B RBLR AR

A short course of cryosphere science. Briefly introduce the life of snow and selected research topics relating to snow and ice.

Fl|3%E H4Z Course Goals
SEIFREKRBIRORFESC, Tk BB HERER 5T

(CRIZT BRI PRS2,

To understand the characteristics of cryospheric phenomena and the role of cryosphere in environment of the Earth.

#2351 Course Schedule

TEROMHEE ICEET A 15 Bl O#EE 4 L= T,

1. EHEORF
‘?K.&i@e‘/X?A
&5 ESOME
. 7J<{T7J<F“
L TARIT R
- JEDKIBR A
MK EMREERER
Omnibus—style 15 lectures on the following topics:
. Cold-region science
. Cryosphere and climate system
. Physics of precipitation and snowpack
. Glacier and ice sheet

Do

N O O &~ W

. Ice—core science

S U1 W DD

. Periglacial environment
7. Sea ice and marine environment

#mEE (FPE-EE)EDANB LS E Homework

AR TR SN B RO B 0/ — MEITHRNTEE L, RN s34 i

Review handouts and notes

BT 2578 U TEREIRD D

AAESTE D B2 LF % Grading System
RSO CA AT L

R/ INT AR L AR —NER I

(BA 5
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Quizzes, short reports and participation in class

=P ERBIE DG4 Other Faculty Requirements

THX AR ZF]E Textbooks
IS B 95, Text books and references will be announced in the class.

& 52 BE Reading List

SMBAR—LR— Websites
http://www.arcus.org/, http://nsidc.org/data/seaice_index/, http://wwwsoc.nii.ac.jp/jssi/

B D HR—L_R— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/
https://sites.google.com/site/courseincryosphere/home

{i5#% Additional Information
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F1 B4 Course Title KEIEY PR He R [Fundamental Course in Atmosphere-Ocean Physics]
EZREHE Subtitle (AAEER) O
EE# R Instructor BEIR IER [FUJIWARA Masatomo] (KZ2Re I ERER BE Bl 2 ZER%)
8L B Other Instructors | K& BE—RE[OSHIMA Keiichiro]J{EIREL A 2T
L BHFER Course Type BREER B MR E
BASEAE R Year 2022 K& &S Course Number 045045
EAME Semester 1% (FF — | BAIE Number of Credits 2
L)
B EMRE Type of Class b FERER Year of Eligible Student 1~2
& $F} - U5X Eligible Department/Class
F2731)2%4'3—FK Numbering Code ENV_ESS 5100
KS¥EI1—K 8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
EED) BREEARL AR (HIER BB 2 R
LRJILaA—F:LA)JL Level Code, Level 5 REERTE (&1 - BEPRE) SR B GERERRNAORB) | Kb d@ez
¥FHH
th 5 #a—F - £ Middle Category Code, Title 1 ELRER
INDHEO—K 4 Small Category Code, Title 0 ZDM B EMHD)
=553—F -5 & Language Code, Language 0 HARGETITHFZHE
Type
= EREIEZF DT E Availability of other 1 7Af
faculties
## R E 18 Other Information HUEKPE Rl 7 R OB R R

F—")—F Key Words

KRG, WEESY:, REKEER, MR, E & IRRE, 2V R8s, ZET#H, KRKEME, X
&), HEkIRE L,

BRI ER, JRRIEER, N7/ VIR, VOB, MECER G, WY

b2, AV U TE, [Es

A
i

%M B1Z Course Objectives
BLEO KRR EMFEOREECMEER - A 202 L, TNOEBME T 572062 KR - BED N1 F B FO R F 5, K
M EEROTEHRBREFZDOAN =X O EEF .5 BT 5,

Fl|3%E H4Z Course Goals
KR EFEOREE LG ER - BE 2 7L T2 K& - MHED 1% - B Z O 2B 555,

122 5HE Course Schedule

(K& Hm)

1. KDL

2. KRB |

3. REBIL

4. KEBERE - KR

5. FERREAY V8

6. KAEZAE) 1

7. KAEZEED 1 (GRIEAL)
(HEPERR)

1. VRS PR ER - MK DR
2. Wi 7 7> 7 A BIGIN K - W EIR A T
3. MEED X T FE - M i
4. IALARAT - ARG B

5. LEDWAY - K DIRE

6. HELEDBIHA - HERIE RS (b
7. TANAEH

#HFE (FPE-EE)FORNBLSE Homework
B SN T VA MRT v 7 u— RSN E CORTA NG RIRE & IR E 35,

RAEST D BEHE L%k Grading System
LR —hERERE LIS, KER SR 2 A TREIIZRHE 2,

fh S ERFEIED & Other Faculty Requirements
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TX A -#F & Textbooks

& 52 BE Reading List

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

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

{i§% Additional Information
JFRRIEL T, KEFRIT A WE GREIFHEY) | WEVEmI Tk (KRB Y) T, By FCHEL SR, KWLy S ER 25y
ZR 2 2 R TERLTHENY,
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F1 B4 Course Title KEIEY PR He R [Fundamental Course in Atmosphere-Ocean Physics]
EZREHE Subtitle EEER 0
FFHE Instructor KH JEK [MIZUTA Genta] (KZFFE I ERER BE R 2 2E0E)
{84 Z B Other Instructors | Z2f% #7E[YASUNARI Teppei]
L BHFER Course Type BREER B MR E
BASEAE R Year 2022 K& &S Course Number 045046
EAME Semester 1% (FF — | BAIE Number of Credits 2
L)
B EMRE Type of Class b FERER Year of Eligible Student 1~2
& $F} - U5X Eligible Department/Class
F2731)2%4'3—FK Numbering Code ENV_ESS 5101
KS¥EI—K 4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
EED) BREEARL AR (HIER BB 2 R
LRJILaA—F:LA)JL Level Code, Level 5 REERTE (&1 - BEPRE) SR B GERERRNAORB) | Kb d@ez
¥FHH
th93¥H3—K - £ Middle Category Code, Title 1 Febim
INDHEO—K 4 Small Category Code, Title 0 ZDM B EMHD)
B 550—K§ 5 Language Code, Language 1 JFETITHIRE
Type
= EREIEZF DT E Availability of other 1 7Af
faculties
## R E 18 Other Information HUEKPE Rl 7 R OB R R

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

2% d B1Z 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

Fl|3%E H4Z Course Goals

To understand the basic concepts that describe the dynamical and thermodynamical processes of the atmosphere and ocean

$ZEEHE Course Schedule

(Atmosphere part)

1. 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 U1 B W DN

(Ocean part)

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

. Observed Mean State of the Ocean
. Fundamentals of Ocean Dynamics

. Wind—driven Circulation

. Thermohaline Circulation

N O O v W DN~

. Ocean’s Role in Climate

EFrE (FE-BETHFEDRHNAEESE Homework

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

RAEEE M D E#E LA % Grading System

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

fhFEREIE D E M Other Faculty Requirements
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TX A -#F & Textbooks

AEEERE Reading List

An Introduction to Dynamic Meteorology, Third Edition,”Holton, J. E.:Academic Press, 1992

Introduction to Atmospheric Chemistry,” Jacob, D. J.:Princeton University Press, 1999

Atmospheric Chemistry and Physics (From Air Pollution to Climate Change), Second Edition,” Seinfeld, H., and S. N. Pandis:
A Wiley—Interscience Publication, 2006

Descriptive physical Oceanography — an introduction, Sixth Edition,Talley, L. D, G. L. Pickard, W. J. Emery, and J. H.
Swift : Academic Press, 2011

SBA—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
AN TEEI O AITEY, KR HFE S — O FEDONATE 3 — R BN 2D ERHVET,
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F1 H4 Course Title

KAWL AR [Fundamental Course in Marine and Atmospheric Chemistry]

5 &TEB Subtitle

KEIEL IR Basic Course in Atmospheric and Marine Chemistryl[]

E{E# 8 Instructor

g ek [SUZUKI Kojil CREEBeHERER BEFH AT ZE )

{8 4% B Other Instructors

Bl 2Z[KAMEYAMA Sohiko](MIERERBERI EWFFERT), Bl M =[MIYAZAKI Yuzo] (iR

B ERESET)
L BHFER Course Type BRESR B MR E
BB Year 2022 K EIZIES Course Number 045047
EARS Semester 15 H (F ¥ — | BAEI¥ Number of Credits 2
)
B EMRE Type of Class s HEER Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F>432 %' 3—F Numbering Code ENV_ESS 5100
K52 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
BB BREEARL AR (HIER BBl 2 L)
LARI)ILa—FK:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERZ2NEOR B) . KERBE LB
ERlE
th4>#E0—K & Middle Category Code, Title 1 JLHEGR
IN3¥EO—K & Small Category Code, Title 0 ZDM (AL D)
SiE0—F - SEE Language Code, Language 0 HARFETITORE
Type
= EREIEZF DT E Availability of other 1 7Af
faculties
18 RE1H Other Information HiER B R 7 R B s R B

F—")—F Key Words
REACTF WHFE LT
Atmospheric Chemistry, Marine Chemistry

2% d B1Z Course Objectives

REACF LML TIP3 D R 725822l L T, MERBURS U T U 7R SR R 2 b A FRAR 52,

The instructors are going to provide a basic course on atmospheric chemistry and marine chemistry to students for

understanding global or regional environmental changes.

Fl|3%E H4Z Course Goals

—HOHERLBLT, KRG L BB g 22 AL T2,

Students are expected to understand chemical processes in the atmosphere and ocean through a series of lectures.

122 5HE Course Schedule
(1) KA D Fafit &I =20 B AR

2) gAY

3) KA

4) K&ExTT7a/ v
) KRR 5y O HIEBR L 2 BOPE B & R s 28
) ME K DR AL EHEEE BR

5
6

T WD PR FEEER |
S)MHED K FEER 11

) M PED E F G

10) MFEED D A ER

11) B DAL SR e~ D% 5
12) Wi — KA R B AR
13) R —MRER AR 2 H

14) K& —MERE U A EIEER |
15)

(
(
(
(
(
(
(
(
(
(
(
(
(
(15) R — MBS BT D s IE BR 11

0
1
2
3
4
5

HEOHRFIZLY, LRROHERONAFIZETDHEDBHD,

(1) Atmospheric constitutes including greenhouse gasses

(2) Ozone in the stratosphere

(3) Ozone in the troposphere

(4) Atmospheric aerosol

(5) Geochemical cycling of atmospheric trace gasses and its effects on climate
(6) Composition of seawater and ocean circulation

(7) Ocean carbon cycle |

(8) Ocean carbon cycle I
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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 I

(15) Ocean—atmosphere sulfur cycle II

The sequence of lectures above may change.

EFrE (FE-BETHFEDRHNAEESE Homework
L OIS (B, (LFESORE) ZBRIEL TRy,

Students should understand the basic concept of chemistry (e.g. mole, chemical reactions).

RAEEE M D E#E LA % Grading System
HHRZO/PNVR =PI LI N T AMZ LS TR %,

Grading is estimated with mini-reports or mini—tests after each lecture.

fh S ERFEIED & Other Faculty Requirements

THX AR ZF]E Textbooks

HERBRBSAL A AT -G TR T, B, 7o RV =— 24t L AR, 2012
REAFAM,D. J. VA7 FRKF IR, 2002
WHFEHIERA T AR R 3 kAT, 2014

E X5 & Reading List

SBA—LAR— Websites

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

{i5#% Additional Information
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F1 B4 Course Title & iR Advanced Course in Paleoclimatology]
SEZEFAHE Subtitle 0
FFHE Instructor A TEfh [YAMAMOTO Masanobu] (RK52BHERER 85 8L 2 HFSE )
B LKA Other Instructors | B SZ[SEKI Osamu] EIRFZWFZEAT), AR BALRINO Tomohisa](MIEKER AL FHFFEET)
L BHFER Course Type BREER B MR E
BASEAE R Year 2022 K& &S Course Number 045048
EAME Semester 2% (k% — | BAfI# Number of Credits 2
L)
B EMRE Type of Class b FERER Year of Eligible Student 1~2
& $F} - U5X Eligible Department/Class
F2731)2%4'3—FK Numbering Code ENV_ESS 6301
KS¥EI1—K 8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
EED) BREEARL AR (HIER BB 2 R
LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 - BEPIRE) B AL E CRRZNAFOFR B | FEiEEFR B)
4343 —F 4 Middle Category Code, Title 3 Fidm
IN3¥Ea—K -4 Small Category Code, Title 0 Ffh G772t m)
EE80—K - E5& Language Code, Language 1 JEEECITH#REE
Type
fFEEEEFDTE Availability of other 1]
faculties
18 R EH1H Other Information HIERPE R I B R B

F—J—F Key Words
A, e, MERIEREL

Paleoclimatology, Paleoceanography, Global warming

23D BH4E Course Objectives

HIEKBRBEOF R T T 592 T, BAEDORURE B DO R AL BMETHIENEE THD. KX 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, 1535 T H~0iE HEBRET 5.

The goal is to understand the methodology and perspective of paleoclimatology, the outlines of climate in the past, present
and future.

$Z 2 EHE Course Schedule

HE M ORERS (1LIAS) Outline of plaeoclimatology

Fikda (ILAR) Methodology

101 H100FEAr— V55258 (1L A) Decadal to centennial-scale climate variability
TR — /L 258) (A %) 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

LD RS (BE) Projection of climate

EFEEE (FEF-EB)FDORALS E Homework
T EEE IR

One hour for preparation and brushup

RAEST D BEHE L%k Grading System
T AN (40%) , HIREHRHERE (30%) , LA —h(30%) 2 L ITH A RUICREAM
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

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

SBAR—LAR— Websites

WD HR—LR— Websites of Laboratory
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{i§% Additional Information
ABBITHFETITVET.
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FLE 4 Course Title AW ER L S Fe i # [ Fundamental Course in Biogeochemistry]

SEZEFAHE Subtitle 0

E|EHE Instructor SR R [SUZUKI Kojil (CR=FBe i ERER IR F 0 2EBE)

{848 Other Instructors | AL 72Z[KAMEYAMA SohikoJ(MiERERBERIAAFZERT), BIRF A = [MIYAZAKI Yuzo](KiR
BT

L BHFER Course Type BRESR B MR E

BB Year 2022 K EIZIES Course Number 045049

EARS Semester 25 (Fk % — | BAGI# Number of Credits 2
)

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

W& EF} 25X Eligible Department/Class

F>432 %' 3—F Numbering Code ENV_ESS 5101

K52 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

BB BREEFL Rt (HERRE R )

LARI)ILa—FK:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERZ2NEOR B) . KERBE LB

ERlE

434 —F & Middle Category Code, Title 1 Fram

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

B E83—F-8#8 Language Code, Language | JEETITHRE

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

18 RE1H Other Information HiER B R 7 R B s R B

F—")—F Key Words
WAL, KRB, EHER LS, W REEER . HIBRERBERE

Marine Chemistry, Atmospheric Chemistry, Biogeochemistry, Material Cycling, Global Environmental Issues

2% d B1Z Course Objectives

HIER OB PR RRZ IELSERT 5720 . RRUL PO FO IR 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 TELINNT DA 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.

$ZEEHE Course Schedule

TIUIRFR, AR AV Tar  BAET ATV 2TV AR (R, R V) IE A LT AME S AR
DDV EE D | FIHEIREE HIERBRER BRI DWW TRERL, T Do

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.

EFrE (FE-BETHFEDRHNAEESE Homework
L OIS (Bv AL OGS ZBRIEL T2y,

Students should know the basic concept of chemistry (e.g. mole, chemical reactions, etc.).

RAEST D B HE L%k Grading System
KB O/ R — M I > TR 5,

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

fhFEREIE D E M 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

EE 5 Reading List

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

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

{i§% Additional Information
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F1EH4 Course Title btk A Introduction to Circumpolar North]

SEZEFAHE Subtitle 0

EE# R Instructor PERT BE [FUKAMACHI Yasushi] AtBG#F et 2 —)

{8 4% B Other Instructors KB E Z [OTSUKA Natsuhiko], KX /8 & 4= 3 [OHNISHI Fujio]l, PODOLSKIY
EVGENY[PODOLSKIY EVGENY], SAUNAVAARA JUHA MIKAEL[Juha SAUNAVAARA],
GARCIA MOLINOS JORGE[GARCIA MOLINOS JORGE], A 1E {#t [YAMAMOTO
Masanobu ] (MIERER B AL LA FER), )11 SFISHIKAWA Mamoru](MiBRER BE R F#HFFERT), F
H TEKRB, 2Rk PTF-[YASUNARI Teppeil

F BFEA Course Type BREEF PR MR E
BAFELEEE Year 2022 K EIZIES Course Number 045050
EARS Semester 25 (Fk & — | BAGI# Number of Credits 2
)
B EMRE Type of Class s IR Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F2432 %' 3—F Numbering Code ENV_ESS 6311
K52 —K -2 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
5] ERIBER e (MEBRE R FHIK)
LARJ)ILa—K:L AL Level Code, Level 6 RFPt (& L - FEPRD) AR E CRENBRNEORH  BFEfEER B)
th93¥H3—K - £ Middle Category Code, Title 3 Wi
IN3¥EO—K & Small Category Code, Title 1 KA F - BR BT AT
EE80—K-E5& Language Code, Language 1 JEEECITH R
Type
= EREIEZF DT E Availability of other 1 7Af
faculties
## R E 18 Other Information HUEKPE R 7 R OB R R

F—")—F Key Words

ek, HIERERBE, IRIRAL ., KA, REMEER, AIEER. AMTEED, KA L, ALARMTES , EBREGR. £ vl iE7a B 7%
Arctic, Global Environment, Global warming, Climate change, Ecosystems, Human activity, Permafrost, Northern Sea Route,
Global politics, Sustainable development

12 %D BE Course Objectives
Bl AN S S S > SANO YN QE Koy SE PR - Ui i = i P
- JeRBk D ERY - AW RO ZRIR L T e R BRAR 5,
b RSB EREE R BOE Y AT LB TS,
<Rl BREEE), BUARE OREE B RS 5,
Through the lectures on features and processes of physical, biological, and humanities/social sciences of the Circumpolar
North,
To understand physical and biological features and processes of the Circumpolar North
To identify the features of cultures, social structures, and political systems of Circumpolar North
To identify the critical issues for Circumpolar North such as climate change, economic activities, stewardship, self-
determination and globalization

Fl|3%E H4Z Course Goals
AL S B I L CWODRREIC OV T, BB, AT R 2R 8 il Ul 272 R R TE 2D LN TED,

To be able to think about issues of circumpolar north through interdisciplinary perspectives, such as physical and biological
features and processes, social sciences, climate change, economic activities, stewardship, self-determination, and
globalization.

{8 % 5HE Course Schedule

1 Introduction to circumpolar North

2 Permafrost

3 Paleoclimatology

4 Wildfire and air pollution

5 Ocean Ecosystem

6 Physical Oceanography and Sea Ice

7 Maritime shipping and natural resource development in the Arctic
8 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
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EFrE (FE-BETHFEDRHNAEESE Homework
i E Rl B SUIRAE T, LA —RORINAEITS

Reading lecture handouts, literature, and reports will be due.

RAEEE M D E#E LA % Grading System
HBA~DBIMBLOL R EVRA RN HIET5

Short reports will be due. Grading will be made based on those reports and attendance to the lectures.

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

E X5 & Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
B A kA A

KEFEPe @iz R B Meisidinsm | L RN A Th b,

RERFFEOFAITRER FHEREME B CBiE 228,

This class is the same as “Introduction to Circumpolar North” in Inter Graduate School Classes.

In case of taking this class, the students who belong to the Graduate School of Environmental Science are asked to register
this class as the class of Graduate School of Environmental Science.
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F1 B4 Course Title (b E S Fram[Advanced Course in Chemical Oceanography]

B REH Subtitle (VS UEPE SR Advanced Course in Chemical Oceanographyl]

EEHE Instructor VafE  INISHIOKA Jun] (EIRALAAFFERTH BB A A —> 78l 7E £ 2 —)

(B LB B Other Instructors | i HE[WATANABE Yutaka] (MIEREREERFFEHFZERE), (LT FEFE[YAMASHITA Youheil(Ht
EREREERL I SERD)

L BHFER Course Type BRESR B MR E

BB Year 2022 K EIZIES Course Number 045053

EARS Semester 15 H (F ¥ — | BAEI¥ Number of Credits 2
)

B EMRE Type of Class s HEER Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F>432 %' 3—F Numbering Code ENV_ESS 6310

K52 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

BB BREEFL Rt (HERRE R )

LARJILa—FK:L AL Level Code, Level 6 RFPt (& L - TP AR E CRENBRNEORH  BFEfER B)

th 5% —FK -4 Middle Category Code, Title 3 Krim

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

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

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

## R E 18 Other Information HUEKPE Rl 7 R OB R R

F—")—F Key Words
PR MMER L 2 (LR UEEE S WERER . T — Z AT, AW, (LB —Y— BRI H

Ocean biogeochemistry, Chemical Oceanography, Material cycle, Data analysis, organic matter, chemical tracers

%M B1Z Course Objectives

WK R DAL ST D53 ARG B A SR 3 2 ZE RS0, B O Br & 2RI L 72 HUER S A7 A 381 DUFE DR HI 12D T
ERET,

Lecture for chemical material cycle in the Ocean, role of the Ocean for earth system.

Fl|3%E H4Z Course Goals
RN OREBIG-OMEE OB AL AN OB CX A L2 HIFT

It aims to be able to understand various phenomena in the ocean and roles of the ocean from a chemical aspect

$ZZEEHE Course Schedule

AL OB

< HHER S AT LD F O

ALFR G O 53 A A SR DIHE G ER L T m R
ALZEER Sy DA & SUG

COREW IR EAL R OVEER L AW A PE

PR AR Ay DB

RHE T LA BT O

RO IR E

WHEDOKFEREALF R —H—

c RR-VHEROYEIE B
ERERIL T35 N A 02

B DHEA~ O W) E 1%

H I DLIEPE LSy iR

VAT B LM AR RE R

- HES PRV I B

—General overview for chemical Oceanography
—Qcean in the Earth system

—Ocean circulation and physical process which control distribution of chemical matters
—Distribution and reaction of chemical matters
—Nutrients dynamics and primary production

—Role of trace elements

—Advance analytical method for chemical oceanography
—Carbon species in the ocean

—Ocean circulation and chemical tracers

—Air-sea interface

—Anthropogenic impact on ocean biogeochemical cycle
—Transport of terrestrial materials to ocean
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—Production and degradation of organic matter
—Role of dissolved organic matter in marine ecosystems
—Refractory dissolved organic matter

EFrE (FE-BETHFEDRHNAEESE Homework
LD TOF AT PR TEANE LTS,

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

RAEEEE DO E#E L% Grading System

PATATIL, BRBRAE S, LR — NFA, ORISR RIS R THT,

The grade evaluation is conducted by using the test result, the report evaluation, the presentation, the attitude of teaching,
etc.

fhFEREIE D E M Other Faculty Requirements

T¥ AT F Textbooks

EEIETEE Reading List

W HIERAL 7 T AR R BGHR < 5k A, 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

SBAR—LAR— Websites

AE=E DR—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title HEEE Y ER L F i [Advanced Course in Ocean Biogeochemistry]

SEZEFBR Subtitle Advanced Course in Ocean Biogeochemistry[]

EEHE Instructor VafE  INISHIOKA Jun] (EIRALAAFFERTH BB A A —> 78l 7E £ 2 —)

(B LB B Other Instructors | i HE[WATANABE Yutaka] (MIEREREERFFEHFZERE), (LT FEFE[YAMASHITA Youheil(Ht
EREREERL I SERD)

L BHFER Course Type BRESR B MR E

BB Year 2022 K EIZIES Course Number 045054

EARS Semester 25 (Fk % — | BAGI# Number of Credits 2
)

B EMRE Type of Class s HEER Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F>432 %' 3—F Numbering Code ENV_ESS 6311

K52 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

BB BREEFL Rt (HERRE R )

LARJILa—FK:L AL Level Code, Level 6 RFPt (& L - TP AR E CRENBRNEORH  BFEfER B)

th 5% —FK -4 Middle Category Code, Title 3 Krim

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

E550—KE§ 5 Language Code, Language 1 JFETITHIRE

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

## R E 18 Other Information HUEKPE Rl 7 R OB R R

F—")—F Key Words
Ocean biogeochemistry, nutrient cycle, trace metal cycle, primary production, non-living organic materials, chemical tracers

23D BH4E Course Objectives

Lecture for the ocean biogeochemical system, role of the system for earth system.

¥ 3% H4E Course Goals

It aims to be able to understand the ocean biogeochemical system with chemical aspect.

{8 % 5HE 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

#HFE (FPE-EE)FORNBLSE Homework

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

RAEEE M D E#E LA % Grading System
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

TXALZEFE Textbooks

EE 5 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

SBAR—LAR— Websites
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AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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FLE 4 Course Title AR R Br b B2 [ Advanced Course in Ecosystems and Environments]
SEZEFAHE Subtitle 0
EEHE Instructor Ji# 35 N\ [CHIKARAISHI Yoshito] (IR -HFFEHT)
B4 8 Other Instructors | IR - [TAKIZAWA Yuko](EIEFL~HFFEHT)
FBFEA Course Type EREAFREEMEA
BASEEE Year 2022 K& &S Course Number 045055
EAME Semester 2% (k% — | BAfI# Number of Credits 2
L)
B EMRE Type of Class b FERER Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class
F2731)2%4'3—FK Numbering Code ENV_ESS 6311
K4 $EI—FK % Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
EED) BREEARL AR (HIER BB 2 R
LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 - BEPIRE) B AL E CRRZNAFOFR B | FEiEEFR B)
4343 —F 4 Middle Category Code, Title 3 Fidm
ING¥AO—NF -2 Small Category Code, Title | REHHE LT BRIE A
B550—K§ 5 Language Code, Language 1 BEEBETITHRE
Type
=P EREISE DRI E Availability of other 1 #Af
faculties
18 R EH1H Other Information HiER &R 7 R B s R B

F—J—F Key Words
Ecosystem, environments, photosynthesis, food webs, stable isotope, organic matter, biogeochemical cycle

%M B1Z Course Objectives
To learn how to understand ecosystems and environments, based on the organic matter and stable isotope analyses in
biogeochemical processes including photosynthesis and food webs.

FI|3%E H4Z 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.

$ZEEHE Course Schedule

(1) Biogeochemical cycles of carbon in environments

(2) Biogeochemical cycles of nitrogen in environments

(3) Biogeochemical cycles of C and N: photosynthetic input to food webs.
(4) Fundamental knowledge of stable isotopes

(5) Changes in the stable isotope ratios in environments

(6) typical application of stable isotopes in biogeochemistry and related fields
(7) Isotopic fractionation associated with elementary process

(8) Analysis of isotope ratios

(9) Mass balance calculation

(10) Measurement and normalization

(11) Application of molecular and isotopes: principal

(12)  Application of molecular and isotopes: productivity

(13)  Application of molecular and isotopes: ecosystems

(14) Application of molecular and isotopes: environments

(15)  Application of molecular and isotopes: energy cycle

#HFE (FPE-EE)FORNBLSE Homework

Homework, reports, etc.

RAEST D B #E Lk Grading System

Homework with handout, and short reports in every lecture

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

SBAR—LAR— Websites

WD HR—LR— Websites of Laboratory
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{i§% Additional Information
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F1EH4 Course Title HERE R W B B BR 24 3f[Advanced Course in Biogeochemical Cycles in Ecosystems]
SEZEFAHE Subtitle 0
EEHE Instructor Ji# 35 N\ [CHIKARAISHI Yoshito] (IR -HFFEHT)
$E &% B Other Instructors | IR 1 T[TAKIZAWA Yuko (EIREL F#AF5CT)
L BHFER Course Type BREER B MR E
BASEAE R Year 2022 K& &S Course Number 045056
EAME Semester 1% (FF — | BAIE Number of Credits 2
L)
B EMRE Type of Class b FERER Year of Eligible Student 1~2
& $F} - U5X Eligible Department/Class
F2731)2%4'3—FK Numbering Code ENV_ESS 6310
KS¥EI1—K 8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
EED) BREEARL AR (HIER BB 2 R
LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 - BEPIRE) B AL E CRRZNAFOFR B | FEiEEFR B)
4343 —F 4 Middle Category Code, Title 3 Fidm
ING¥AO—NF -2 Small Category Code, Title 1 RRHHEAL T - BR A
=553—F -5 & Language Code, Language 0 HARGETITHFRZHE
Type
fFEEEEFDTE Availability of other 1]
faculties
18 R 1§ Other Information HiER &R 7 R B s R B

F—J—F Key Words

AWE, ARER, KIEER, IRFIELR, ERMEER, LERMK, HIERERE, HERS 2T A, BRI

biosphere, ecosystem, water cycle, carbon cycle, nitrogen cycle, stable isotope, global environment, earth system,
environment

2% M B1Z Course Objectives
LW D IR FE  BRIEER IOV THO, AR EMERERE LAY B O EAVER R IZOWCHFEEZ D D,

To learn carbon and nitrogen cycles in biosphere, and to understand interaction between ecosystems and global environments

FI:Z B4E Course Goals

ARBRORFE, BHROIGER R DI AE G2,

HIERS AT AT 3T DM OREZERFE T2,

LIERNLAR & T fifAT IR R 35

To learn basic knowledge on material (e.g., carbon and nitrogen) cycles in ecosystems
To lean function of organisms in material cycles in the earth

To lean analysis and application of stable isotope ratios

$ZEEHE Course Schedule

(1) HIERDIR R, ERIER

(2) NWHEEhO R

(B) P AT ABIT DR ERNARDOF|
(4) 2 [RNLAE

(5) 6 FKFlIE

OREA]

(7) RIPLARLEDFH

(8) BLHE, BI&HE, ~ANTURFHHE
9) WE sk

(10)  HEHER

(D) 53 F L~V E RNAR B3 B
(12) WBEOWFEERTEROE I
(13)  AfeptEEo ik

(14) s R E RN A

(15) AN LEGR{boHr

(1) C and N cycles in the earth

(2)  Impact of human activity
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(3) Application of stable isotopes in science

(4)
(5)
(6)
)
(8)
)
(10)
(11)
(12)
(13)
(14)
(15)

Stable isotopes

0 notation

Isotopic fractionation

Calculation of § values

Addition, subtraction, and mass balance calculations
Method for isotope analysis

Analytical instruments

Compound-specific stable isotope analysis
Application to paleo—nitrogen cycle
Application to food web structure
Application of 14C analysis

Application of Stable Isotope Probing

EFrE (FE-BETHFEDRHNAEESE Homework
fERE, LAR—
Homework, reports, etc.

BAEEE M D E#E LA % Grading System
Bofi gl LA, LAR—MEH

Homework with handouts, and short reports in every lecture

fh S ERFEIED & Other Faculty Requirements

TXARZEFE Textbooks

%52 BE Reading List

SBAR—LAR— Websites

WD HR—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title KT < K IR S 4Fif[ Advanced Course in Glacier/Ice Sheet Science]

SEZEFAHE Subtitle 0

E{E# A Instructor 1L 1E [SUGIYAMA Shin] (EIEEH2RFZ2HT)

HL 2B Other Instructors | AR HHE[SONE Toshio (IR ZAFZEAT), A9 ¥ AIMATOBA Sumito] (IR A - BRAH—Y
7, BiFE FHEIIZUKA Yoshinori]RIE B AIF 2T

L BHFER Course Type BRESR B MR E

BB Year 2022 K EIZIES Course Number 045057

EAR Semester 21 B {7 Number of Credits 2

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

& $F} - U5X Eligible Department/Class

F2731)2%4'3—FK Numbering Code ENV_ESS 6322

KS¥EI1—K 8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

EED) BREERL Rt (HERRE AL )

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 - BEPIRE) B AL E CRRZNAFOFR B | FEiEEFR B)
4343 —F 4 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 OHFEDOASAV I AR, Sl B R ERITHEH SR (HAGE
Type NIIIGE) B E T HIRE

fFEEEEFDTE Availability of other 1]

faculties

18 R EH1H Other Information HiER &R 7 R B s R B

F—J—F Key Words
KT, KR, HIERERBE, 5, oK, KA L, HEREE

glacier, ice sheet, earth environment, snow, ice, permafrost, paleoenvironment

23D BH4E Course Objectives

BRSO ) — 2 T U REFED KR RIS I3 A 20K RAEDO L E KL TEDORESEE 25, IHEDREIC
Fo TR TLLDIKIIKIR DG/ N2 28503, ZDEIIZUEIZE > TDHPEDLE D TR, JKIT O FHEL HIIRIZ X
STEDORDIENIKREL B0 D, IERIBRR LN OFFReT I, HER_EOIKKKIZE 72 D72A903, ZORBEERIAT5
7o, KA MR 2B RIS, JKOFEHE, FoOKOWEL (LR, [UBEEKITEDBIDY | KA KIEERIZ 79
BB LB RIERR T DM E R DD, Rl TIE, KITBLUUKIKOFEER S, iR, A=A NIELZNLO R s
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, ZOEBERBEEAEDBRIZ OV CTERT 5, KOMMRAIMEE ., ka7 iz ko gREEE T, AKX
TTHIFZ 7R E | OKAT K IRIZBE D AR R0 B ARBLR IOV 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).

$ZEEHE Course Schedule
COKBDKRR S ?

. KT BN L

- KA DAl & [ o
FEEDBIKA~DER

. OKD ) FEPE

. KA K IRFREN D AT = A 2

- IKAAT < K PR 0D JEE i )

K OFAEET v

9. FfRE 7V — T RKR

10. TEka T I LD i &UE - BREEAE G

11, Foka T O EE -t 5550

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

EFrE (FE-BETHFEDRHNAEESE Homework
HRO—IBIZBWT, IFFMRBE O B B8 BN E i HEEHR T, FRlceBRETTETAIENEELL,

Homework will be given in a part of the lectures. Please be advised to read the books in the “Reading list” below.

RAEST D B HE L% Grading System
HRICBITAEREEE R 8~ OB B A (60%) B X OTEE R EL R — O HIR I ENE (40%) 2 HHaL L
T, ER B AELRS LA b Tl E 32,

Grade is evaluated based on attitude and activity in the class (60%) and performance in assignment and written report (40%).

fhFEREIE D E M Other Faculty Requirements

T¥ AT F Textbooks
ERPICERIEEAAT2LEHIC, 2EXELBE BRI T2,

Handout is given and book information is provided in the class

§RE 15 B Reading List

K] GERETOK PR,/ R BT, /NIF AR it o & 35 BE, 1997

The Physics of Glaciers,”K.M. Cuffey, W.S.B. Paterson: Butterworth-Heinemann/Elsevier, 2010
Dynamics of Ice Sheets and Glaciers,”Ralf Greve, Heinz Blatter: Springer, 2009

SWAR—LR— Websites
IR B %2 BF 22 7 HP http://www.lowtem.hokudai.ac.jp/, & & B %= BF 28 37 OK T - K IR #fF 92 7 v — &7 HP
http://wwwice.lowtem.hokudai.ac.ip/, T4 %8 HP http://wwwice.lowtem.hokudai.ac.jp/" sugishin/

WD HR—LR— Websites of Laboratory
http://wwwice.lowtem.hokudai.ac.jp/

{i5#& Additional Information
HEIINIBR Z T O R E T I OMEE T E,

Lectures take place in the Institute of Low Temperature Science.
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FlB 4 Course Title F KK S HRFim[Advanced Course in Hydrologic Cycle in Cryosphere]

SEZEFAHE Subtitle 0

EEHE Instructor F% #17 [SHIRAIWA Takayuki] (KR FH A0 SEFTIE B BR AR — Y 2B 78 2 —)

{HL# B Other Instructors | EHR BHE[SONE ToshioKIRFL FHFFEAT), 1215 BSIMATSUZAWA Masaru](--ABFFERT
FEH - ARWFET)

L BHFER Course Type BRESR B MR E

BB Year 2022 K EIZIES Course Number 045058

EARS Semester 1% # (B4 — | BAGI¥ Number of Credits 2
)

B EMRE Type of Class s HEER Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F>432 %' 3—F Numbering Code ENV_ESS 6320

K52 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

BB BREEFL Rt (HERRE R )

LARJILa—FK:L AL Level Code, Level 6 KEBE (& - PR B R E CRERZAROFR A | FEiEERE)

th 5% —FK -4 Middle Category Code, Title 3 Krim

IN¥EO—K & Small Category Code, Title 2 Tk - FEIm R F

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

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

## R E 18 Other Information HUEKPE Rl 7 R OB R R

F—")—F Key Words
BN, BB, KA, BS oM, THEGE, RS, S
Heat balance, Snowmelt runoff, Water cycle, Snow distribution, Ground freezing, Blowing snow, Avalanche

22 M H4Z Course Objectives

KNI LU OBESRSSHE GG, FSoA, THEH, RS KOETNEECI I ~OF AT =X 2 a3Hm%L,
R ZIBIT DRSO W T OBRETRD D, £k % 7255 0K S F OMEEE &8 A 36 L OSSR IC B 4 2 50k 2 B 15372,
Understanding of the basic ideas of heat balance, snow distribution, ground freezing, snowmelt runoff process and hydrologic
characteristics in cryosphere. Learn the outline, mechanisms and countermeasures on the snow and ice disasters.

¥l 3% H4Z Course Goals
EHEICBIT AR v AL T K K EO AR,
Understanding of hydrological processes and snow/ice disasters in cryosphere.

{8 % 5HE Course Schedule

LA OB 3L

2. R

3MEEDA:

4 AEFVR AN & TR

5B OHRBE)

6. E D FEREL ot R

1. ERROILREL R

1.Heat balance of snow melting

2.Snowmelt runoff processes

3.Snow chemistry and acid shock

4.Snow depth distribution and ground freezing
5.Redistribution of snow

6.Mechanisms and countermeasures on blowing snow
7.Mechanisms and countermeasures on avalanche

EFrE (FE-BETHFEDRHNAEESE Homework

FRTCHIERTOK PR Z BB L CTl<LEbIT, Zil A IR B R FEREB 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.

AR D EEE LT % Grading System

(DEZ~OIIA, Q/NT AN, QAR —NrEERA LT, BE B O ERELTINT 5, TNENOFEMO 2RI,
(1)=20%, (2)=20%, (3)=60%&3 %5,

Grade is evaluated based on (1)attitude in the class, (2)mini-exam, and (3)written report. Each ratio is (1)20%, (2)20% and
(3)60%, respectively.

fh S ERFEIED & Other Faculty Requirements
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TX A -#F & Textbooks

FEFB PTG B BAT 5, Handout is given in the class.

& 52 BE Reading List

SBAR—LAR— Websites

B D HR—L_R— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/

{i§% Additional Information
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FLE 4 Course Title FLBER S ST il Advanced Course in Meteorology and Climate in Cold Regions]
SEZEFAHE Subtitle 0
EE# R Instructor 30 ) [WATANABE Tsutomu] (EIREMZ2AFSEHT)
{8442 B Other Instructors
| BHFEA Course Type REFEFHE R ELE
BASEAE R Year 2022 K& &S Course Number 045059
EARS Semester 25 (Fk % — | BAGI# Number of Credits 2
L)
B EMEE Type of Class Hisis X E R Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F>432 %' 3—F Numbering Code ENV_ESS 6320
K52 —K -2 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
5] ERIBER e (MEBRERFHIX)
LR a—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) B RLE CRERRZNAOR B | HseiEER B)
th 5 #a—F -4 Middle Category Code, Title 3 Krim
IN3¥EO—K & Small Category Code, Title 2 Tk - FEINE R F
B E83—F-8#8 Language Code, Language 0 AARGETITHORE
Type
= EREIEZF DT E Availability of other 1 7Af
faculties
18 R EH 1§ Other Information HiERE R 7 BRI AR B

F—")—F Key Words
FEmPE | KE, KRG, KRB e, KRR -TEmiE EVEH

Cold region, Climate, Meteorology, Atmospheric boundary layer, Land—atmosphere interaction

2% d B1Z Course Objectives

EOKIEIA B DO EREL M A ITH1T 5K - KUEIC B D EERERAR | Rl R KRS O R G 0 R K- [ #H 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 FRAE T 5

c RREES BB T DR G D A E BT 5

To understand latest change in cryosphere and fundamental processes in the cold region meteorology and climatology, and to
understand fundamentals in the boundary—layer meteorology.

{8 % 5HE Course Schedule
SRUEEEOK - M E DO BIDY
BT D BoK B A T

< R — BEmE AR A AR

- KRR g DR S

— Climate and cryosphere

— Latest change in global cryosphere
— Land—atmosphere interaction

— Boundary-layer meteorology

EFEEE (FE-EE)FEORAELS E Homework

AFZZETIX, BHEMTOMBOMIC, FRNEAMINTZESLOBEEZZHE 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

FEMRE 72 SRR | SRREIS KT 28R | ABRR R | LA — Mo E ORI L > T 75,

Each student will be graded based on his/her participation in class, understanding of homework materials, presentation and
reports.

fh S ERFEIED & Other Faculty Requirements

TX AT} E Textbooks
i H Y NECHER BRI AR T D,

Students will receive some handouts in class.

%52 BE Reading List
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SBA—LAR— Websites

WD HR—LR— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/multi-sphere/

{i§% Additional Information
AR C179,

This course will be held at Institute of Low Temperature Science.
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|

F1 H4 Course Title 7

|

i 5K 4wl Advanced Course in Theoretical Glaciology]

SEZEFAHE Subtitle 0

E{E# 8 Instructor

GREVE RALF GUNTHER [GREVE, Ralf] ({&KiEF W ZEHT)

{8 4% B Other Instructors

F1 BFERI Course Type BRER BRI R E

BAEEEE Year 2022 ErEZI&E-S Course Number 045060
AR Semester 254 B {51 3 Number of Credits 2
BEMEE Type of Class R ¥ ELENR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F>131)> 4" 3—F Numbering Code

ENV_ESS 6321

KS¥EI1—K 8 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

FERER R

BREEA A (i ERE B2 550

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

6 REABE (&1 BEPE) S PTRH GEIRIZNEOF H | IHEEERH)

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

3 FFim

2 ToK- LB R

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

B550—K§ 5 Language Code, Language 1 WEETITHIRE
Type

=P EREISEE DRI E Availability of other 1]

faculties

## R IR Other Information HUEKIE Bl 7 IR PR H

F—J—F Key Words
KR ST, MK, i, B, @ik %

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

2% d B1Z 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.

Fl|3%E H4Z 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.

{8 % 5HE Course Schedule

The course will be held October 2022 — February 2023 (15 lectures on Thursdays 14:45-16:15). First lecture: 6 October
2022. Some

flexibility in the scheduling is possible; this is open to discussion among the course participants.

EFrE (FE-BETHFEDRHNAEESE Homework
wE. TH,
Repetition, preparation.

FAEET D B2 LF % Grading System
ZE~DSIMIERE (50%) | D744 X (50%) .,
Performance in class (50%), quizzes (50%).

fh S ERFEIED & Other Faculty Requirements

THX AR ZF]E Textbooks
Dynamics of Ice Sheets and Glaciers,”R. Greve, H. Blatter: Springer, 2009
A shortened version of this textbook will be provided as lecture notes via Hokkaido University’s ELMS/Moodle system.

HREIEEHE Reading List

The Physics of Glaciers, /K. M. Cuffey, W. S. B. Paterson:Elsevier, 2010
Principles of Glacier Mechanics,”R. LeB. Hooke : Cambridge University Press, 2005
Fundamental Glaciology /K. Hutter: International Glaciological Society, 2020
Fundamentals of Glacier Dynamics,/C. J. van der Veen:CRC Press, 2013

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

AEZE DR—LR— Websites of Laboratory
http://wwwice.lowtem.hokudai.ac.jp/

{i§% Additional Information
B A B RO AR O A3, DB L OE I LD HEFE COMERAF /L,

Requirements: some level of comfort in calculus and linear algebra, reasonably good skills in oral and written English.
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F1 B4 Course Title KEBREER P Advanced Course in Environmental Meteorology]
SEZEFAHE Subtitle 0

EE# R Instructor 30 ) [WATANABE Tsutomu] (EIREMZ2AFSEHT)

H L2 E Other Instructors | JI| & IEfT[KAWASHIMA Masayukil (&G A ZEFT)

L BHFER Course Type BREER B MR E

BASEAE R Year 2022 K& &S Course Number 045061
EAME Semester 1578 B 518 Number of Credits 2

B EMEE Type of Class Hisis X E R Year of Eligible Student 1~2
& FF} - U52X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_ESS 6330

K52 —K -2 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 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th 30 —FK -4 Middle Category Code, Title 3 Krim

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

&FEO—F - &5 Language Code, Language 0 HARGETITHRE

Type

P ERBIEZF DRI E Availability of other 1A

faculties

18 R 1§ Other Information HiERE R 7 BRI AR B

F—")—F Key Words

ZEI R — v, ISBUERE, AV, m—Jib, KRGS, a5, SLit, 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

22 M H4Z Course Objectives

HIER R A L 328k 2 7o R G2 F D ZERI A — /VIZED 3L . TN ENORHEE R KR I 785 2 2L
f#325,

Understand the features and the roles of various atmospheric processes on the formation of the atmospheric environment by
classifying them with their spatial scales.

¥l 3% H4Z Course Goals

HIERR KPR 308k 2 2 KRB G O R B FR A W) BRF - 054 BRI CERAR L | T b D KRBRBE I 1T 245 &%
BRI FERM LU NIZERBTE 5010725,

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 — LD RRBRE
1.1 KRBGORZEAr— v
1.2 EYrhEie

1.3 Z0 %

L4 A — L KRR8I |
L5 A — L KRR BIG 1
1.6 AV A — )L KRG

1.7 AV A — IV RS 1

1.8 27— VR E1EH

2. B—H VAT — L DR IREE
2.1 RREESHE O

2.2 KRB0
2.3 KRB ORI
2.4 MR EU S

2.5 iR

2.6 LKL w7 T A

2.7 BE 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 II

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 1

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

EFrE (FE-BETHFEDRHNAEESE Homework
BEFHEIORENZT —<ICOWTEANI T E 5L EbI0, #RBIT. B EEHIE > THYBEIED DL,

Prepare in advance for the topics listed in the Course Schedule, and go over the subjects again referring to the handouts.

RAEEE M D E#E LA % Grading System
HERADBNHEE LR SN LR — M LR A I EHT T 5,

Attitude in the classroom, and quality of reports.

fhFEREIE D E M Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List
AVKROREREI R,/ /IME RN HR KBRS, 1997
MR TV KRROR: /ST RRIIE R RRSS, 2000

SBAR—LAR— Websites

B D HR—LR— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/cloud/kawasima/
http://www.lowtem.hokudai.ac.jp/multi-sphere/index.html

{i5#% Additional Information
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FLE 4 Course Title v Ridm[Advanced Course in Polar Oceanography]

E&EHE Subtitle 0

EE# R Instructor FA % [AOKI Shigeru] (EIEFLEWFZEFT)

B4 B Other Instructors | (LI FELEINAKAYAMA Yoshihiro]JURIRBM#HFZERT), B M {S[TOYOTA Takenobul(f&
IRBFIFSEET)

L BHFER Course Type BRESR B MR E

BAFELEEE Year 2022 K EIZIES Course Number 045062

EAR Semester 15714 B {7 Number of Credits 2

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

& $F} - U5X Eligible Department/Class

F2731)2%4'3—FK Numbering Code ENV_ESS 6330

K4 $EI—FK % Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

EED) BREERL Rt (HERRE AL )

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

4343 —F 4 Middle Category Code, Title 3 Fidm

ING¥AO—NF -2 Small Category Code, Title 3 KRR - R )5

EE80—K - E5& Language Code, Language 0 HARGETITHFRZHE

Type

fFEEEEFDTE Availability of other 3 Gkt & T

faculties

18 R 1§ Other Information HiER &R 7 R B s R B

F—J—F Key Words

PR, ACRSE, AR — 2, WK, BOK, KK, TREAK, 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 EREI R, &R D EHEHEERY WK BT D, )5 EE
JE BRI I T R A oK DSEAE L, MRS S FR FLIC BE L &> TUD, MK ol k 23 R O G I R 72 L QO D1 E 4 B iR
T DTN, WK - HOK DRSPS | O R OUHFEIEER L DR EIZHOWTORER 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.

FIE B 4E Course Goals

A - P BE LI B 2 i M EEVRE DM BRADZ R M2 BRI 5,

WK DIT U BT R 7o E b~ (7 e — V) IRIRD BV AR T 5,
RIS LUK KIPDKR I E TS L EZ A RURIZ IE TR DWW TS,
TISIEEIZ DUV T O B 43720 DR A S D,

To understand physical property of the high—latitude ocean which is different
from the mid— and low—latitude oceans.

To understand the micro scale structure of sea ice and its macro (global)
scale behavior.

To learn the changes that are now occurring in the polar oceans and sea ice/
ice sheets/ glaciers and their impacts on the global climate system.

To build ones own point of view on the polar oceans.

2 EEHE Course Schedule

R D& 31T DRIRMEE D E] (FFA)
K A & 8 FE K Ik ()

KB BR ARSI - KA AR (FA)
PRI K - P K TE Rk EZ DAL (FA)
TG B L S B (5 AK)

KT OWFEPEEI (L)

R EDOSEET V7 (FRL)

SR RHEEERR B AR A L AR AR 2278 ()
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WK DRI - B AR (B H)

WK ORI, B - (b PRI (B )

WK OB (B-H)

WEoKDOET V7 (B H)

WEHMEOT LYo T—a v (FiHd)

Role of polar oceans on climate system (Aoki)

Sea ice production and dense water formation (Aoki)

Freshwater circulation and interaction between polar ocean and ice shelves (Aoki)
Formation and variability of the Antarctic Bottom Water and

Intermediate Water (Aoki)

Deep ocean circulation and climate change (Aoki)

Observations of polar oceans (Nakayama)

Modeling of the Antarctic Ocean (Nakayama)

Ice—Ocean interaction and ice sheet instability (Nakayama)

Growth, melting, and deformation of sea ice (Toyota)

Sea ice structure and physical/chemical properties (Toyota)

Sea ice observations (Toyota)

Sea ice modeling (Toyota)

Presentation of research theme on polar oceans and/or sea ice (Participants)

EFrE (FE-BETHFEDORHNAEESE Homework

BT SNIZ TV MRT v/ B —RENT TR TDOATARE R R E & HIEE T2,
FRETOFELBE T 25 SCOHRHITLEE H EMICHA, TNERETEXHIOOHERET D,
Review the prints distributed at the lecture and materials uploaded in the web site.

Read articles related with the lectures and prepare the presentation.

AR D EEE LT % Grading System

FENEORREEHIT, BORIMBAICHEZ RO T2 NAERT 5, () &R 7NV —7 V=7 ~DBIMNEE,
(ORI B 2RI T 0 R L OVE BB DN, Q)L AR — MBI 9D BRI E NI Z > TR 2,
ZNENOFMO LT, (1)=20%, (2)=40%, (3)=40%L T2,

The evaluation is based on the efforts to find/solve their own theme of interest as well as the understanding of the contents.
Assessment is to be done according to (1) Attitude in lecture enrollment and group work, (2) Contents and quality of the
presentation and Q/A on the topics related to polar oceans and sea ice, (3) Achievement of the assignment and
contents/quality of its report. The ratio of each component is (1)=20%, (2)=40%, and (3)=40%.

fhFEREIE D E M Other Faculty Requirements
T E & A L DL OIS B O NFE LB

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

THX AR ZF]E Textbooks
SNENANA N o T R
Distributed at the lecture

#E X157 ¥ Reading List
FIRRIE S A T30 2D HHERDO R ARG, SUPER $A AL — X/ H AR C&R WFZERT, 2011

BHAR— LR— Websites
http://wwwoa.ees.hokudai.ac.jp/research/polar.html, http://wwwoa.ees.hokudai.ac.jp/research/ice.html

WD HR—LR— Websites of Laboratory

{i5#& Additional Information
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F1EH4 Course Title K&K # ¥R Advanced Course in Atmospheric Dynamics]

SEZEFAHE Subtitle 0

EEHE Instructor 2P @ [HORINOUCHI Takeshi] Okt HERER 55 FL20F 5B
{8442 B Other Instructors

| BHFEA Course Type REFEFHE R ELE

BASEAE R Year 2022 K& &S Course Number 045063

EAR Semester HEREH B {7 Number of Credits 2

MR Type of Class s FERER Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_ESS 6330

KS¥EI1—K 8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
BB BRI AL ABE (HIER B Rl 2 L)

LAR)ILa—FK LA Level Code, Level 6 KEBE (& - PR B R E CRERZARFOFR A | FEiEEFRE)
th 3% —FK -4 Middle Category Code, Title 3 Krim

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

EE80—K-E5& Language Code, Language 0 HARGETITHFZHE

Type

=P EREISEE DRI E Availability of other 1]

faculties

## R E 18 Other Information HUERPE R 7 RE B AL B | AT 2 — 12 BRI ChGR

F—"J—F Key Words
K& QBT RUET 15 HERTRIR )7
atmosphere, meteorology, climate, dynamics, geophysical fluid dynamics

23D H4E Course Objectives
KRBT DOERE, KK O ERBEELERKKIGER D J15%5 55,
Students learn the basics of atmospheric dynamics and the dynamics of major disturbances and general circulation.

Fl|3% H4Z Course Goals

R[EG N FORRE, RRFOERBILERKIKIEER O /1 F5BiF 35,

RABGAEFNT LA = A DB ERR T DMERRR T, FHARIINH T2,

Students are expected to understand the basics of atmospheric dynamics and get ability to study atmospheric phenomena by
themselves.

$ZEEHE Course Schedule

* FLpE R0

* e TR ST LD R RGR

* KRB SE LELIT

M LART L VR EE

* BB B G O Ik

* R E)

* A EIREIED )5 MEE R L E

* P HN- B 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

EFrE (FE-BETHFEDRHNAEESE Homework
T BRSO MI B AE T,
3 R OEHE, [ F2ENLTIERE T 5, LA— NEEOEE MEZ R,

Read handouts beforehand. Review lectures and solve problems

RAEST D B HE L%k Grading System
FIZLR =MD, RABIHHGT 5,
Grading mainly by reports

fhFEREIE D E M Other Faculty Requirements
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T¥ A ZFF Textbooks

&S EMEE Reading List
An introduction to dynamic meteorology,” Holton and Hakim: Academic Press, 2012

SBAR—LAR— Websites

B D HR—L_R— Websites of Laboratory

{l5% Additional Information

TR KU B AR ) 25l h LRI S5 O Tl ks d3 6 2L,

THUER DA T hram ) & RIS T 2 2 e ELY,

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 H4 Course Title

WEPE 1) 453w Advanced Course in Ocean Dynamics]

5 &TEB Subtitle

0

E{E# 8 Instructor

=3 H1F [MITSUDERA Humio] (EIRF} FWFITATH EER AR —> ZBIF e 2 —)

{8 4% B Other Instructors

F1 BFERI Course Type BRER BRI R E

BAEEEE Year 2022 ErEZI&E-S Course Number 045064
AR Semester AR E B {51 3 Number of Credits 2
BEMEE Type of Class R ¥ ELENR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F>131)> 4" 3—F Numbering Code ENV_ESS 6330

K5 $EI—FK £ Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

(B 5] BREEA A (i ERE B2 550

LAR)I)ILa—FK L AR)JL Level Code, Level 6 KEBE (& - PR B R E CRERZARFOFR A | FEiEEFRE)

th93¥H3—K - £ Middle Category Code, Title 3 Wi

IN3¥Ea—K -4 Small Category Code, Title 3 REMFED B - M5 15

EE80—K-E5& Language Code, Language 0 HAGECTITORE

Type

I EIEEDRE Availability of other 1 Af

faculties

## R IR Other Information HUEKIE L IR BGERL H . Aiiieg 4 — 2 W a0 e ChHEE

F—J—F Key Words
JUSAEBR . BVEIGRER . AT v /L i, AR —i
potential vortisity (PV), Rossby wave, wind—driven circulation, thermohaline circulation

23D BH4E Course Objectives
BTG BR D 3R TTHEIE DS RY L TOB DM, F2, TOEEAN =X NI DIRDE D% RT vy ViREEF—T
—RELCHET S, SHIT, RIEEBNZBITAIFEOEENI SN 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 SENEER - PR LB > TS E IR 2,

CIRT UL VARBE DS VDN R ERI R IR BTG BR L B0 o T DN EBRfE T D,

- MR ER S BRI D R ERBUREL R D 2 — /L BIFE BAEIZ LD . WIDNTADSL o TO D EBRfIF T2,
CMBPETEBR S RAZE B2 & MIBRHRALEL G L\ DB o > T2 BRI,

. 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

. FREEMBOAL T v

. RIE OBEIE R

. KRR DOTE R

. PREIR O B L ARIE
MFFRDRLTE LIRDTE AL
A A

0. REEMOEBRILE D IR H>TND 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~ DU WM

#HFE (FPE-EE)FORNBLSE Homework
R LRI E DI HE LSRN T RRAOIHE R 27 +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.

RESEM D EZE L% Grading System
HHRA~DBIMEE B IO R —NEB0%)., 3ER(T0%)% 512, BEHNTEEE 5,

Attendance+report (30%) and final examination (70%)

fhFERBIE D E M Other Faculty Requirements

T¥ AT Textbooks
WEH VM T D,

&S EME Reading List
Atmospheric and Oceanic Fluid Dynamics,” Vallis : Cambridge University Press, 2006
Ocean Circulation Theory,”Pedlosky : Springer, 1996

SMAR—LAR— Websites

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

{l5% Additional Information

FRRME BRI ), THUERTEAR ) P4 ) 2 LB IZBEIE L TODZENREELY,

It is ideal if taking classes on “Fundamental course on atmosphere and ocean dynamics” and “Advanced course on geophysical
fluid dynamics”
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F1 B4 Course Title Sl Eh iR Advanced Course in Climate Dynamics]

SEZEFAHE Subtitle 0

EEHE Instructor BA BB [TANIMOTO Youichi] (KFBEIERER SR 20 7557
{8442 B Other Instructors

| BHFEA Course Type REFEFHE R ELE

BASEAE R Year 2022 K& &S Course Number 045065
EAR Semester 2 B {7 Number of Credits 2
MR Type of Class s FERER Year of Eligible Student 1~2

YW &REF} 252X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_ESS 6330

KS¥EI1—K 8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
BB BREEFL Rt (HERRE R )

LAR)ILa—FK LA Level Code, Level 6 KEBE (& - PR B R E CRERZARFOFR A | FEiEEFRE)
th 3% —FK -4 Middle Category Code, Title 3 Krim

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

EE80—K-E5& Language Code, Language 0 HARGETITHFZHE

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
K, KAEZSE), MEAVER, bhE

climate, climate variability, interaction, radiation process

12 %D BE Course Objectives

SAEOW Rk EE DEBNEFET D720 OIEREL LT, Bl TIXHEROZE Y AT JMIBIF DT RN F —RT U AR RV X —
B DWW TS5, 42T, K& fEm O AR B L OF NI 2 RELBIHL A L0HIT D,

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 3% H4Z Course Goals

ATENAT DN D RIBIE L AHEE L GRBEITV, KUEDTERSLREE BN 35 AR SN O 5 B L 4 5
R 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.

#2351 Course Schedule

1. BE AT LOTG LA B (3[EIFEE)

L RUBES AT MBI DT — T AL O E] (BRI EE)
- KK AAEH L% (BRIFRE)

- RE&RE AR AR L& (SEIFR )

=W N

. 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)
. Land—atmosphere interaction and its role on climate system (3 times)

> L DN

EFrE (FE-BETHFEDRHNAEESE Homework
TEE, KRB BLEIEEEG, KKV, WEIFRHROFENSTE REL TR HE1L, BMERHCHEEL2L
WL, AN TEREZFED TR 2EFHEIL, LEIISC TR T,

For preparation, make reviews of the related classes in the first half of the school year. For brush—up, review the handouts.

RAEST D B HE L%k Grading System
LR — e HA I 5,

Evaluated based on reports.

fhFEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks
HE 7V MR D,
To be distributed in the class
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E X5 & 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/

{##% Additional Information

R F BfERR, RE)FHm, R PR e BIEL TOOZENRHEEL,

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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F1EH4 Course Title ST T 7 B[ Advanced Course in Climate Modeling]

SEZEFAHE Subtitle 0

EEHE Instructor HAS J0# INAKAMURA Tomohiro] (KR FH A0 SE AT B A — BT JE £ 2 —)
H L2 E Other Instructors | JI| & IEfT[KAWASHIMA Masayukil (&G =AFZEFT)

L BHFER Course Type BREER B MR E

BASEAE R Year 2022 K& &S Course Number 045066

EAME Semester 254 B 518 Number of Credits 2

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

& FF} - U52X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_ESS 6330

K52 —K -2 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 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th 30 —FK -4 Middle Category Code, Title 3 Krim

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

&FEO—F - &5 Language Code, Language 0 HARGETITHRE

Type

P ERBIEZF DRI E Availability of other 1A

faculties

18 R 1§ Other Information HiERE R 7 BRI AR B

F—")—F Key Words
BUEE7V 7 K5, KRR HHFE

Numerical modeling, Climate, Atmosphere, Ocean

%M B1Z Course Objectives

BMEET V1%, KUES AT LOBFELT ORER TR O72 D OEERFILTFIED—DOTHY, AL a— X DRMIRFEREIC
0, A% FETETEEICRDETHEND, KR T, BANHUEE TV 7 OFERERDEEHBEIEIZOWTEY, Wi
k2 RSB O KRE S MBEEET NV EENLE A WTFEF], 725 ONSHE R E RABRICHERE T _RE 25,

Numerical modeling provides an important research tool for the understanding of climate system behavior and to obtain useful
information on the future climate change. As the computer technology develops, its applicability is expanding. In the first, we
learn the fundamentals of numerical schemes in solving mostly for the differential equations. Thereafter, we learn the structure
of the atmosphere and ocean models with a range of complexity. Research examples using such models are presented and we
also learn points of concern on interpreting model results.

FIE B 4E Course Goals

FENIED A S A BRL | R 2 0 A A ET A L5172 5,

KRR WHEET VOB A S,

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 —2a N oNT BROGESEEFO R
. il g e (W HIMERTE) 2 22 kic kR 2 51k
. KTEMEERRZE

R Wk bWt [N O

CBERSMERION 2 It /3 RIEA~DYEIRE

Bk A REAEZEDES ML
MHERTEROET VT

L BRI O Rk A IR AR — AT BT L

L RIEET VOME

10. RERET MBI D BB S

11. RERET BT DR OR B

12. RRKFEERET V% TS

13. REAS AT — VBT )V W T-RF3e

O© 00 3 O O = W N —

1-8 DINFIZHOVTIE], 9-13 122V T6[a], A EF15ED#EHZEIT,
1-8 14T, 9-13 1)1 B34S T2,
1-6 [ IR EN L VO T BREED IRV T VWIS / — M Es4 5L,

1. Introduction and basics of finite differences

2. Initial value problems of ordinary differential equations
3. Error, accuracy, and stability

4. Advection and diffusion equations
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. Boundary conditions and extension to 2-D and 3-D problems
. Shallow water equation and its finite difference

. Modeling of ocean general circulation

. Sources of error: Various schemes and sub—models

O© 0 3 O Ol

. An overview of climate models

10. Numerical schemes in atmospheric models

11. Representation of physical processes in atmospheric models
12. Studies using atmospheric general circulation models

13. Studies using atmospheric meso—scale models

#HFE (FPE-EE)FORNBLSE Homework
FENT AT, BREIOGHESR T %ISR/ — ML OB M SN 7V M RIS 3528 EEN D,

Although preparation for the class is not required, reviews after every class are recommended.

AR D EEE LT % Grading System
FHYBHEDNLENENLR MR, ENODOAFHZ IR T 5,
GP will be based on reports.

fhFEREIE D E M Other Faculty Requirements

T¥ AT Textbooks
WE 7V NEAT T D, iR TICS B HELRN T 5,
Handouts will be distributed.

EE 5 Reading List

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

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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FlB 4 Course Title HEER R 1255w Advanced Course in Geophysical Fluid Dynamics]
SEZEFAHE Subtitle 0

HEEHE Instructor JAR)I T [KUBOKAWA Atsushi] OK e EKER BE BT 5ERz)
{8442 B Other Instructors

L BHFER Course Type REFEFHE R ELE

BASEAE R Year 2022 K& &S Course Number 045067
EAR Semester 15214 B {7 Number of Credits 2
MR Type of Class s FERER Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_ESS 6330

KS¥EI1—K 8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
BB BREEFL Rt (HERRE R )

LAR)ILa—FK LA Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH  BFEfEER B)
th 3% —FK -4 Middle Category Code, Title 3 Krim

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

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

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
TR S1%, RIEETTIAR S50, HUBRIRIA J15%. KA. TBEE

Fluid dynamics, rotating fluid dynamics, geophysical fluid dynamics, atmosphere and oceans

23D BH4E Course Objectives

RGO EDYRAVE B D7 OIS TR LR D i 1A F7 5 L BRI (A 71 7 D SRR F IR Z D TV T OERET 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% B4E Course Goals

TERIERN O R ZBEARL | [R5 R CORMMEDO F RISV 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 atmosphere and oceans.

$ZEEHE Course Schedule
Part 1 iR 17D EH%

1. IZC®IZ

. PR FERE TR
LNV XADEE

L YR iR - T R

. KD

LR

Part 2 [RIERFRIAD J15:

7. [FlE R CTOHFEN

8. [ElHiR R T ORI & HI T
9. =< RS

10. Tt ffir s i B 5 FE =X
11. g A —3

12. V8 J5 51k,

D O B W DN

12 SR AT X ANV, B1EZLIAMNE 1 MY 1—2 BOEFREIT, BETIE 15 [BICRIDTE, 16 B HICRBRET
Do
WEAE R 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 = 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

EFrE (FE-BETHFEDORHNAEESE Homework
FHOBFENRIZOWTHDICTE - EE T2 LR IS,

The students are expected to prepare for and review the lecture sufficiently every week.

RAEEE M D E#E LA % Grading System

Examination

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks
TV AT D,

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

& 52 BE Reading List

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

WD HR—LR— Websites of Laboratory
http://wwwoa.ees.hokudai.ac.]jp/people/kubok/

{##% Additional Information

WO B BRRL T DTl e TR AA BT 52 RiRELET,

It is assumed that the student taking the class has mastered the fundamental physics and can solve simple differential
equations.
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F1 H4 Course Title

KREIFERENT A5 [Advanced Course in Atmospheric and Oceanographic Data Analysis]

SEZEFAHE Subtitle 0

E{E# 8 Instructor

HA 5 [AOKI Shigeru] (KIRFFFHFIEHT)

{8 4% B Other Instructors

ZERT HE[FUKAMACHI Yasushi]

L BHFER Course Type BREER B MR E

BASEEE Year 2022 K& &S Course Number 045068
EAME Semester 1578 B 518 Number of Credits 2

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

& FF} - U52X Eligible Department/Class

F>131)> 4" 3—F Numbering Code

ENV_ESS 6332

K52 —K -2 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

PR =

BREEAL BT (i BRPE B 550

LARJILa—F L)L Level Code, Level

6 R2Epe (e 1 - S0 MR H GERIIZNAOFR R | FEFEERH)

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

3 ¥rim

IN3¥EO—K & Small Category Code, Title

3 REUMEHE LY - S5 ) 7

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

2 AARFER ORFEDOASAV I NAZE, Sl B IRERITHEHSFE (A ARGE
i?%un) %‘fﬁ%ﬂi“&ré}u’%

2 EEEZEDTE Availability of other

faculties

3 SRR

## R E 1§ Other Information

HBRPE R R BR A H

F—")—F Key Words
T—HRRAT, R, KRR, W, <

Data analysis, Statistics, Atmosphere, Ocean, Climate

%M B1Z Course Objectives

BRSLBAE T T VO T1708 ORTHEE - [t T — 212 L CRLEDO NS BRI FIEIC OV 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 A D372 D D RRE O ARG TIEIZ DWW T, FOFIESERAE ELREIR X5 L0127
HEEHET,

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

{8 % 5HE Course Schedule
(KTHH 2B )
. EEHEE R
. FESRSAR
L AR T (BRI FEAT
. FRBE - B
. AT VIRHT
L IANEN T
. 2L BefifAr (EOF figthfr)
About 2 times for each item)
. Basic statistics
. Probability distributions
. Composite analysis
. Correlation / regression
. Spectrum analysis
. Filtering
. Multi-variate analysis (EOF analysis)

N OOk W=

\IG)C)‘IVBO.'J[\')»—‘A

EFrE (FE-BETHFEDRHNAEESE Homework
PR 2R3 5728, M EilEZ 52 TEEBICHTH, KilEICOZ A4 T R—URE,

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

RAEEE M D E#E LA % Grading System

FEANBEOBMELEHIT, B OBMIICIEEL O TIF SR 12 EH T 5, (1) #FR~OSIBE | QKR -WHEF
T —Z RN BT DRI T 55 R K VB RIS B O WL . QLR —MEEISH 2 BUHIR I E N R I L > T2, &
NENOFHIO KL, (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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fh S ERFEIED & Other Faculty Requirements
B e % R LT DL OIS BB ONFED LT

Approval from student’s advisor required

T¥ AT Textbooks
HREITRRELR,

Textbook is not assigned.

§RZE 15 B Reading List

AR IVIENT /B B R s, 1977

UNIX/Windows Zfif o7 BRIV KUE T — Z AT/ R8 1LVE - AR B — &7 4 B, 2005

REFLWEY IR FTROCONL T —ZENTIE,/ JHERASE - RAEE AR : A ARG ¥4, 2010

Data Analysis Methods in Physical Oceanography 3rd Edition,”W.]. Emery and R.E. Thomson:Elsevier, 2014

SBAR—LAR— Websites
http://wwwoa.ees.hokudai.ac.jp/ " yasuf/kougi.html

AEZE DR—LR— Websites of Laboratory

{##% Additional Information

BRIV N EEATT D,

HIER PR B P BB KRR R ) — ADAEIZIE, HIERER RS 1 O— el TiThn s T RKMHET — 2 JLrns )
O CRIETOILEHELET 2,

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 1 BT i Fidml Advanced Course in Remote Sensing Applications]
SEZEFAHE Subtitle 0
EFH A Instructor VLM B\ [EBUCHI Naoto] (EIEF} ZAFS2FT)
HL 2 E Other Instructors | EH #HZ[TOMITA Hiroyukil(MiBRER BER} #F5E0%), /& 1EA[FURUYA Masato J(BR2AJF
ED)
L BHFER Course Type BRESR B MR E
BB Year 2022 K EIZIES Course Number 045069
EARS Semester 1% # (B4 — | BAGI¥ Number of Credits 2
)
B EMRE Type of Class s HEER Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F>432 %' 3—F Numbering Code ENV_ESS 6300
K52 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
BB BREEFL Rt (HERRE R )
LARJILa—FK:L AL Level Code, Level 6 RFPt (& L - TP AR E CRENBRNEORH  BFEfER B)
th 5% —FK -4 Middle Category Code, Title 3 Krim
INDHEO—K 4 Small Category Code, Title 0 ZDM B EMHD)
E550—KE§ 5 Language Code, Language 0 HAGETITH#Z:
Type
= EREIEZF DT E Availability of other 1 7Af
faculties
## R E 18 Other Information HUEKPE Rl 7 R OB R R

F—")—F Key Words
VE—htrio s, NTHER, EiRRa
remote sensing

%M B1Z Course Objectives
VE—hMe v T OB, REON, HIERBVEA~OIS BN DWW THIERE B E T2,

To understand techniques and applications of remote sensing of the earth environment

¥ 3% H4E Course Goals
VE—her v T OBIIT —4%% 8 43 ORI 22 LM TE 5851275,

To acquire skills to apply data from remote sensing of the earth environment to researches.

2 EEHE Course Schedule
1. FF R L AYEEBLR GT)
1.1, AR - IRAM B R
1.2. = A 7al B Er
1.3. ~ A7l #ELE
1.4, L—X &R
1.5. &L —4
1.6. 2B T — & & AW T 77 AREE

2. TN L AR EER A G E)

2.1 B ETHDEEKREZROBRE

2.2 AR AL —4 T RDIKI &K AR Lo E) &

2.3 PR AT AEG R AL —& FEED KGR FE~DIS A

3. fTRBLIN &R SHEAR AR IARZE (& /)
3.1 Bk 7 B AL &R AR B R ATE
3.2 W BB A S<Hg I 7 7o 7 AHERE

4. HRIZIDHRKBLI GTR)
4.1 RO B R R L5 R &
4.2 LR R LRGN
4.3 BB ER 7 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
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1.6 Estimation of air—sea fluxes using remote sensing data

2. Applications of Space Geodetic Techniques to Environmental Sciences

2.1 Changes in ice and ground water by time—variable gravity measurements

2.2 Glacier and permafrost dynamics inferred from SAR imageries

2.3 Atmospheric sciences by Global Navigation Satellite Systems and SAR interferometry

3. Applications of remote sensing to air—sea interaction studies
3.1 Various satellite remote sensing techniques and air-sea interaction studies
3.2 Satellite~based estimation of air—sea flux

4. Applications to Atmospheric Remote Sensing

4.1 Atmospheric radiative properties and satellite remote sensing
4.2 Geostationary satellite and meteorological observations

4.3 Observations of precipitation and cloud particles

4.4 Observations of atmospheric constituents and the stratosphere

#HFE (FE-EE)FORNBLSE Homework
THEOLEZR. FRIOERNE L BT D120 OEEEATI LB HFEL.

No preparation is needed. For complete understanding, review of the notes and lecture materials is strongly recommended.

RIESEM D E#E LA % Grading System
BEA~DBINEEE (50%) , LAR—NEITERER (50%) 12X - TRA WIS EE G2,

Attendance and attitudes in the class (50%) and results of reports and/or examinations (50%).

fh S ERFEIED & Other Faculty Requirements

T¥ AT Textbooks

&S EME Reading List
RN DDBYE— VT S BARY BV 7SR B LR, 2011
Remote Sensing — An Introductory Textbook,” The Remote Sensing Society of Japan: L3777 %>k, 2013

SWAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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FlB 4 Course Title HUERPE B 245 715%2% 1 [Special lecture in Earth System Science 1]

SEZEFAHE Subtitle 0

E|EHE Instructor =3 H1F [MITSUDERA Humio] (EIRF} FMFITATH EER AR —> 7B e 2 —)

HL 28 Other Instructors | P  HFE[HASUMI Hiroyasul R K5 KA WEHEAMZERT), B O £ £/ [SEKIGUCHI
MihoJGRIRHEER S ZINIFSERe), 2PN BRIHORINOUCHI Takeshil(MhERBREZ R} ZMFSE

9]
F1 BFERI Course Type BRIER BRI R E
BAEEEE Year 2022 EsEZI&E-S Course Number 045070
HAR Semester BEAREW B {51 # Number of Credits 2
BEMEE Type of Class s X ERLENR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F>131)> 4" 3—F Numbering Code ENV_ESS 6400

K52 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

(B G BREEAL A (Mo ERE B2 550

LAR)I)ILa—FK:LAR)JL Level Code, Level 6 KEBE (& - PR B R E CRERZAROFR A | FEiEERE)

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

4 KERIGE SR

IN¥EO—K & Small Category Code, Title

0 ZOfth (e A HI7etm)

EE0—K+EEE Language Code, Language

0 BAGETITORE

Type
P ERBIEZF DRI E Availability of other 1A
faculties

## R 1R Other Information HUEKE Bl 7 IR PR H

F—")—F Key Words
T =1 KRR
X —U— R REUUR B RS fEEN, =T ay L

T 2 R RTEBR L KR D RIAH)
F—U—REERIEER, KEEE), KEETV 7

23D BH4E Course Objectives

7T—=1

RIS AIREB 2 O— 3B Th DS, BiRE 1N R Mo 43 8 & Heie UCTERIMEIZZ L, B SERm WL I123
FIEDBENTND, LA ULBLEIZIE, B S T AO KRR BREKSCHHEOBRENRIZ 725 TEY . KK 7O IR 7 B
fRIT KRR GOHIC BN THLERAI R THD, AIFETITREME FO I Z B, [EEB TR DR
Lab—var o E AW RROMHEBLIRE | KRB FORF O AAE LU FIRIZ W TER T2,

T—<2

KEOFEMEBNITEEORFNEE THD, MHERIGER O RSCE NN IR~ 7222 A — Va2 R o7 a v AMEH
LTEY, TOERBROFEMDT-DITITBETT V7 WD FIER KR, BAEET Vo 7RO BUREBL T, MERE
RO BNAI =R 5 BLOVEERIEER S KUEE B ORI DN TS,

¥ 3% H4E Course Goals
T—=1
KRR FORREL OISR FIEIZOWTESET 5,

T2
EHERIBER DI - L8 1 22T DT TV 7 FIEL LG ITPEFET 5

122 5HE Course Schedule

T—=1

« RGBT 00 Hapft
cREHBES 2 — g
SRR AV TERROREBL

T2

MEERIEBROBAEE TV 7 ik
M RIEBR DT - BN AT) =R
- RIRAEBN I 1T DHFHEOE

#HFE (FPE-EE)FORNBLSE Homework
R E B R . VBT R . BRGSO A 2 SR AMCIE B L T2y,
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RAEEE M D E#E LA % Grading System
LR —bEL EICREHTT 5,

fh S ERFEIED & Other Faculty Requirements

TX A -#F & Textbooks

& 52 BE Reading List

SBA—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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FlB 4 Course Title HUER PRI Bl 245 7158 3% 11 [Special lecture in Earth System Science I1]
SEZEFAHE Subtitle 0

EE# R Instructor 7% 518 [IZUKA Yoshinori] (EiRFHERFSERT)

{8442 B Other Instructors

| BHFEA Course Type REFEFHE R ELE

BASEAE R Year 2022 K& &S Course Number 045071
EAR Semester HEREH B {7 Number of Credits 2
MR Type of Class s FERER Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_ESS 6400

K¥E31—K 8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
BB BREEFL Rt (HERRE R )

LAR)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH  BFEfEER B)
th 3 #3—K -4 Middle Category Code, Title 4 FrRFESS

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

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

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
FEE., 7T AL— AR —b, BMEN, 22 E RN, He3E miR

Snow, Clathrate hydrate, Field observation, Stable isotope, Specific surface area

23D H4E Course Objectives

B2 2 oK BB O BRI B YN B - JE B OFRIR S LB THD, PRI B ThDTFKFAITE O TUL, B~ 2eif gt
53 B OB - ﬂiﬁiﬂ?ﬁ’l’rﬂ/\b\ FIBELTE, KR TIE, SKRBLOTANARL — MB35 EE# A F 1072 |
T BHTUOWER - JEHIR R0 TE T, BB BLOHANARL —MIBE T W< OO FERE Y 7 AT DOWTHES,

To understand various snow and ice phenomena, it is necessary to select appropriate observation and measurement
techniques. Historically, observation and measurement techniques from various research fields have been integrated and
developed in the interdisciplinary field of snow and ice science. In this lecture, basic knowledge on snow, ice, and gas hydrates
will be presented, and then some research topics on deposit snowpack and gas hydrates which new research techniques have
contributed will be studied.

FI:Z B4E Course Goals

(1) KK OHTANARNL — NI 2 IEREITE & 12T 5,

(2) 7RI - U E Bl A RIS 2 B BN A B 55,

(3) MTERE R DBAFEN L EIRE R ST AT 2,

(4) K TTANARL =M BB D EaE OISy 7 AT LA RS | BRETRD D,
(1) Basic knowledge on snow, ice, and gas hydrates

(2) Impostancelmportance of selecting appropriate observation and measurement techniques
(3) Concepts necessary for the development of measurement instruments

(4) Recent topics in the research field of snow, ice, and gas hydrates

$ZEEHE Course Schedule

(1) BKBLRDOIEDT= DA Z PN E T _EH> 2

(2) FEEBUHNE D S

(3) FEEBBPNEOERO—H] (DR LR A O RIE AT

(4) MEBINEDOERO—H] (FE 5 /KEORE LT

(5) [EBN - FHSENORA

(6) T TWANARL —bOfE AR B 32 FLh

(7) TK - HANAR L — DS RIZE S 75 B - W Bk

(8) TK - W ANARL —hDFEAIZES 22D L E RN AR 53 7]

(9) ffi L7235

(1) What to measure for understanding snow and ice phenomena

(2) FundermentalsFundamentals of snow observation methods

(3) Examples of recent snow observation methods: (1) specific surface area of snow

(4) Examples of recent snow observation methods: (2) water content of snow

(5) Integration of micrometeorological observation and snow survey techniques

(6) FundermentalsFundamentals of crystal growth of snow, ice, and gas hydrates

(7) Heat and mass transport associated with crystal growth of snow, ice, and gas hydrates
(8) Stable isotope fractionation associated with crystal growth of snow, ice, and gas hydrates
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(9) Short examination

#mPrE (FPE-EEEDAABLSE Homework
BRI ZHEL

none in particular

REEST D BEHE L% Grading System
HH G & f B 23R B

Attendance and a brief exam

fhFERBIE D E M Other Faculty Requirements

T¥ AT Textbooks

EZ 5T E®E Reading List

EOK DI E LY GERES K EE 1) /A% - 48 H &4 EPe, 1986

HAERIURIRHTAD T RT —ZRNF—FROFT R ER (TN _YRAZ v — VA AZ AR —F) /B ART X
R — 2 RIRH A G PRy R4 CBMSG #F%E4 : H AR T2 AR, 2019

S BAR—LR—T Websites
http://cee.civil kitami-it.ac.jp/study/hydrate/

WD HR—LR— Websites of Laboratory

{i§% Additional Information
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FlB 4 Course Title HUER PR B 245 7158 2% IV [Special lecture in Earth System Science V]
SEZEFAHE Subtitle 0

EEHE Instructor BA 1S [TANIMOTO Hiroshi] ([E 37 B BEWFZ2 )

{8442 B Other Instructors

| BHFEA Course Type REFEFHE R ELE

BASEAE R Year 2022 K& &S Course Number 045073
EAR Semester HEREH B {7 Number of Credits 2
MR Type of Class s FERER Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_ESS 6400

K4 $EI—FK % Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
BB BRI AL ABE (HIER B Rl 2 L)

LAR)ILa—FK LA Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH  BFEfEER B)
th 3% —FK -4 Middle Category Code, Title 4 Frplige

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

EE80—K-E5& Language Code, Language 0 HARGETITHFZHE

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
KA, HIBRERER I, KA E), K&XJ5%:, SDGs

23D BH4E Course Objectives

HERDKZNTIL, <M ER DO EE SR EFER D DEENTND, TIODLERR 31, MR OFRBROUEE, ARTESE)
MHRZ IS, KB BREVES 22T T ERIZA-E L, OB THIERR I TS L120 | O IR IS
72035, LV —EE%ED, RAHFOILFERT AL FERINE R T REULF 1T, b F ATy 7| gAY | BerEm . H
ERIRE L7 8 HT D HIERR A Z BT A BRI <D R ERE RN 2 R U TE Tz, A& T, REUBZEO LR
PR 7R A BT AL LB, T ORKBIHRTT N2l —a DOFFIZOWN TR, [EHEEAR R BURS
Rt TR 2 O EBUZ AT - KL FE OB EaiEim LB A 2ROt HET 5,

¥ 3% B4E Course Goals

(1) HIERR U I D a0 flim O FEept A g 22 L

(2) KRR b LR MO BRI A BRAEL | Sl C&HZL

() RRALFDOBHICET VO FIE- FEIFIC BT mike 5452k

(4 FIIHDKRKULFARFEELERBLBUR S SDGs LD BIRMEZ I g3 52 &

(5) Bt Al REZ AL DRI HNF 72Tk & DEENZ O\ Tl B2 E2EDDLIL

2 EEHE Course Schedule

EANEIRY N (el pP4

g2 KK bR ER B S R

25 3] : et A o0 He R

HAlR: RO KRIGIET VT OMEE KRG YL

H5E]: S — LR KRR

Holal: KRRiHYl NDOREEE

HE A KA OB : H b T2, ihic 28]
H8M]: KA DB : FH 2> A LA A

Holal: FfmE T VL EPEHA L~ N OREEE

10 KREALFE LML T 1R B AR & 77 iy K M i A 7
F110a: KREAL D R nik

#12a: REALFEBREEOR

%138 KEAL e L EBETEE) - SDGs

F14l]: D 1IPCC F S A Hile AFMETEINE B 2D
EABIER R

#FFE (PE-EEEFEDNELSE Homework
WA TIIIRVS, 222 Bked %, [RICHEFTNDZE DG B RS

BAEEE M D E#E LA % Grading System
HH G 18

fh S ERFEIED & Other Faculty Requirements

TX AT} E Textbooks
KEALFEAN ) F =D A7 % - TR RO KRS
IZLD TORREREACEAARE  aa )t
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E X5 & Reading List

BHAR— LR— Websites

KAEE I T 2EUF R 3L (IPCC) Fo R GEMMi#Hh 5 E FH—EEH S 55 - https://www.ipce.ch/report/sixth—
assessment-report-working—group—i/ HAEE --- https://www.data.jma.go.jp/cpdinfo/ipcc/ar6/index.html, KAEZ B2
BRI (IPCC) 1.5 JERFRIH &3 https://www.env.go.jp/earth/ipcc/6th/ar6_srl.5_overview presentation.pdf

AEZE DR—LR— Websites of Laboratory
https://nies.global-atmos—chem-lab.jp

{i5#% Additional Information
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FlB 4 Course Title HiERFE BL 521 E 1 [Methods of Earth System Science 1 (Atmosphere—Ocean and Climate
Dynamics)]

REEHE Subtitle 0

HEZ B Instructor a—2{{EKHE [Chief of the Course] CRFFEIEF - Fr)

HLE B Other Instructors | =— A Z 5 £ B[All Staffs of the Course](KFFeER R FBE)

L BHFER Course Type BRESR B MR E

BB Year 2022 K EIZIES Course Number 045074

EAR Semester A B {7 Number of Credits 4

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

& $F} - U5X Eligible Department/Class

F2731)2%4'3—FK Numbering Code ENV_ESS 6532

KS¥EI1—K 8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

EED) BREERL Rt (HERRE AL )

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

th 431 —K -4 Middle Category Code, Title 5 1EE . F2Y

IN3¥Ea—K -4 Small Category Code, Title 3 REMFEEY B - & fB 15

B JE3—F-EJE Language Code, Language 2 AARGEM ORFED AV ANARZZE, A RER N 578 (A AGE
Type NIIIGE) B E T HIRE

=P EREISE DRI E Availability of other 2 Raf

faculties

18 R EH1H Other Information HiER &R 7 R B s R B

F—J—F Key Words
TR HERW IR %, REWET — 2T . REBLE, BT TV
Methods, Geophysical Fluid Dynamics, Atmosphere—Ocean Data Analysis, Atmospheric Observation, Numerical Modeling

23D BH4E Course Objectives
KEHFED L - KM 12235 ECHBELRDEIZF O & LR ST D720 O IERE 1% 522015

This class gives basic techniques for researches in atmosphere—ocean physics and climate dynamics.

Fl|3%E H4Z Course Goals
KEIFEY B - KM ) FH M 9e 325 BT B LR D5 R ORI VL, B s FE, Blie TG, Bl IO SRt 2 BAE &
B35,

The students are expected to get basic techniques for researches in atmosphere—ocean physics and climate dynamics.

2 EEHE Course Schedule

CEMERE- s S S EEEEE (2 BT
. HUERFEAR D ZEE (1 BT

- KREWET — 2T E (1 HALD)
CBAEE T 7 (1 BAL)

S W N —

. Computers and Programming language
. Geophysical fluid dynamics
. Analysis of atmosphere—ocean data
. Numerical modeling of atmosphere and oceans

W N

ﬁﬁ*—iﬁ’%‘ (FE- ?EE')%@W&&Q; Homework
TEEEIC IV R, FEEIC LR — R L TH B9,

Depends on the theme.Reports are required.

E’Z’F:Sl:ﬁﬁo)iﬁkji}f Grading System
BB E i3 L O R — M FEIC T 45,

Evaluated based on Assignment and written report.

fhFEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks
WE VMl 5,
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Materials are distributed.

%52 BE Reading List

BHAR— LR— Websites
http://wwwoa.ees.hokudai.ac.jp/, http://wwwoa.ees.hokudai.ac.jp/course/guidance/syl/index.html

B D HR—L_R— Websites of Laboratory

{##% Additional Information

OB I RKMBEWEE: - [IE N1 Fa— ADZED T2 DEDTHD, VANMIHD 6 [HE E) DARNL 55 28153 UL
B OHAERRY | ROITHEE 1| OBRMO—HETHIENTED, FENED LTME, BIEHFIEOFEMBLOEEE ONE
IZOW TR T RRIBE IS KR 1 Fa— AT AL ARG R B/,

This class is for students of “Course in Atmosphere—Ocean and Climate Dynamics”.
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F1B 4 Course Title
Dynamics)]

HiERFE AL 22 3 11 [Methods of Earth System Science II (Atmosphere-Ocean and Climate

FEZERAA Subtitle [

HE# B Instructor

a—2{RFHE [Chief of the Course] (KFEBEEREEAF FB5E)

$B 4% B Other Instructors

o — 2 4 B 4 B[All Staffs of the Course] ORF BB EEF FBt)

1 B#E%I Course Type R R E

BASELEEE Year 2022 ErfE1EIF S Course Number 045075
HR Semester AR H {78 Number of Credits 4

B2 NEE Type of Class ] 3t &R Year of Eligible Student 1~2

& $F} - U5X Eligible Department/Class

F2731)2%4'3—FK Numbering Code

ENV_ESS 6532

KS¥EI1—K 8 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

e

BRELAL At (M ERE B2 550

LRJILaA—F L)L Level Code, Level

6 R2EPe (e 1 - S0 MR H CERIZNAOR B | F7EFEERH)

th 431 —K -4 Middle Category Code, Title

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

3 K& E B - K ) 5

EE0—K+EEE Language Code, Language
Type

2 AAGER OGGED AV ITNAZHE Tl B R ER MM Z 56 (B AGE
RITTEGE) R TET DIRHE

I BIEEDRE Availability of other

faculties

2 fon]

## R E 1§ Other Information

HhBR PE R R BR R A H

F—J—F Key Words
T [R5, B, KE 5

Methods, Meteorology, Physical Oceanography, Climate Dynamics

23D BH4E Course Objectives

R ELT:  SRMES ) Fa e T D BT ELRD | HE [ FRI2T TEA H 072 L0 B MRS a 8152,

This class gives an opportunity to learn advanced techniques and/or knowledge which are necessary for studying atmosphere—

ocean physics and climate dynamics.

¥ 3% B4E Course Goals

EEFHSCHFZE D=0 OB RIS L OEER 2 F 12215,

The students are expected to get advanced techniques and/or knowledge for their researches in the master course.

122 5HE Course Schedule
INT =T\ LBT —~< PO RS AFFE4es,
HEREHITD,

BARRINEILT —~I2d28, #EI3eI S — B TIT, FENLDOT —< D

Seminar, workshop or group discussion on a specific theme. The students are encouraged to propose the theme.

EFrE (FE-BETHFEDRHNAEESE Homework

HEREICIVRRD,

Depends on the theme.

RAEEE M D E#E LA % Grading System
TEE PR O i L I R H SR 5,

Assignment and presentation

fh S ERFEIED & Other Faculty Requirements

THX AR ZF]E Textbooks
T—IZEV D,
Depends on the theme.

%52 BE Reading List

SMAR—LAR— Websites

http://wwwoa.ees.hokudai.ac.jp/, http://wwwoa.ees.hokudai.ac.jp/course/guidance/syl/index.html

WD HR—LR— Websites of Laboratory
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{##% Additional Information

OB NI RKIFED T - K5 )1 72— AP DT D DL D Th D,

AT 1.5 R T 1 BUEL, 4 MALCEET B LIEE 1| OWMAA S, HOE | OW 4 BALA A TRIELEE
SIETEE 1 ORALEL TRED D,

This class is for students of “Course in Atmospher—Ocean and Climate Dynamics”.
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FlB 4 Course Title HIERFE B 2528 1 [Field Work in Earth System Science []

EZREHE Subtitle 74—V REHE(]

E|EHE Instructor a— 2 FKZ 2 [Chief of the Course] (KFBeBi Rl F205¢)

$H L% B Other Instructors | = — A H 4 B[AIll Staffs of the Course] (KEBEER R FHERT)

L BHFER Course Type BREER B MR E

BASEAE R Year 2022 K& &S Course Number 045076
EAME Semester HF B 518 Number of Credits 4

B EMEE Type of Class e X E R Year of Eligible Student 1~2
& FF} - U52X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_ESS 6502

K52 —K -2 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 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th93¥H3—K - £ Middle Category Code, Title 5 1. 32

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

B E83—F-8#8 Language Code, Language 2 HAGER OTEREDO AV AR ST R ER I S 35 (H AGE
Type NIIIGE) B ET DR E

P ERBIEZF DRI E Availability of other NG

faculties

18 R 1§ Other Information HiERE R 7 BRI AR B

F—"7—F Key Words

LS 2N

Field observation

%M B1Z Course Objectives

BRI B3 D | K ONE CORPAMBLIN - A, F/IXERNANTOEREITV, WHAFIEDFEITIES), BIE1%25E
HZ &% HIELd 5, To learn field observational methods and laboratory works in biogeochemistry.

To develop practical and observational abilities.

Fl|3%E H4Z Course Goals
M B W TEBLIANC B 32 L8 5E I 3B F TS

Basic techniques for field observation and sample collection are mastered.

#2351 Course Schedule
AR ERA L 2B R OB, K&K W OB GIERE 255,

To learn observational methods for biogeochemical factors from field samples

#HFE (FPE-EE)FORNBLSE Homework
WA BCHE R

Instruction will be made for each student

RAEST D B #E Lk Grading System
TS FRAE A~ DS INRESE (50%) LAEEI DL R —k (50%) 128> TR § 5,
Attitude to participate in field and/or laboratory works (50%) and reports (50%)

fhFEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

EE 5 Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i§% Additional Information
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FHE % Course Title HIERPE B 52525 11 [Field Work in Earth System Science 111
EEBEE Subtitle RSN

E{E# 8 Instructor

a— 27 E [Chief of the Course] (KFEFEBREL R ERE)

{8 4% B Other Instructors

o— 2 Y B 4 B [All Staffs of the Course] K F BB 7 57

L BHFER Course Type BREER B MR E

BASEEE Year 2022 K& &S Course Number 045077
EAME Semester HF B 518 Number of Credits 4

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

& FF} - U52X Eligible Department/Class

F>131)> 4" 3—F Numbering Code

ENV_ESS 6502

K52 —K -2 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

PR =

BREEAL BT (i BRPE B 550

LARJILa—F L)L Level Code, Level

6 R2Epe (e 1 - S0 MR H GERIIZNAOFR R | FEFEERH)

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

IN3¥EO—K & Small Category Code, Title

0 ZOfth (e A HI7etd)

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

2 AARFEM ORFED AV ANAREE, SR E RER A 558 (A AGE
RITTEGE) R TE T DIRHE

2 EEEZE DTS Availability of other
faculties

1)

## R E 1§ Other Information

HBRPE R R BR A H

F—")—F Key Words
BPAVELI, TR S

Field observation, laboratory experiments

2% d B1Z Course Objectives

WEE L MU ERA L 2 46 JOVIT VB R 7D 43 BRI 36 1 2 B AMBLIN & 25 N SRR T B0 LN RE ) 8 L OVR IR e o i Bl 385 2

LERRETD,

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.

¥ 3% H4E Course Goals

T A= VRBIE R OME A RRO R Z B T5

To understand the bases of field and laboratory experiments

122 5HE Course Schedule
REFREI ORI ERBI OO FiEE 55,

Learn how to collect and analyze environmental samples.

#HFE (FPE-EE)FORNBLSE Homework

AR HE R

Instructions can be provided at each opportunity.

RAEEE M D E#E LA % Grading System

PP SEA~DOSINHEE (50%) LEEIDOL AR —F (50%) (&> CTREM 35,
Attitude to participate in field and/or laboratory works (50%) and reports (50%)

fh S ERFEIED & Other Faculty Requirements

T¥ AT Textbooks

& 52 BE Reading List

SBAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title HIERZE Ik F25238 1 [Field Work in Cryosphere 1]

SEZEFAHE Subtitle 0

FF# 8 Instructor fiEE 518 [(NIZUKA Yoshinori] (UKIRF} F0FITAT)

$HLZ B Other Instructors | #2111 {E[SUGIYAMA Shin]J(KiRF #AF%E7T), GREVE RALF GUNTHER[GREVE,
RalflE IR B2 AF 22 T), #5331 [WATANABE Tsutomul (IR B 2AFZEHT, HE 24T
[SHIRAIWA Takayuki](IIRAS - BAR—Y7), TIL ZZ[SHIMOYAMA Kou] IR “~AFZEHT),
R BUHE[SONE ToshioJUKIRRMAHFZERT), W95 ¥ AIMATOBA Sumito J({EIEAF - BRAS—Y
7), Bl EFIMINOWA MasahiroJURIRE AT, PODOLSKIY EVGENY[PODOLSKIY

EVGENY]
| BHFEA Course Type RERFHE R ELE
BASEAE R Year 2022 K& &S Course Number 045078
EAME Semester A E B 78 Number of Credits 2
2 EMRE Type of Class e HERER Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F>131)> 4" 3—F Numbering Code ENV_ESS 6522

K52 —K -2 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

FERTER =

BRELAL BT (o BREE B 550

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

6 REABE (&1 BEPIE) SEPTRH GERZNEOF H | HEEERH)

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

SRR

IN3¥EO—K & Small Category Code, Title

2 TR FEB AR

2 BARFER PFEFZEONRAV INAZIE, BB R ERIHEH S (AARGE

EE0—K+EEE Language Code, Language

Type STIGE) R TE T HIRE
P ERBIEZF DRI E Availability of other NG
faculties

## R IR Other Information HEKE L IR PR H

F—")—F Key Words
oK KT, W BRAMVELI TG, T — 2 EAT

snow and ice, glacier, permafrost, field work, data analysis

%M B1Z Course Objectives

EOKERE BT DEBLEUT O W T OB 2 7= LoD, TOKEME O BEENE LA B2 (RRIIC
— 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.

Fl|3%E H4Z Course Goals

TEOKEL BT DREHL R B D BP0 EE N SR O TIE FI T B fRAT TR A B 1575,

After the course, participants should be able to carry out field measurements/laboratory experiments/numerical simulations on
phenomena in cryosphere.

122 5HE Course Schedule

LK - SRR B o — 2D E DHIFRIC
=
TREDITN—THE DI B1 O FEEIR LT 528,

FHOTWBARE L (BURNE, 08TiE, FRNTIESE) & B4 D7 NV —T 1253 CE B

(1) BB R AP

(2) GPS (ZX2 ks I B
(3) TS Wrr AL
4) «%i@éﬁ?ﬁu

(5) IRIEENICE

(6) é‘f\%éﬁ?ﬂ”@%ﬁm

BERD5HT

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

EFEEE (FF-EB)FDORALS E Homework
- BELHR, BEOLR—MEZBEIILTTEEITHIL,
- FEANEES B OFFEEE/RE TEBL TEE 28082 ELN,
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- 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.

RAEEE M D E#E LA % Grading System

FLE P OEAR AR (B BRI Ferm ~DO BN, FEMRII72 IEEEZE) (60%) . BERULAR —MA0%IZ I > THAEAEFHT T2,
Score is evaluated based on the attitude in the course (questions, discussion, active enrollment) (60%). performance in written
assignment (40%).

fh S ERFEIED & Other Faculty Requirements

THX AR ZF]E Textbooks
HANCERERATL, LIS 592,

Materials are distributed in advance and required equipments are prepared by organizing lecturers.

EEIETEE Reading List

HEBINATART v7 / AART K2 HAEENE, 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

SMAR—LR— Websites

AE=E DR—LR— Websites of Laboratory
https://sites.google.com/site/courseincryosphere/home

{5 Additional Information
AFEZ, TK-ERERFa—RAOREMITOLDOTHD,
BIRFE L S T I ORENE, I —AH A X LA A=V TYRD, = L=V B B0 CHE S5,

This course is offered for students of the Course in Cryosphere Science.
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F1 B4 Course Title HER oK F2 5238 11 [Field Work in Cryosphere 11]

SEZEFAHE Subtitle 0

FF# 8 Instructor fiEE 518 [(NIZUKA Yoshinori] (UKIRF} F0FITAT)

{H L% B Other Instructors | &L {E[SUGIYAMA Shin](KIEA#4F7EHT), GREVE RALF GUNTHER[GREVE,

Ralf]J({RIR B W2 FT), #8380 /1 [WATANABE TsutomulUE iR FF 2 AF220T), HE 2217
[SHIRAIWA Takayuki] IR - B Ak—Y7), T L ZZ[SHIMOYAMA Kou](UKiIRFFFAFIEFT),
ER BUHE[SONE ToshioJUKIERMFHFZEAD), 1935 ¥ AIMATOBA Sumito] (EKIEAN - BRAE—Y
7), PODOLSKIY EVGENY[PODOLSKIY EVGENY]

FLBEER Course Type BRBERL P PR H

BASELEEE Year 2022 ErfE1EIF S Course Number 045079
HR Semester 25434 H {78 Number of Credits 2

2% WA Type of Class F2H ¥ LR Year of Eligible Student 1~2

& $F} - U5X Eligible Department/Class

F2731)24'3—FK Numbering Code

ENV_ESS 6520

KS¥EI1—K 4 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

e

BRELAL At (M ERE B2 520

LARJ)ILa—FK L)L Level Code, Level

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

th 43—k -4 Middle Category Code, Title

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

2 Tk TR

EE0—K+EEE Language Code, Language
Type

0 BAGETITORE

I BIEED R E Availability of other

faculties

2 fon]

## B EH Other Information

HOERFE B B B A H

F—J—F Key Words
BRI, RS S ]G KX

field observation, snowfall, snow pack, climate, hydrology

23D BH4E Course Objectives

Fx \TH T LB R R CTOBMEREZBL T, BEHRR LS OWEML AR PR L | £ O SLREN BN LK
592, BT — 2 OTOREFZBL T, AL EFEO—B LAY 5, A AREIROSE S M TOIEE)

ERBTHLZFOL0OL KEREDO—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.

¥ 3% H4E Course Goals

BT B LR T O AN R PR

[ETBRERE T OB L AR B IR 2 (K532,

ST LI BT B0 RS A,

BLNFE R A F LD | RS 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

#2351 Course Schedule

L. FEZ W, S RmoRE RS

2. EIHERE OB

3. T D B 5

4. FEY TV T AL T RO Y
5. BHFEROLVFLDET LB T —ay

(HL, RIEFEOEEICLY, FEHAZEETH56195)

1. Snow survey

2. Climatological measurements in the snowcovered area
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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)EDABLSE Homework

- ZEER, BEOLR—NMeL %S EBIZLTTFEEITHZ

- EEHNELKH @Eﬁ%ﬁiﬁbf@e‘f;@%ﬁbf@”a“é_&rbxgéiu Y

— 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.

BRSO EEE LT % Grading System

FE POV IRGL (B EIGE | dmm~DOBMN, FEMRZRFZEEZE) (60%) , 7L BT —iar BRULAR—M0WIE~T
AR AR D,

Score is evaluated based on the attitude in the course (questions, discussion, active enrollment) (60%). performance in oral
presentation and written assignment (40%).

fh S ERFEIED & Other Faculty Requirements

THX AR ZF]E Textbooks
HETOBEERATL, LIS 592,

Materials are distributed in advance and required equipments are prepared by organizing lecturers.

EEIE T RE Reading List

ﬁ*éﬁ(ﬁljww w7/ ARE KP4 HAENE, 2010
%ﬁ%&ﬁ‘gﬁfﬁ%&/%ﬂﬁ%%, jtkﬂﬂzﬁ%, BT & A EE, 1995

TORKSTHLG//NEPRE I il 4 BT, 1994

Ek O EENE BB, BEEERE: 54 Ebt, 1986

S BAR—LR—T Websites
http://wwwearth.ees.hokudai.ac.jp/IAl/moshiri/moshiri2007.html,
http://wwwearth.ees.hokudai.ac.jp/IAl/fieldcourse.html#moshiri

B D HR—L_R— Websites of Laboratory
https://sites.google.com/site/courseincryosphere/

{##% Additional Information

AR E TS - ZER BRI o — 2O AT OLD THD,

Yo —ALSNOFEAEL, KEFILER B OBEFRIEEIVEBETAZLICEY, RIZFIBINTHILNTED, £H
1% 2022 4F 1 AICEETDTE, 72750, EDOFEDIRBL »J:Djtj(’ﬁ%lﬁ%ﬁ‘w)tfﬁﬁiﬁf% HE T D56 R D, FEM7R H
RIZERERFRENICEM T 5010, L TOEBRBEAT HP IZTRMT S, 28, AR B IXMEBRFEIIF 2T A
(http://wwwearth.ees.hokudai.ac.jp/IAI/)O)Ji%?R,Z\ ERH TH 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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HPVEREFER

Division of Biosphere Science



FLB 4 Course Title AW REFL R

St I [Seminar in Biosphere Science 11]

SEZEFAHE Subtitle 0

E{E# 8 Instructor

B [Chief of the Division] (K*2BEBRBEFHERR)

{8 4% B Other Instructors

B4 E Al Staffs of the Division] KB Rk

L BHFER Course Type BREER B MR E

BASEEE Year 2022 K& &S Course Number 055005
EAME Semester HF B 518 Number of Credits 4

B EMEE Type of Class ¥ SULARTE) | SHRER Year of Eligible Student 1~3
¥ & EE - IS Eligible Department/Class AWE R

F2731)24'3—FK Numbering Code ENV_BS 7702

KS¥EI1—K 4 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

e

BB (CEWPE R )

LARJILaA—F L)L Level Code, Level

TR (1) M (BF7EE SR H 2 & L)

th 43—k -4 Middle Category Code, Title

7 it 3Lt

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

0 A=Wl Bt i SCRtE ot

S§83—F 58 Language Code, Language 2 AARGER OHFEDOASAV I AR, Sl B R ERITHEH SR (HAGE
Type ST HEFE) R TE T DI
2P ERBIEE D AIE Availability of other 2 RH

faculties

## B EH Other Information

AR R B R H [MEREE ]

F—J—F Key Words
R SR W EI S —

Seminar using research papers reading and discussion.

23D BH4E Course Objectives

L DG IE L CEM A B I DI SRR R A BAR D,

To understand the advance of science through the critical reading of research papers.

Fl|3%E H4Z Course Goals

B 2B 2 B DR AATIRL T B OB R OHEE I T2,

To develop own research subject, based on the understanding of the advance of science.

#2351 Course Schedule

BT DR A B O BB S\ NIRFT O LA R T Do

To select important and/or recent papers related to the research subject, and to read them critically.

EFrE (FE-BETHFEDRHNAEESE Homework
IS ORI ERLELE 2—T 5,

To review the announced paper prior to the seminar.

BAEEE M D E#E LA % Grading System
BIER AR A HNZETAT 5,

Evaluate the performance and the attendance of seminar series.

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

SBAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 H4 Course Title

A= W FE B2 5 B AFFSE T [Research in Biosphere Science Il (for Doctoral Dissertation)]

SEZEFAHE Subtitle 0

E{E# 8 Instructor

B [Chief of the Division] (K*2BEBRBEFHERR)

{8 4% B Other Instructors

B4 E Al Staffs of the Division] (KB RL k%)

L BHFER Course Type BREER B MR E

BASEEE Year 2022 K& &S Course Number 055006
EAME Semester HF B 518 Number of Credits 8

B EMEE Type of Class ¥ SULARTE) | SHRER Year of Eligible Student 1~3
¥ & EE - IS Eligible Department/Class AWE R

F2731)24'3—FK Numbering Code ENV_BS 7802

KS¥EI1—K 4 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

e

BB (CEWPE R )

LARJILaA—F L)L Level Code, Level

TR (1) M (BF7EE SR H 2 & L)

th 43—k -4 Middle Category Code, Title

8 KA 7L

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

0 A=W IE 4RI E

S§83—F 58 Language Code, Language 2 AARGER OHFEDOASAV I AR, Sl B R ERITHEH SR (HAGE
Type ST HEFE) R TE T DI
2P ERBIEE D AIE Availability of other 2 RH

faculties

## B EH Other Information

AR R B R H [MEREE ]

F—J—F Key Words
BB FRF S

Studies on Biosphere Sciences

23D BH4E Course Objectives

PR D b W OB EIIESE WU R E R E T 2,

An appropriate research subject will be set through consultation with students.

Fl|3%E H4Z Course Goals

FRIRPAINEL AR A~ DB AMEDH DI TERRZHIT D,

To achieve research results with academic originality and social contribution.

#2351 Course Schedule

EMRZ2 S =& AW OMBZEL T, R BIERELZ B8, KEIISCTHREDEBIEZITIZEbHD,

Keep good collaboration with students through a regular progress seminar and daily consultation to attain research goal.
Research subject may be revised in case of necessary.

#HFE (FPE-EE)FORNBLSE Homework

HOEHICLD,

Responsible to each student

RAEST D B #E Lk Grading System

FARA~OEERRE LM BB B AN RT3,

Evaluate the process and the achievement of research subject.

fhFEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

EE 5 Reading List
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SBA—LAR— Websites

WD HR—LR— Websites of Laboratory

{i5#% Additional Information
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F1EH4 Course Title A WL S0 T [Seminar in Biosphere Science 1]

SEZEFAHE Subtitle 0

E|EHE Instructor B ILE [Chief of the Division] (KZFBeER R} 22 55%)

$BLHE Other Instructors | FILA2FE[All Staffs of the Division] (K “FFiBR 5 FL £ Ft)

L BHFER Course Type BREER B MR E

BASEAE R Year 2022 K& &S Course Number 045080

EAME Semester HF B 518 Number of Credits 4

B EMEE Type of Class ¥ SULARTE) | SHRER Year of Eligible Student 1~2

¥ & EE - IS Eligible Department/Class AWE R

F2731)24'3—FK Numbering Code ENV_BS 6612

K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

EED) BREEF P (CEME R 7R

LARJa—F:LARJL Level Code, Level 6 KFPE (& L - B A H CRENZRNAOR H , BHEEEER B)
th 43—k -4 Middle Category Code, Title 6 WFFCiEE

IN3¥Ea—K -4 Small Category Code, Title 1 AW BIR Sim ekt

=553—F -5 & Language Code, Language 2 HARGER QYEGEONAV L TNAZHE, Sl BF BRI S58 (B AGE
Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 2 Raf

faculties

# B EIH Other Information EER SR B [2MEFR B ]

F—J—F Key Words
R SR W EI S —

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 | TR TD,

To develop own research subject, based on the understanding of the advance of science.

#2351 Course Schedule
B 2R B O EE L HAWITIRFT O L Ei#bi 45,

To select important and/or recent papers related to the research subject, and to read them critically.

EFrE (FE-BETHFEDRHNAEESE Homework
IS ORI ERLELE 2—T 5,

To review the announced paper prior to the seminar

RAEEE M D E#E LA % Grading System
JBIER AR A HNZETAT 5,

Evaluate the performance and the attendance of seminar series.

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

SBAR—LAR— Websites
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AE=EDR—LR— Websites of Laboratory

{i5#% Additional Information
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FlB 4 Course Title W EIEE R BIBFSE T [Research in Biosphere Science I (for Master’s Thesis)]
SEZEFAHE Subtitle 0

FF# 8 Instructor HIL K [Chief of the Division] KFP BRI 7 PE)

$BLHE Other Instructors | FILA2FE[All Staffs of the Division] (K “FFiBR 5 FL £ Ft)

L BHFER Course Type BREER B MR E

BASEEE Year 2022 K& &S Course Number 045081

EAME Semester HF B 518 Number of Credits 8

B EMEE Type of Class ¥ SULARTE) | SHRER Year of Eligible Student 1~2

& EFF} VS5 Eligible Department/Class BRI

F2731)24'3—FK Numbering Code ENV_BS 6622

KS¥EI1—K 4 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
EED) BREEF P (CEME R 7R

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 BEPIRE) B AL E CRERZNAFOR B | FEiEEFRB)

th 43—k -4 Middle Category Code, Title 6 WFFCiEE

INF$ETI—K -4 Small Category Code, Title 2 LB E F R

EF80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, A RER N 5578 (A AGE
Type ST HEFE) R TE T DI

ftFEEBEBEFDTE Availability of other 2 RA]

faculties

# B EIH Other Information EER SR B [2MEFR B ]

F—J—F Key Words

W E R

Studies on Biosphere Sciences

23D BH4E Course Objectives
FALHSMRRO L WG OEEICESE, MYt e E T2,

An appropriate research subject will be set through consultation with students.

Fl|3%E H4Z Course Goals
FRIRIMANE AL S ~OW REDH D TR E BT D,

To achieve research results with academic originality and social contribution.

#2351 Course Schedule
EN WA SE B HOMKEELC, 2R HER T HiFd, KEIISECTHEDEIEEZITIZ LB 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 (FPE-EE)FORNBLSE Homework
HOEHICED,

Responsible to each student.

RAEST D BEHE L%k Grading System
H A~ R & M 2 AR A ISR 2, 7285, 2 A (TER) HDWIEITH (24FER) ([CBIE T DIE B U3 S~
DOBIVIRIMEL R = EHI ORI H LT3,

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 E M Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

SMAR—LAR— Websites
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AE=E DR—LR— Websites of Laboratory

{i5#% Additional Information
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F1 H4 Course Title

SARM A Fe e R [Fundamental Course in Biological Diversity]

SEZEFAHE Subtitle 0

E{E# 8 Instructor

/R HRER [KOIZUMI Itsuro] (RE2BE M ERER BE L S0 7265%)

{8 4% B Other Instructors

K BZZ[OHARA Masahiro a4 EARE), /M —BLIKOGAME Kazuhiro) (BRI ERE),
FelR ZZ[KAJIHARA Hiroshi] BREFERE), FHS HEMRISOMA Masayol BREAFSERD), TR
F[KUDO Isaol OKER}FIFIERD), Tl HEHAYAKAWA Takashil(H#iERER 55 Bl 520122 65%),
I JEKEB[SHUTOH Kohtaroh](a & #fi), KiE 4 :E[OHDACHI Satoshil (IR FHY:

RFFERT)
F1 B#ERI Course Type BRI R B
BASELEEE Year 2022 ErfE1EIF S Course Number 045082
HR Semester 25 (Fk & — | BAGI# Number of Credits 2
)
BEWEE Type of Class B 3t &R Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F>131)> 4" 3—F Numbering Code

ENV_BS 5100

K52 —K -2 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FERTER =

BRELR A (EYPE B2 5 )

LARI)ILa—FK L AR)JL Level Code, Level

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

th 431 —K -4 Middle Category Code, Title

1 FLAEaR

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

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

Type

0 ZOM (BB H72bm)
0 HAFETITHORZE

B IEEDRE Availability of other

faculties

1A

18 R E 1§ Other Information

AR R R BR TR H [ A ARED ]

F—")—F Key Words

WS RRIE BIRRIZARNE, B B HHep R . WL, B AL Bh BEKEY) TSN

2% M B1Z Course Objectives

U, #ER BRI T T EHEESILTODAS, FEAED NFNEENIE K 92 ERER BT L B2 LY, Sulizid L
TS, KR T, SESERAEMRHCOWT, ZOZRIEOBURZ R T DLLBIT, MERIEHERHC I T 2 BRI Z AR

DEFRIZOVTHLA.

Fl|3%E H4Z Course Goals

BEMBEO SN OWTEIET 228018, BURIIZARIEIC OV THEET 2.

122 5HE Course Schedule

FRx RO R IEL CODEE N DA L= RE R TEM SR UK Z RIS OV TR T 5,

1 HAXA

fie FArd1

e A4 2
WEET 7 IR
]

W FLIE

B

A

9 Rl

10 Rh2

11 FEkAw

12 WAy

13 FAEm

14 EInpOLEENE
15 F&H

0NN O Uk W

EFrE (FE-BETHFEDRHNAEESE Homework

fFEOTEOTE EH LT, 2-3 BEREDOH EFEENLEEND,

RAEST D B HE L%k Grading System

JFRHNEL T, R2E 5D 7 FILLEO I Z st a il O L5, $E~DBIMAEFL(30%) B LR —MT70%NZ &> TR
fig %, LAR—FCTIHREDT —~ T OV TOERBEOEEVE TN 2,

fhFEREIE D E M Other Faculty Requirements
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TX A -#F & Textbooks

& 52 BE Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#& Additional Information
B2 ST EDOFEHNCOW T ELMS 2> GEELE T,
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F1EH4 Course Title A et iR [Fundamental Course in Ecology]

SEZEFAHE Subtitle 0

EE# R Instructor I 3217 [KOSHIKAWA Shigeyuki] (5205w HUER B 1S B 2 F 2805%)

1HL 28 Other Instructors | TFH [&S[NODA Takashi](MUERERBERL 2HFZERD), #AES 1B —EB[AIBA Shinichiro] (MiBRER 52
BHEEAFZE0E), #9 M Fe—[MASUDA Ryuichil(F 22 BF 72 F8), /&  — 3L [KOGAME
Kazuhiro] B 2R 220%), KJFE HE[OHARA Masashil(MiERBR BE Bl W52 Be), Selfy FEZ
[SENZAKI Masayuki](MiEREBREEF} F0FFERTD), AR #HIRIKUBO Takuyal(HEKBRSLELFAFIE

e
FI BE5I Course Type BREEF PR MR E
BAFELEEE Year 2022 K EIZIES Course Number 045083
EARS Semester 2% (%4 % — | BGIE Number of Credits 2
L)
B EMRE Type of Class s IR Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F2432 %' 3—F Numbering Code ENV_BS 5102
K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
BREERRS RERFbE (W ERFHR)
LRILa—K:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEBERIZR2NEOR B) . KERBEILHF
ElE
434 —F £ Middle Category Code, Title 1 Fiam
IN3¥Ea—K -4 Small Category Code, Title 0 Ffh G2t m)
B E83—F-8#8 Language Code, Language 2 AARFER OFEFEDNAV HAZHE Sl B R ER A 555 (HAGE
Type NIIIGE) B E T HIRE
=P EREISEE DRI E Availability of other 1]
faculties
18 RE1H Other Information W PE R I B R A

F—")—F Key Words
AL, T b, SRR, BRI MR

evolution, speciation, bio—diversity, adaptation, extinction

12 %D BE Course Objectives

BIFE, Bk BICA BT AEMMIIET I EHEESILCWAD, ITEO A BTEENIE R § A MERERBEA S L Sz L
TWD, R TI, VOB DL ARNE, EMSERIEORIH 72D ONAEIR O, BRELHEIS OBIRAIHE
Ergie ARETFOIRBERONTRE O 5B 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 N E B DT AMD, ED IO AR B I BRERIZH L L TWDEW) | AEREF O ILRE T 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.

$ZEEHE Course Schedule
1) #EEEAERE T (41R]) FE4) - B
2) b EFE Sk (48] fEdy - B, Bd, R
3) ML LA (20]) FMEENY, Bl
4) NFENEBY DA ~D B L tr A )5 (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-BETHFEDRHNAEESE Homework
FROREDTE EH LU T, 4.5 B ED H EFENREENS,

Four to five hours homework is desired as preparation/review of each class

Ffﬁﬁilzﬁﬁo)gﬁkji}f Grading System
(WEEIOFRZEIZBITIEME, QRE~OBMERE, Q)FHRLF—FONFIZE>TRET 5, TNENOFAGO =
ix, (1)=10%, (2)= 30%, (3)=60%L3 2,

Attendance and written report

fhFEREIE D E M Other Faculty Requirements
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T¥ AT F Textbooks
BHEERFIZFE/  Instructions at the start of the course.

EE 5 Reading List

SBA—LAR— Websites

WD HR—LR— Websites of Laboratory

{##% Additional Information

A —Z—HNc VM (Monday and Wednesday in Winter Term), A4=Re 2 uft s BREERL F20%) LSRN W A (B
Be) I ZFEERNCARB DR CRO T, W —F OB OB BIRFF I EET T,

Monday and Wednesday in Winter Term. [Fundamental Course in Ecology](Graduate School of Environmental Science) and
[Biodiversity](Graduate School of Science) include essentially same subjects. You can only take one of these courses.
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FLE 4 Course Title A R R [Fundamental Course in Molecular Biology]

SEEEH Subtitle (B AGERO [

EE# R Instructor 1 IE2= [MORIKAWA Masaaki] (K227 I ERBR 55 B 202260

B LB Other Instructors  |EH H[FUKUI Manabul (KIREHERFZEAD, IWN EINMKIYAMAUCHT Akari({KIRFHAWFZE FF), 4
B HE# [KASAHARA  Yasuhiro] (5 iR B 52 #F 28 1), ¥ & 1 Il [OCHIAI Masanori] (& 1 B} 5 #ff
ZEHT), /NG AHRIKOJIMA Hisayal (K IR B 0FFEFT), R S [WASHIO Kenjl(MhiEkBRBEFL 00
Zebe), =dw - [IMIWA Kyoko](MiEBREREERIFAFJERD), 1L 1 B X [YAMAGUCHI  Yoshifumil( {&X
REF AT, EE KU [WATANABE TomohirolURIREFFMFZEAT), M 55 —[TANAKA
Ryouichi] X IEBL 2022 A, G4 75 [ITO HisashilUKIERHAWIZEAT), SAE EYE[SONE Masamitsul
(EIREFAFZEAT), @bk JE SB[ TAKABAYASHI Atsushil({EIEBM RS2, Y& THAHORI Chiaki](OK%
[ H ERBR LR A SE 057

FI B#E5I Course Type BREEF PR R E

BB Year 2022 K EIZIES Course Number 045084

EARS Semester 1514 B {7 Number of Credits 2

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

W& EF} 25X Eligible Department/Class

F>432 %' 3—F Numbering Code ENV_BS 5100

K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

BB BREFE b CEMER T HR)

LARI)ILa—FK:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEBERZ2NEOR B) . KRERE LB
ERlE

th 5 #a—F -4 Middle Category Code, Title 1 ELRER

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

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

Type

P ERBIEZE DRI E Availability of other 2 Raf

faculties

18 R EH 1§ Other Information W PE R I B E R A

F—")—F Key Words

DTEWT, B, BN, MAEM ORERGERENT, MY OMRIGEYE, BT BMEERIEE, B5 T8E, M7V LB,
T AR AT, NAF P —, B R, BOEERIEE, Bl

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
AR FORMBENFERB L O T EA RS L O 2 mL TS5,

To obtain basic knowledge and experimental techniques on molecular biology through lecture and laboratory works.

Fl|3%E H4Z Course Goals

DTEMFEEIVEE/RBOEL T A, BOOMEHEOHERE IIEH Tx 5,

To be more familiar with molecular biology than before, and be able to utilize the knowledge obtained for promoting his own
research subject.

$ZEEHE Course Schedule

BERE AT DR L OSEE, 1~ 2l R E LA THET 2,
FEIT2ODOMELIBIEST DL,

Lecture about basic molecular biology and laboratory work. Intensive style for one to two weeks.
Two topics should be taken in the laboratory work.

EFrE (FE-BETHFEDRHNAEESE Homework
Bt B EHZ I > CEDOHREEFR R 95,

To be indicated in the class.

RAEEE M D E#E LA % Grading System
FE A~ OB R I E R E F LD T L R — DR EE N2 L > TEHI§ %,

Evaluation will be performed based on the degree of active attendance to laboratory works and completeness of the reports.

fhFEREIE D E M Other Faculty Requirements

TX AL EHFE Textbooks

X ~ULVAEWS B 11 R Lisa A, Urry (22351 ; #N B2 [1E25R]: AR, 2018
Campbell Biology, 11th Edition,”Lisa A. Urry et al.:Pearson, 2016

Molecular Biology of the Cell,” Bruce Alberts: Garland Science, 2015

o> Rk 1 B EAR L T 975,

Other materials maybe used when necessary.
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E X5 & Reading List

SMAR—LAR— Websites

B D HR—LR— Websites of Laboratory
https://noah.ees.hokudai.ac.jp/emb/HP/

{l5% Additional Information

A BT 4 A 13 AREOR — B HEEE B IATOIAZ AT HIE 528,

AL A THEE TITHTE THDHN, BCPL L OEHE J OFRE R ORI LD, AL T A AZEIER 2 TEM§5 alRErk:
WD, *HEMMOFEFHIZE DX, YR THEIMET 5,

Students must attend the first class for guidance on 13th 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.

Based on the precautions for face—to—face training, the class will take measures against infection.
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FLE 4 Course Title A R R [Fundamental Course in Molecular Biology]

SEEEH Subtitle (FEER) O

EE# R Instructor 1 IE2= [MORIKAWA Masaaki] (K227 I ERBR 55 B 202260

8L B Other Instructors &I ZF[FUKUI Manabu] (EIERHERFZERT, I BINFKIYAMAUCHI AkariJ(RIBBHEAFSE BT ), 55
Ji HE# [KASAHARA  Yasuhiro] ({3 B 52 #F 98 F1), % & 1E HII [OCHIAI Masanori]({ iR F} 4
JEHT), /NE ATRIKOJIMA  Hisaya] (IR B AR AT, B @ =[WASHIO Kenjil(MiER B BE R}~
7eBt), =Hm LT [IMIWA Kyoko]MIERERBERFF7ERD), 1L 1 B SC[YAMAGUCHI  Yoshifumil( {5 1
BT, E KU [WATANABE TomohirolUXIREFFMFZEAT), HH 35 —[TANAKA
Ryouichi]JUK IR R AFZEHT), g 75 [ITO Hisashi]UXIEEFEAFZEHT), BHE  EYE[SONE Masamitsu]
(EIRBIERFZEAT), Ebk & S[TAKABAYASHI Atsushi]UEIREFFRFZERT), Y& THIHORI Chiaki](Ok%:
e HBRER BE R FSE R

FI B#E5I Course Type BREEF PR R E

BB Year 2022 K EIZIES Course Number 045085

EARS Semester 1514 B {7 Number of Credits 2

B E MR Type of Class s IR Year of Eligible Student ~

YW &REF} 2S5 Eligible Department/Class

F>432 %' 3—F Numbering Code ENV_BS 5101

K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

BB BREFE b CEMER T HR)

LARI)ILa—FK:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEBERZ2NEOR B) . KRERE LB
ERlE

th 5 #a—F -4 Middle Category Code, Title 1 ELRER

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

B E83—F-8#8 Language Code, Language 1 BEEECTATHIREE

Type

P ERBIEZE DRI E Availability of other 2 Raf

faculties

18 R EH 1§ Other Information W PE R I B E R A

F—")—F Key Words

DTEWT, B, BN, MAEM ORERGERENT, MY OMRIGEYE, BT BMEERIEE, B5 T8E, M7V LB,
T AR AT, NAF P —, B R, BOEERIEE, Bl

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
AR FORMBENFERB L O T EA RS L O 2 mL TS5,

To obtain basic knowledge and experimental techniques on molecular biology through lecture and laboratory works.

Fl|3%E H4Z Course Goals

DTEMFEEIVEE/RBOEL T A, BOOMEHEOHERE IIEH Tx 5,

To be more familiar with molecular biology than before, and be able to utilize the knowledge obtained for promoting his own
research subject.

$ZEEHE Course Schedule

BERE AT DR L OSEE, 1~ 2l R E LA THET 2,
FEIT2ODOMELIBIEST DL,

Lecture about basic molecular biology and laboratory work. Intensive style for one to two weeks.
Two topics should be taken in the laboratory work.

EFrE (FE-BETHFEDRHNAEESE Homework
Bt B EHZ I > CEDOHREEFR R 95,

To be indicated in the class.

RAEEE M D E#E LA % Grading System
FE A~ OB R I E R E F LD T L R — DR EE N2 L > TEHI§ %,

Evaluation will be performed based on the degree of active attendance to laboratory works and completeness of the reports.

fhFEREIE D E M Other Faculty Requirements

TX AL EHFE Textbooks

X ~ULVAEWS B 11 R Lisa A, Urry (22351 ; #N B2 [1E25R]: AR, 2018
Campbell Biology, 11th Edition,”Lisa A. Urry et al.:Pearson, 2016

Molecular Biology of the Cell,” Bruce Alberts: Garland Science, 2015

o> Rk 3 B EAR L T 972,

Other materials maybe used when necessary.
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E X5 & Reading List

SMAR—LAR— Websites

B D HR—LR— Websites of Laboratory
https://noah.ees.hokudai.ac.jp/emb/HP/

{l5% Additional Information

A BAEL 4 A 13 BOH R H R R I TOTAZ AT 528,

AL A THEE TITHTE THDHN, BCPL L OEHE J OFRE R ORI LD, AL T A AZEIER 2 TEM§5 alRErk:
DD,

X MO B IS DX, YRR AR CHEET 2,

Students must attend the first class for guidance on 13th 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.

Based on the precautions for face—to—face training, the class will take measures against infection.
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FlB 4 Course Title WY BR R 2 E i ia [Fundamental Course in Marine Biological Processes]

SEZEFAHE Subtitle 0

E|EHE Instructor T B [KUDO Isao] (KFBE/KERMFEMFZERT)

B4 H Other Instructors | H K JI[TAKAGI Tutomul OKERFFEFTERE), J54F 3X[YOSHIMURA Takeshil K274
ZEpt)

L BHFER Course Type BRESR B MR E

BB Year 2022 K EIZIES Course Number 045086

EARS Semester 15 H (F ¥ — | BAEI¥ Number of Credits 2
L)

B EMRE Type of Class s HEER Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F>432 %' 3—F Numbering Code ENV_BS 5102

K52 —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

E ) BRERAB (W EFR 55

LARI)ILa—FK:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERZ2NEOR B) . KERBE LB

E3alE

434 —F & Middle Category Code, Title 1 Fram

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

B E83—F-8#8 Language Code, Language 2 HAGER OTEREDNAV AR S8 R ER I S 35 (B AGE

Type NIIIGE) B E T HIRE

P ERBIEZF DRI E Availability of other 1A

faculties

18 RE1H Other Information W PE R I B R A

F—")—F Key Words
WS, VR AR

Oceanography. Marine Biological Science

2% d B1Z Course Objectives

MR HE R ORI LR A BRR 975

WD EM A FEEDOFHREAD =X DEHRET 2
MO ELEER B L OE DA =X L5735
WEEDP LW OFRHEE F O, E DA =X L BRT 5

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 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

FI:Z B4E Course Goals

HEEAERER DS B EZ ORI AE T TES
WD A LR E DFHEE T &5
REROUFHFEFE LR B L O ORK A TX5
HEEDP LW BLOZEO AN =X LEFHHTED

To be able to explain the interrelationships and characteristics of the marine ecosystems
To be able to explain the general marine productivity of the marine systems
To be able to explain the structure and circulation of the world ocean and the formation mechanism

1
1
1
To be able to explain the waves and tides in the ocean and their mechanisms

#2351 Course Schedule
R RE R
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WEPED A RIREE
HEEEE BN PY
YELE A1) D ) S BRI
s IR O B s L AR BE R
HELEOD A Wy A FENE:
R REEE
HELED FETE A PE

Az PEVE D WRZE 45 AR
HEEED AW B TR
HEPEDOREE B L OEER
VKOG

VHFE DR IE K A
VEED R EEER
MEEOVREIEER
HEEEDF LY

< JE DR
TELER - BRI - Hl
T DI

T DREIR

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

ERFE (FPE-HBEFONBLSE Homework
HOPCO R EZRHATETUILY

Students are required to read the textbook in advance.

RAEST D BEHE L%k Grading System
DEEOREZEIZBITLEME, QRE~OSMIEE, Q)FHRL RN —FONEIZL>TEHl§ 5, I ENOFHM O L3
%, (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

TX AL EHFE Textbooks
WEES: /R —/L R B RS R 2, 2010
Invitation to Oceanography,Paul R. Pinet: Jones and Bartlett Publishing, 2006
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E X5 & Reading List

SMAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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FLE 4 Course Title 74— VN B E R EG [Fundamental Course in Field Sciences]

SEZEFAHE Subtitle 0

E{E# A Instructor > #ii% [YOTSUKURA Norishige] (b7 A2 7 4 — VR B 20 2 — (F))

HL 2 E Other Instructors | H FHE45[CHA JOO YOUNGI(Z4—/V Kt %—), #ir E[UETAKE Junl(7 44—V REL#
—), FH #H[YOSHIDA Toshiya(7 4+ — /L K& & —), B F Fit[MIYASHITA
Kazushi](Z4—/V R 2—), {&E# MMEEFUKUZAWA Karibul(7 14—V Rtr2—), 25
FH—HR[HOSHINO Yoichiro)(Z7 14—/ R&v2—), Wi Z4r[UTSUMI Shunsuke](Z7¢—/LK
o x—), EB T&FTFINAGASATO Chikako)(Z74—/L B Z—), B FKEITIAZUMA
Takayukil(Z4—/L KB Z—), IUA FEIYAMAMOTO Junl(Z4—/LRtr2—), ¥H B2
[HIRATA Toshiyukil(Z7 4—/Ft2—), =4 AASLIMITANI Tomohirol(E252AF5ERE), Hkt
HIIINAKAMURA Koh](7 4—/VRtE>4—), % FE[DENBOH Takashil(7 4 —/L K& 4% —)

FI B#E5I Course Type BREEF PR R E

BB Year 2022 K EIZIES Course Number 045087

EARS Semester 2 B {7 Number of Credits 2

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

W& EF} 25X Eligible Department/Class

F>432 %' 3—F Numbering Code ENV_BS 5102

K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

BB BREFE b CEMER T HR)

LARI)ILa—FK:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEBERZ2NEOR B) . KRERE LB
ERlE

th 530 —FK -4 Middle Category Code, Title 1 ELRER

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

B E83—F-8#8 Language Code, Language 2 HAGER OTEREDONAV I NARE | ST R ER I S 35 (H AGE

Type AFFE) B E T DIE

= EREIEZF DT E Availability of other 1 7Af

faculties

18 R EH 1§ Other Information W PE R I B E R A

F—J—F Key Words

ERERIR A, FRfe A A E | A ARVE. MG R . AR LA R

Ecosystem conservation, Sustainable bioproduction, Biodiversity, Material cycling, Harmonizable relation between human and
environment

12 %D BE 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
AL RE - VBEIRBRIZBE T 27 4 — VR BRI OWTEEA RO D, FTo, #2200 B CIThiL TS 7 4+ — VR R F DR O
WFZ2IZ DN Th 5,

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.

FI:Z B4E Course Goals

20 AL OB FZH AT OES LG T b3 7z N AETE O ENIERLN 7 ERBR LR E A B L. NS T 249 Co
AR FEIRE EHIERR R 2LV B R TOMBEERR T 2720 OFLWVEMTHL 71— VR RN, AME AR
kDD NFIBRBE IR AIE T 28N 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.

122 5HE Course Schedule

1) 74— NVRBFEAORFF—r —ARZ T a0 77 —
2) PRRLWNL T AERMETROF A — ALHEE O KRR
3) BARD A HE R RE LT — 1 A - A\ &L B

4) HEREEI S IR DA 2T v ay

5) #EK b TR kD> i i DA DIFFENSF_REHE D& 2
6) FEH D RE

7) BR-FE-AH

8) 74— VR B AT R 2 e A pE

N NAH T HD DAY —

10) A A MR A T O B (R B S (S MRAT

11) dbE— At B — 5 7 OHE AR M D A4
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12) VEFRA

13) Al oMM == —rar

14) YELEAEMDOT=2Y T

15) B DS

1) Invitation to field sciences - case study “kelp” -

2) Forest resource utilization in harmony with conservation— natural forests in Hokkaido
3) Ecosystem function and services of forests — effects of anthropogenic disturbance
4) Interactions between the ecological theatre and the evolutionary play

5) What ca learn from the study of the largest and oldest living organism on earth?
6) Snow ecology

7) Prospects of sustainable livestock production

8) Field bioscience and sustainable bioproductivity

9) Stories of haskap

10) Genetic analysis of population on endangered plant species

11) Conservation of endangered plants in Hokkaido-Northeast Eurasia

12) Monitoring methods for limnology

13) Cell-to—cell communication in multicellular algae

14) Visualization of marine bioresources

15) A world of Cephalopod

#FFE (PE-EE)FDOABRESE Homework
HREORET MBI THRA ==V EEHNTTE T80, BB TRIZEMER S HWTHEEL,
B BAEOERRIZTeT T | FEMFRRE T HIENEELN,

Preferable to prepare and review each lecture for about 1 hour using the text and homepage.

AR D EEE LT % Grading System

BEA~DOBINEERE (20%) | LRI T IRFITRODL A — MREDNE (80%) IZ&->TEHI 2, JRAIEL T, #HEEHKD 7
YLD S E BRI OSRMEET 5, 7ed, BHEIOL AR —MEETIIREDT —<IZOWTOBEOEEVZFEML . ZDFF
BT ZNE N O BRI Y B DB 5,

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.

fhFEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks
74—V REF~OHFE/AE R P T EE 7 — VR B2 —fR 3L HAR, 2006

& 52 BE Reading List

SBAR—LAR— Websites
5 HEmE T — VRS2 ¥ —http://www.hokudai.ac.jp/fsc/

WD HR—LR— Websites of Laboratory

{i§% Additional Information
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FlB 4 Course Title At J7 A= HE 3R o A Wy % K Ik BE B #& (Fundamental Course in Biodiversity of Northern

Ecosystems]
EERAHE Subtitle 0
HE# B Instructor T i [KUDO Gakul (KZ2Be I ERBREL AL 2 0F 72 E)

$HLEE Other Instructors | el FRZ[SENZAKI Masayuki](HiERERES RS2 ER%), /MK EL[KOBAYASHI Makoto)(7 ¢
—ILRELZ—), /R HRERIKOIZUMI Itsuro](MEEREREERL2IF9ER), Bkt [NAKAMURA
Koh](74~/lxl\“k/§'—) FHY5 fE—AR[AIBA Shinichiro](MIERERBERI2MFZERT), KiE A&
[OHDACHI Satoshi]EIRELFAFZERT), BFH [&5[NODA Takashil(HiERER LR 2HFSERT),
JFH JAIKISHIDA Osamul(7—/VRE24—), BF F—RFHOSHINO Yoichirol(7¢—/v
Ky &—), flifr EIUETAKE Junl(Z7 14—V REZ—), WY - [UTSUMI Shunsukel(74
— L RELZ—), FEE FEESINAKAJL Tatsurol(Z74—/LREL#—), EA HEKES[TAKAGI
Kentarol(7 4—Rtr#—), 3 EMIAGETSUMA Naokil(7¢— /LR &1 4 —)

| BHFEA Course Type BREEFRFHE R ELE
BASEEE Year 2022 K& &S Course Number 045088
EAME Semester 2% (B — | BAfI#I Number of Credits 2
L)
2% MEE Type of Class Hisis ¥ERER Year of Eligible Student ~
& EFF} VS5 Eligible Department/Class
F>731)24'3—FK Numbering Code ENV_BS 5101
K4 $EI—FK % Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
EED) BREEFE P (CEME R 7R
LR a—F:LARJL Level Code, Level 5 KFRE (& 1 - BEPTER) AL B GEREZRNA O B) | KFpiItiEez
¥FHH
th 4343 —K -4 Middle Category Code, Title 1 FE%as
ING¥A—K -2 Small Category Code, Title 0 Z D GRAHI7eH D)
E550—KE§ 5 Language Code, Language 1 PEEECTATHORE
Type
= EREIEZFD T E Availability of other 1 7Af
faculties
# B EIH Other Information AW E R B H

F—J—F Key Words

Afg, A7 AERER, il A, B, B A AR IR, VR T IR I IR A A SOREE, B AR
%\ W{%W@J
ecology, northern ecosystem, Hokkaido, plants, animals, insects, fishes, forest, mountain, tundra, seacoast, river, wetland,
interaction, invasive species, field crop, climate change

23D BH4E Course Objectives

AR B X, BRER TR T 5 15 ADAZyTIZEV ToiD, FEnEAERBROEE, Z22ICARTo8MEM D ERE, J&8m
PB4 HERIZ BB L7 2 7058 % | N E LD 538550003 < fiFfi 75

ALHEE R D DN M PE OB EHEY) . KUEZEE) A RERICBIE L 72 AR Ny 7 22 52 LT, AL BRI AE RS R A IRIZ O
TORFEED D

This course is conducted by 15 professors of Biosphere Science Division, Graduate School of Environmental Science. They
give a clear talk related to the general feature of northern ecosystems, plants, animals or various ecological topics on the basis
of their professional background in each lecture.

By learning about various ecological topics related to animals, plants, and climate change impacts in Hokkaido and northern
regions, students can understand the whole picture of the northern terrestrial ecosystems

FI:Z B4E Course Goals

AbHEE L AL E A RE R DRSO E A R CE 5T L

FEMEERER TRIS TWAAER TR AR ICAEL-FEMEE g c& oL
Understanding of whole structure of terrestrial ecosystems in Hokkaido and northern regions
Understanding of ongoing ecological and environmental problems in the cold—climate ecosystems

2 EEHE Course Schedule

. LR ER ) (TRE)

AL FARERICEITS %;E’E@iﬁgkf%é(é‘aﬂﬁfiz)

. FEHE WS SRS M ORE A ~ KT 9 B (VMR ELD)

Y RREOAR, EIEELUTRE UNRIRERR)

CAbEE - /AL T T oY HE (AR
LR A o A RS R E—RR)

AL FMRIC BT BT YR RID A eI RS (REEE75)

. EREEI A D A RE S (B [ PR HR)

L BHY—BONAOMILAER  $h/E A& -7 A RE FE 5 (7 HR)

O© 00 3 O O &= W N —
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—_
(=]

. B EREY AR E IR SR I B (R E—ER)

- FOKBRIE O A RE T (RETE)

. BN — AR BRI DRt A AE S ARERL  (NYEEIT)

A RO T =/ m = EBREEARN A~ DI (K ERR)

AETT RO R FRAE R & RARZE ) (B AEEHR)

. BB O FLL A S RN (B E R

. 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)
10. Improvement of wild plant genetic resources (Y. Hoshino)

11. Ecology in glaciers and snow (J. Uetake)

12. Integrative biodiversity science in animal-plant interactions (S. Utsumi)

13. Phenology of northern forests, and their responses to environmental stress (T. Nakaji)
14. Carbon cycle of northern forests under climate change(K. Takagi)

15. Wildlife conservation and biodiversity (N. Agetsuma)

—
Ol W= W DN —

O© 00 3 O O v» W DN —

#HFE (FPE-EE)FORNBLSE Homework
ERIOFER T, R BEELE AR5

A handout of the summary of each lecture will be distributed

RAEEE M D E#E LA % Grading System
BEIOFFE~OSMEEREEL | £ BB OL R —NMILVFHE T2

Students will be assessed by attitude of attendance and a report after every lecture

fh S ERFEIED & Other Faculty Requirements

T¥ AT Textbooks

& 52 BE Reading List

SBA—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#& Additional Information
AR BT AT TR BARNZEDOZHLEH T2

KRB 3R B T AR O LW SR SR ) RN B C T,
BRELRL AR AR BRI R B A B CRIE T 5 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 AW A e S FE RS [Fundamental Course in Biomass Production]

SEZEFAHE Subtitle 0

EE# R Instructor (LY PAER [YAMAHA Etsuro] (At 5 AEWE 7 4 — N PRS2 — (BR))

P LB Other Instructors | 28 PE—HF[HOSHINO Yoichirol(74—/L K% —), fil4& 1EAIKAWAI Masahito](7 41—
JVREZ—), HH OEHIYOSHIDA Toshiyal(Z4—/LRELZ—)

L BHFER Course Type BRESR B MR E

BB Year 2022 K EIZIES Course Number 045089

EAR Semester 15714 B {7 Number of Credits 2

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

& $F} - U5X Eligible Department/Class

F2731)2%4'3—FK Numbering Code ENV_BS 5100

K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

EED) BREEF P (CEME R 7R

LRJILaA—F:LA)JL Level Code, Level 5 KFRE (& 1 - BEPTER) AL B GEREZRNA O B) | KFpEItiEez
¥FHH

th 5 #a—F - £ Middle Category Code, Title 1 ELRER

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

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

Type

P ERBIEZF DRI E Availability of other 3 et & Tr

faculties

# B EIH Other Information EWER A BRER A

F—")—F Key Words

W ERE REWIARES | BRERE, MR BHE. B ARRER . FRREHVAERE NAAT Y a Y — T — L RE
animal products, aquaculture, biotechnology, crop production, ecosystem, field management,

fish—-seed, forestry, livestock, stockbreeding, sustainable production

%M B1Z Course Objectives

BIEORRRAFEIC R DD LM A EDOHALAZRNE T 2 LI, 2O IERMELR DY PRI A ES T 5 H 2 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% E5HE Course Schedule
L. AROWE L (EH)

2. AMAFE - MERO LR R (FH)
3. W R EIRO LR (RE5)

4. W EEEROKE (RE)

5. BFEAPE (BE)

6. AHY DG - BHH (2 )

7. EEF SRR (WA

8. BHEHAN (WA

. B (WA

10. F-WREINT (&)

11. FHEFRE O (L)

12. AFEAEERIREE (L)

13. #AEEE (L))

14, BHEOF L VEFEEAT (L)

©

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
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Associate Prof. Kawai

7. Major livestock in stockbreeding.

8. Livestock production.

Prof. Yamaha

9. Fish—-seed & control of reproduction.
10. Fish feed.

11. Biotechnology for fish breeding.

#mPE (PE-EEENDAABLSE Homework
FFIZ TR0

Not required.

REEST D BEHE L% Grading System

(D) 74— NAREEOSIMEE ., (2)#R~OSIMEE, (3) BEKLDOLF—FONFIZE->TEHET5
FTNENORMOEEIE, (1) 25%, (2)25%, (3)50%&T 5,

Academic grade is evaluated by attendance attitude during field training (25%) and lectures (25%), and papers (50%) after
training.

=P ERBIE DG4 Other Faculty Requirements

WD I RFFUCHTIB T 528, 12720, BiGEOCOEE THL20 | EHIRIZITZ T AN T Za AR RO E
D&D, XA BEITROIZEAEZ B (LT : eyamaha@fsc.hokudai.ac. jp) ~E#E T D&, BRIERIFEEOFELEBIT 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
T4 —VRBEA~ORRE /ALK FSC # & : =3 HRR, 2006
SEEEERDTICMIABELET,

Background information will be provided in the lecture.

%52 BE Reading List

SBAR—LAR— Websites

AEZE 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 IXEFHER T, AR H OB ITE HRFIIA— LV ETHEEALETOT, BIERZNITHERL TTZEN,
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 2022.
When the details have been finalized, we will contact you.
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F1EH4 Course Title ZARME #8535 T [Advanced Course in Biodiversity Science 1]

SEZEFAHE Subtitle 0

E{E# A Instructor FEYE {E—HAR [AIBA Shinichiro] (K Fr HUEKBR 55 Rl 2 HF 2257

B L B Other Instructors | BB T&HFINAGASATO Chikakol(74— /LRt & —), A% HHIRKUBO Takuyal(Hiskes

LR TR
FLE#E%I Course Type B R EBE R PRL
BASELEEE Year 2022 ErfE1EIF S Course Number 045090
HR Semester 1% (E #— | BHI# Number of Credits 2
)
BEWEE Type of Class X 3t &R Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F>131)> 4" 3—F Numbering Code

ENV_BS 6312

K52 —K -8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

e

BRELA A (CEWE R )

LAR)I)ILa—FK:LAR)JL Level Code, Level

6 REABE (&1 BEPIE) SEPTRH GEIRIZNEOF H | IHEEER H)

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

3 Ffim

IN¥EO—K & Small Category Code, Title

1 2R

EE0—K+EEE Language Code, Language
Type

2 HAGER OPFEDNAV L HNARE Tl RE
NIFTERE) ZIRTET D1

BRI Z 30 (HATE

2 EEEZEDTE Availability of other
faculties

1)

## B E1H Other Information

A P R BB A H

F—")—F Key Words
BE AR AR T — i bR E T L
community ecology, ecosystem, statistical modeling, generalized linear model (GLM)

%M B1Z Course Objectives
RilFTIE, EMBEELAERRR DRV HIZOWT, £, £RFDT — XTI B2 i T T Vo 72OV TR 5,

Overview the community and ecosystem organization and statistical modeling for data analysis in ecology.

¥ 3% H4E Course Goals
VR LAERE R OMEELENRE, EHET V7 I DWW CHET B,

Achieve comprehensive understanding of structure and dynamics of community and ecosystem as well as statistical modeling.

{8 % 5HE Course Schedule

FEEFTH]

AL DA

. AEREROARREIRE K F-

. AERESRODZERI A B

. AERER OB EH)
REDINE OIS A O IR N oL
KRR TR =T R ORI
AR T L R T Al
CETIVEIERE

IR T L U RT oy V[ER

10. B ~SAXET L (1)

1. fEE_AXET L (2)
HUHBOMEITIVFHE DIEFIIRAIET22L03%5
IKE Y Z R R LTGROV UL, A2 LEE AW EPHERE T (RE)
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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EFEEE (FE-EE)FEORALS E Homework

TE AR OB S SRR EREL T,

1 BHELAERER | HEHE TV 7 OISOV THERT D,

Preparation: Comprehensive understanding of ecology.

Review: Fundamental understanding of communities, ecosystems and statistical modeling.

RAEEE M D E#E LA % Grading System

BEA~OSINEERE 1 20%, KL AR —1:30% (FH3) . FEIORFET LI RIS T2 EIZ DL :50% (AIR) 2R E1L T
PGS %,

KA G L LT REFRIT DWW T, HERIRILEL R — N CRET 2 (B ),

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).

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

AEEERE Reading List

FMAEREY: AR N AR, 2011

Ecology: from individuals to ecosystems, 5th edition,/Begon and Townsend: Wiley, 2020
T — BT DT D O#EEHET V7 A AREETS a5 E)E, 2012

SBAR—LAR— Websites
http://hosho.ees.hokudai.ac.jp/introduction/, http://goo.gl/76c4i

AEZE DR—LR— Websites of Laboratory
https://sites.google.com/site/aibashinichiro/

{i5#% Additional Information

175




F1EH4 Course Title ZARME #8734 T [Advanced Course in Biodiversity Science 1]

5 &TEB Subtitle W SR DB &AW AH B /E i [Patterns and changes in biodiversity and biological
interactions]

HEZB Instructor g B4 [UTSUMI Shunsuke] (b5 ZEMBE 7 «— VR R4 — (FLIR) )

$H LB Other Instructors | 1] HEHINAKAOKA Masahiro](7—/V K& % —)

L BHFER Course Type BRESR B MR E

BB Year 2022 K EIZIES Course Number 045091

EARS Semester 25 (Fk % — | BAGI# Number of Credits 2
)

B EMRE Type of Class s HEER Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F>432 %' 3—F Numbering Code ENV_BS 6312

K52 —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

BB BREE T CEMER T HR)

LARJILa—FK:L AL Level Code, Level 6 RFPt (& L - TP AR E CRENBRNEORH  BFEfER B)

th 5% —FK -4 Middle Category Code, Title 3 Krim

INDHEO—K 4 Small Category Code, Title 1 RS

=553—F -5 & Language Code, Language 2 HARGER CHFEDOASAV I AR, Sl B R ERITHEH SR (HAGE

Type AFHFE) B E T DRE

P ERBIEZF DRI E Availability of other 1A

faculties

# B EIH Other Information AW R R B R H

F—")—F Key Words

SRR, SEAVAERRS BG, AEHMEEEN | SR abifR, B iRy BrEARR, AR AR

biodiversity, evolutionary ecology, adaptation, biological interaction, defensive system, pollination system, ecological
entomology, community ecology, ecosystem function

2% d B1Z Course Objectives

Fetal ~ Ik D AR A RE R T T DA SN D 2 — L L2 OEERA, BLOEZICAE R T4 O A REREIG AW
MR EEFIC W CERT 2,

Understanding of patterns and changes in biodiversity in various ecosystems from land to ocean, and of ecological adaptation
and biological interaction under various environments

FI|3%E H4Z Course Goals

ZFEXFRAT— L TRONDEM SO BT F — | BILOEY O I8l SRR AR 2o\, RN DR Je i
DIy T RIZDONTH S,

PN AR B N TR CE DO DA ES T D,

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.

$ZEEHE Course Schedule

D) A Ak LT (fh )

2) LEMZRENE D FEAT 7 1E (D)

3) LEMSRRNE DI B L2 DT RS (fh )
4) AW SRR & AR R SRR AE (i)

5) RO L EELSFZITH DAL ()

6) LEMIEIFA ELAE A O Ak 1E SREAE BN RE (PNIfE)
R I TAE IS s ACA )

8) 1Ak LA BE R ALY (NiE)

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)

#FrE (FE-BETHFEDRHNAEESE Homework
REOBRIGERNROER 2L NITHBNE BB 5, BRIONERZ RSN T D BE SR L 22352 Ltk
0, FREOBENEDHND,
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A summary book of each chapter will be distributed. By checking the specific parts of the summary book and/or suggested
materials, students can improve the understanding of the lecture.

RAEST D B HE L% Grading System
BREAOBINEELL R —MNIE> T2, LR —F IR EOT —~ IOV T OBR A H A 15,

Evaluation is based on participation in class and writing a report.

fh S ERFEIED & Other Faculty Requirements

T¥ A ZFF Textbooks

& 52 BE Reading List

SHBAR—LR— Websites
https://noah.ees.hokudai.ac.jp/biodiversity/index.html, https://www.fsc.hokudai.ac.jp/suiken/

B D HR—L_R— 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
4216 BERROI AR 238HFIR, NN 8KFREAZH Y 375

Among 16 lectures, Nakaoka gives 8 lectures and Utsumi gives 8 lectures.

177




FLE 4 Course Title HREE R 1 [Advanced Course in Ecological Genetics 1]
SEZEFAHE Subtitle 0
EEHE Instructor I %47 [KOSHIKAWA Shigeyuki] R Be BRERBI R FAF 7262
1H L2 8 Other Instructors | KJF HE[OHARA Masashil(Mi ERER BERL EHIFFERT)
L BHFER Course Type BREER B MR E
BASEAE R Year 2022 K& &S Course Number 045092
EAME Semester 2% (k% — | BAfI# Number of Credits 2

L)
B EMRE Type of Class b FERER Year of Eligible Student 1~2
& $F} - U5X Eligible Department/Class
F2731)2%4'3—FK Numbering Code ENV_BS 6322
K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science
EED) BREEF P (CEME R 7R
LARJa—F:LARJL Level Code, Level 6 K5PE (& L - BP9 A H CRENZRNAOR H , BHEEER B)
4343 —F 4 Middle Category Code, Title 3 Fidm
IN3¥Ea—K -4 Small Category Code, Title 2 R IRT
=553—F -5 & Language Code, Language 2 HARGER QWEGEONAV L TNAZHE, B BRI S 58 (B AGE
Type NIIIGE) B E T HIRE
fhFERBEFEDRE Availability of other 1]
faculties
18 R EH1H Other Information EPE R I B R A

F—J—F Key Words
HEM, EENE R ERSERNE, (R, AL A

population, genetic variation, genetic diversity, conservation, ecology and development

23D BH4E Course Objectives

ARHEFRIL, AR LBEBAEROFMEND, EFOREIEBEBNEROBROBEHAICOAT =LY, BITERAS
EFCERBREBFEONBE TUELSN TOAIEIER I Y I RAEMEHL, BUFTHLEMBEO LA OBBN ST
DOHEFHE AR 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 O FERA LN OMIRA [FBE 95 ECEIEL S, ARIERFICE LD M & 212,

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])

)i fnT-HEEE D ZE(1 [A])

A LR FHA A (1 [\])

)T BATH L 2L [20)

5)ERAIZE B LR OB REQ [7])

6)i= B REME DR L[EIE (L [8])
TERBENEY) DI RIFE T REIZ OV TA [|])

8) AMEIBIR PO FIERH 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)

#FrE (FE-BETHFEDRHNAEESE Homework
HHOREDOTE HEHEL T, 4.5 BEIBRED B TR NEEND,
As a preparation / review of weekly lectures, 4.5 hours of study is desired.

AR D EEE LT & Grading System

DEEOREZEIZBITLEME, QRE~OSMEE, Q)FHRL RN —FONEIZL>TEHl§ 5, I ENOFHM O L3
%, (D=10%, (2)=30%, (3)=60%&3 %,

JEIEIRIL B L OV IR — R I LA A LA
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Attendance and written report

=P ERBIE DG4 Other Faculty Requirements

TX AT} E Textbooks
W AEREE RIF HE S, 2015
AEREEALTBAE ATy b F X)L —h TAE YR A —~YL RIS, 2012

EE 5 Reading List
WO ETE S LB RE S/ KIR Tk HEiE4s, 2010
AR TS ATy b B XN —h TAE YR A —~UL FERF R, 2012

SBA—LAR— Websites

B D HR—L_R— Websites of Laboratory
http://noah.ees.hokudai.ac.jp/e_and_g/ohara/
https://noah.ees.hokudai.ac.jp/koshi/

{i5#& Additional Information
A —H— N L EhE

Tuesday and Thursday in Autumn Term
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FLE 4 Course Title B E xS 3 1L [Advanced Course in Ecological Genetics 11]
SEZEFAHE Subtitle 0
EEHE Instructor I %47 [KOSHIKAWA Shigeyuki] R Be BRERBI R FAF 7262
B L2 B Other Instructors | 51 BEE{“[YOSHIDA Kiyohito](MERBR EER} S2HF FE0%)
L BHFER Course Type BREER B MR E
BASEAE R Year 2022 K& &S Course Number 045093
EAME Semester 2% (4 % — | BAfI# Number of Credits 2

L)
B EMRE Type of Class b FERER Year of Eligible Student 1~2
& $F} - U5X Eligible Department/Class
F2731)2%4'3—FK Numbering Code ENV_BS 6320
K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science
EED) BREEF P (CEME R 7R
LARJa—F:LARJL Level Code, Level 6 K5PE (& L - BP9 A H CRENZRNAOR H , BHEEER B)
4343 —F 4 Middle Category Code, Title 3 Fidm
IN3¥Ea—K -4 Small Category Code, Title 2 R IRT
=553—F -5 & Language Code, Language 0 HAGECITHRE
Type
fhFERBEFEDRE Availability of other 1]
faculties
18 R EH1H Other Information EPE R I B R A

F—J—F Key Words
EMSERNE, BRI R, W5, 1, R

Biodiversity, genetic variation, adaptation, evolution, phylogenetic relationship

23D BH4E Course Objectives

AEFRT, BT OREEMAT O TIEL L TR RSN DI » TEIZT ) AFREIZOW T, FEADLEBRICEA %L %
WL T 5, Flo, SR HLBEESNIEMOIG | BB T T —FCHE T — X7 E O KRBT —H & RT3 2 BT DN TH:
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.

FI:Z B4E Course Goals

HIEREBREE DB BN AEWFI R Z DS ERE DAL, 2L TEY ORI Z IR 5 £ T, KN OBIEH
BRI\ZOWTOH IR T ZERTE RV, DEREENICIEE DI RBIEHERNB D LD, 2) EDIIRERERILE
DOINTFHEEI, REFIN T, 3) BN BLOE(LIZB T2 BEENEROE R, 4) BEERICESCRRBEROHEE
15, EBIT, 5) WEETH H OARERB P ENELE LR L THRETIX TORR NV EHIZOITD,

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.

{8 % 5HE Course Schedule

1) Word Zf 2729

) RTT—HUBETTT 1>

3) —ALAIEET VAR LT L e E
4) Google Cloud Platform

5) Linux OfFEWIT

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

EEFE (PE-EE)EDANELSDE Homework
FROREOTE HEEELT, 2-3 FffRE D B 2R NLEEND,
Studies for 2-3 hours are encouraged for preparation and review in each lecture.

RAEST D BEHE L%k Grading System

JRRIEL T, 2RO 7 BILL Lo S & BAERAG O Sk &35, RE~DOSB ML B0%) B LIV R—MT0%)I LT
95, LAIR—=FTIIREDOT —<IZ OV TOBMEDE EVE N5,

In principle, a student who has 70% or more attendance is subjected to the grade assignment that will be scored on the basis of
ardency (30%) and reports submitted (70%).
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fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

%52 BE Reading List

SBA—LAR— Websites

WD HR—LR— Websites of Laboratory

{i5#% Additional Information
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FLE 4 Course Title BREE A4 1 [Advanced Course in Environmental Molecular Biology 1]

SEZEFAHE Subtitle 0

E{E# 8 Instructor & 7 [FUKUI Manabu] (IR FHFHFSERT)

{84 Z B Other Instructors | #x )1l 1E & [MORIKAWA Masaakil( M1 Bk Bg 52 B} 2 #F 72 B2), 1L B X [YAMAGUCHI
Yoshifumi](KIERMEMFIERT), I HEHIKASAHARA Yasuhiro](RIRBHARFZEAT), %A IE
RILOCHIAI Masanori] &R EH2HF 2257

L BHFER Course Type BREFEFHE R M ELE

BASEAE R Year 2022 K& &S Course Number 045094

EAME Semester 158 B 578 Number of Credits 2

B EMRE Type of Class s HEER Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F>432 %' 3—F Numbering Code ENV_BS 6332

K52 —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

BB BREE T CEMER T HR)

LARJILa—FK:L AL Level Code, Level 6 KEBE (& - PR B R E CRERZAROFR A | FEiEERE)
th 4343 —K -4 Middle Category Code, Title 3 K

INDHEO—K 4 Small Category Code, Title 3 EWMT

=553—F -5 & Language Code, Language 2 HARGER CHFEDOASAV I AR, Sl B R ERITHEH SR (HAGE
Type i%un)%ﬂ%ﬁ#%ﬁx%

= EREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information AW R R B R H

F—")—F Key Words
WA MIRBREL, 5 FAEW, EBT, R, ML, EAEAM Y, A

Microbiology,extremophiles,molecular biology,ecology,molecular Entomology, development and biochemistry in mammals

%M B1Z Course Objectives

EWHE T AR RO EBREALNICTHEEHIC, BREESMFISK T YOI Z 5 T2 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

SARIRBREL ISV TAEY D E Lo B AR R OFEER I JOBREE SISk 324 M OIS HE A 7 72 DR L~ L THLfig
52L&,

To understand the principles of their ecology, physiology and biochemistry including patterns and mechanisms of adaptations
to various growing environments in relation to environmental properties.

2% E5HE Course Schedule

1. — A e (31A], ?aa#)

-1 AR O L CRFE, /08, £
1-2. MERBBROHENFELLTOMEY

1-3 K A R RE AR

2./7“/M%&$%%&ti§f“‘i$% (3[Al, %)
2-1. LR A A e

2-2.57 ) NS A

2-3 A AERRF DO EGE Dy 7 AL 1]

3. MABRERBEM AW D4y 1M (3181, &)1
3—1. iﬁzlz?%fm

3—2. ity

3—3. I

3—4. ﬁ%ﬁﬁi 7B

3—5. LimEE (i A EE)

4. 5y BB B e, %HA)

4-1. B 2o Hiigk

4-2. BB OOBREEIE S O oy T
4-3. B DA RO 43

5. WFLEEORAABY LS 3 A, (L)
5-1. MBED uXD‘I‘.(%\ééE%*E% )
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5-2. AERIEE MEDOHERF IR (AR

5-3. WHILFHDO M BRBEHIG (& IRAGR)

Organisms inhabit in various environments. Their metabolic diversity and adaptive capacities are higher than our expectation.
To better understanding of their roles in various ecosystems and adaptive molecular mechanisms, we study the following
topics.

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

Molecular Biology of Extremophiles (by Masaaki Morikawa)
Hyperthermophiles

Psychrophiles

Halophiles

Acidophiles/Alkalophiles

3.
3_
37
3_
3_
3- Oleophiles

Q1 = W DN —

4. Molecular Entomology (by Masanori Ochiai)

4-1. Fundamentals of Molecular Entomology

4-2. Molecular Mechanisms of Environmental Adaptations in Insects

4-3. Molecular Mechanisms of Stress Tolerance in Insects

5. Development, physiology, and biochemistry in mammals (by Yoshifumi Yamaguchi)
5-1. The body plan (Developmental biology)

5-2. Principles of homeostasis (Physiology)

5-3. Cold adaptation (Mammalian hibernation)

EEFE (PE-EE)EDANELSDE Homework

R T B YRR OO B T ERLETHD,

Handouts will be distributed at the beginning of each lecture. Students need to check the specific parts of the handouts after
each lecture. Information on suggested reading in the summary book may be useful for further understanding of individual
chapters.

RIESEM D EZEE L% Grading System
RO EIZB T HEME, QRE~OBNEE, Q) FHIRLF—FDONFIZL> TRHMII 25, ENENOFANO b=
1Z, (D=10%, (2)=30%, (3)=60%%7 %,

Attendance rates and reports

fh S ERFEIED & Other Faculty Requirements

THX AR ZF]E Textbooks
Brock Biology of Microorganisms (15th Edition),”M.Madigan et al.: Pearson, 2017

EE 5 Reading List

SMAR—LAR— Websites

WD HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title BRIy AW =A% I [Advanced Course in Environmental Molecular Biology 1]

SEZEFAHE Subtitle 0

E|EHE Instructor —# IR [MIWA Kyoko] (KZF:PBi ERER 55 Bl 2 2005¢)

B L B Other Instructors | =4k JES[TAKABAYASHI AtsushilEIEEFFAUFZET), R @ 5][WASHIO Kenjil(Hiskez
B2 geRe), M 5—[TANAKA Ryouichil{KIEAMAFZERT), 7 #£TO Hisashil(fk
ERLZHFZERD), Y8 THAIHORI Chiaki](HERER B R A BT ZERT)

L BHFER Course Type BREFEFHE R M ELE

BASEAE R Year 2022 K& &S Course Number 045095

EAME Semester 158 B 578 Number of Credits 2

B EMRE Type of Class s HEER Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F>432 %' 3—F Numbering Code ENV_BS 6332

K52 —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

BB BREE T CEMER T HR)

LARJILa—FK:L AL Level Code, Level 6 KEBE (& - PR B R E CRERZAROFR A | FEiEERE)
th 5% —FK -4 Middle Category Code, Title 3 Krim

INDHEO—K 4 Small Category Code, Title 3 EWMT

=553—F -5 & Language Code, Language 2 HARGER CHFEDOASAV I AR, Sl B R ERITHEH SR (HAGE
Type AFHFE) B E T DRE

= EREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information AW R R B R H

F—")—F Key Words

T AR, Y| BREEISE . /7 THHE . B b, YER R ARV R, IRSBIGER . &/ L% T fENT | W) oy iRl =R
plants, microorganisms, fungi, response to environments, molecular mechanisms, evolution, photosynthesis, tolerance to
environmental stress, carbon circle, genome—enabled analysis, plant—degrading enzymes

2% d B1Z Course Objectives

DA, i, BREILERCARN AMMMED 1L~ TOLL B, HEAL OB RIS AR A G THR5, ARERICE
T ERED O EMBIR AR Z 75, EMmBLRE 1L~V THFT 5720 O EBRTFIESCHT FIEE T 5,

To learn plant mechanisms underlying growth and responses to environmental stress from the viewpoint of evolution and their
application.

To learn biological interactions between microorganisms and plants in ecosystems.

To learn the experimental methods to reveal molecular mechanisms in organisms.

¥l 3% H4Z Course Goals

T DEREEIRE - ARV ATHPED L B4y F L~V CEEL | A3 52 LM CE D, ERBRITHIT DM S O AT
FEAEHEPERER A ~DIEHERATDIERTED, EMBGE 73 F L~V TR T D12 O ERFIELHI T 521 T
&5, EMBFEOM R A FASIE AT 2HMTCTEIC OV THIAT 52808 TED,

To explain molecular mechanisms underlying response and tolerance to environmental stress in plants.

To explain biological interactions between microorganisms and plants in ecosystems and their applications to industrial
utilizations.

To explain the experimental methods to understand molecular mechanisms.

To explain the methods and technologies to apply the basic knowledge of life science for the society.

2 EEHE Course Schedule

B DATI =R L REICE LA R

AR W DB EEE Sy DR

< ERIKEIB IOV RNA seq DIEREEE D NG RE~DIEH

- HIBRER B2 DO 2R B\ LEE I DAL WM D LR LRERESS T

MY DIFTIVEEIRDFE, KR Z BRIV OEH | I L5759 HHEE
W% 53 R DIAE 3 LONE) o iRl 32 O FERs L I 98

—Molecular mechanisms of photosynthesis, photosynthesis in response to environments

—Biochemistry of photosynthesis, senescence and nutrient transport of plants

—Basics of RNA seq and electrophoresis, and their application to photosynthesis

—Evolution of plants for adaptation to environmental change on earth, application of functions in plants
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—Identification of mineral transport molecules in plants, generation of plants tolerant to nutrient deficiency and toxicity,
remediation of polluted soil by plants
—Plant—degrading microorganisms, and basic and applied researches of plant-degrading enzymes

EFEEE (FE-EE)FEORALS E Homework
FROREOTE HEEELT, 2-3 RffRED B 2R NLEEND,
Studies for 2—3 hours are encouraged for preparation and review of each lecture.

RAEEEE DO E#E L% Grading System
RE~OSINEE(B0%), LR—RERER(0%)%E B ZE L CRHEIT 2,
Class participation (50%), reports and tests (50%)

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks
TR AMTFHER T IBLAT T D,

Handouts are distributed in each lecture.

%52 BE Reading List

SBA—LAR— Websites

WD HR—LR— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/plantadapt/index.html
http://www.lowtem.hokudai.ac.jp/plantadapt/ryouichi/Ryouichi_Tanaka_Web_Site/index.html
http://noah.ees.hokudai.ac.jp/emb/miwalab/
http://noah.ees.hokudai.ac.jp/emb/HP/jouhou/washio.html

{i§% Additional Information
AERIINAT VLo AR Gt &AL TA L HEH) TEiE T & ThHD,

HyFlex classes (in—person and online class) will be given.
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F1 B4 Course Title YA Re~# 5554 1 [Advanced Course in Plant Ecology 1]

EEE Subtitle 0

EE# R Instructor /NEF 752 [ONO Kiyomi] (RIEBMH2RFZEHT)

{8442 B Other Instructors

FLB#E5I Course Type BREEFEFHE R ELE

BASEAE R Year 2022 K& &S Course Number 045096

EAR Semester 15214 B {7 Number of Credits 2

MR Type of Class s FERER Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_BS 6340

K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

BB BREFE T EMER T HR)

LRI)ILa—K:LAR)JL Level Code, Level 6 K7FPe (&L FER) BEME B GREMZAKROFR B | AFseisERt
H)

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

IN3¥EO—K & Small Category Code, Title 4 FEYHERES:

B 583—F- 858 Language Code, Language Type 0 AARGECTITORE

=R EBIEZE D EIE Availability of other faculties 1A

18 R IH Other Information W PE R I B R A

F—J—F Key Words
Bk, EEFAH, KR, AN-RAIRE, & CO2

photosynthesis, nitrogen utilization, water relations, stress responses, elevated CO2

23D BH4E Course Objectives
W OARE IR FEDAN = A LB L A BRI OBEN LR T 222 B ELET, BIRROHEMOERESE
HAMHD % BB SARRBREEICODMIBIRL TOD N 1IN TRRIEITRVET,

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.

Fl|3%E H4Z Course Goals
- fe EoEERY DL RE A OEE, BIOL, TNOOAEBFRELL CTOLERBROEELORHEIZ OWCEES S,

— To understand ecology and physiology of terrestrial plants, and their relationships with the properties of the ecosystems as
their habitats.

{8 % 5HE Course Schedule

FZEFT

DDA R

2) B REE) Dk

3) I ELARIR A~ DR DG

4) fEM D EEFE -V DEIAFRF H

5) IHEL H Tk

6) i CO2 BREE~DREW) DI

) T D KFH

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

#HFE (FPE-EE)FORNBLSE Homework
FREDIRDITFHRNE DR ERATL E T, BIRATRD DI DR EEH RS TWO D BE RS T 22 LT TT,
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Handouts will be distributed at the beginning of each lecture. References suggested in the handouts may be useful for further
understanding.

RAEEE M D E#E LA % Grading System

FRIELT, ¥R 7 BLL EOHFE 2GR0 &L LET, 72770, BAFHE~OBIMNE L0025 HIE T&2
WA, HEICEDEANHIUT R BRI L EE A,

AT, FEAOBINEE L > GHEL T, BEA~OBNMEE TIX, B SICIVBEFELIOET DB NEL TODNEIHM
OV THEHMBLET,

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.

fhFERBIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks
HARFITEHLEEA,

Textbooks are not used.

EZ 5T E®E Reading List

TEA AR/ KR e R4, 2015
WK EAES DD FEAEYF 2 SC— A HAR, 2003
WO AERE—EERREE OIS TR E BB B, 2013

S BAR—LR—T Websites
https://noah.ees.hokudai.ac.jp/bio/%e6%a4%8d%e7%89%a9%e7%94%9%e6%85%8b%e5%ad%a6%e3%82%b 3%e3%83%bckbe3%82%b9%e3%80
%80course—in—plant-ecology/

WD HR—LR— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/plantadapt/

{l5% Additional Information

 Z ORI TR B A ZEAT (FLIRS v /R 2) G = TITVE T, RPUTE - TUIA L T A (2oom T2 D2 EbBHDHD T, %
A AL, FYHE VN IZHANZA— L TR NG TTZEN,

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 (zoom).

Please send an e—mail to Dr. Ono before registration.
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F1 B4 Course Title HEWY) A= Re~# 556 I [Advanced Course in Plant Ecology 11]
SEZEFAHE Subtitle 0
EFH A Instructor T & [KUDO Gaku] CREFBEHIERBRIR B AF 9ERT)
{8442 B Other Instructors
| BHFEA Course Type REFEFHE R ELE
BASEAE R Year 2022 K& &S Course Number 045097
EARS Semester 25 (Fk % — | BAGI# Number of Credits 2
L)
B EMEE Type of Class Hisis X E R Year of Eligible Student 1~2
YW &REF} 2S5 Eligible Department/Class
F>432 %' 3—F Numbering Code ENV_BS 6342
K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
5] BREEEN P (BRI
LR a—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) B RLE CRERRZNAOR B | HseiEER B)
th 30 —FK -4 Middle Category Code, Title 3 Krim
IN3¥EO—K & Small Category Code, Title 4 FEYHERES:
B E83—F-8#8 Language Code, Language 2 HAGER OTEREDNAV AR ST R ER T S 35 (H AGE
Type AFHFE) B E T DR
= EREIEZF DT E Availability of other 1 7Af
faculties
18 R EH 1§ Other Information W PE R I B E R A

F—")—F Key Words

TIHAERE T EACAERE T WIS, AETE S AW EAE A R R R R A AR 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 DOANE SRR IE A A AR AR OBLS ) HEE T2

Understanding of diverse reproductive systems and life-history strategies of plants on the basis of biological interactions

FIE B 4E Course Goals

HEW) DT8R & AR TR B AT DDA OV T, FEREN DR SR O Ry 7 AT ONW TS

FHTER SR B ) CHEECED D OHMAE S 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.

$ZEEHE Course Schedule

1) BSRIEIR PRI

2) B AT WD SR

3) Y R A KDY R AAEH

4) FEA- WA LI A KD A e

5) T4 O & S JE AT HE G

6) BB BT R A 3K D A W T AE B

7) rma— U Rl &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

EEFE (PE-EE)EDANELSDE Homework

BEOBRIZERNBE O ER 2L NTHBTE R A AT 5, BRI ONEREITRIILTWDREE e S 4 S T 2281k
0. BEOBMERERDHND,

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 B HE L%k Grading System
BEAOBINEELL R —MNIE> T2, LR—F IR EOT — < ITOWTCOBR A A T2,

Evaluation is based on the participation in class and writing a report.

fhFEREIE D E M Other Faculty Requirements
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T¥ A ZFF Textbooks

& 52 BE Reading List

SMAR—LAR— Websites

AE=E DR—LR— Websites of Laboratory
T A28 http://hosho.ees.hokudai.ac.jp/” gaku/index—j.html

{i5#% Additional Information
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FlB 4 Course Title B A e 4534 1 [Advanced Course in Animal Ecology 1]
E&EHE Subtitle 0
FFHE Instructor /NR - ER [KOIZUMI Ttsuro] (K 2EBe M ERER B2 Rl AR 22658
$HL% B Other Instructors | FFH F&S[NODA Takashi](MIERER SR FHEAFSERE)
FBFEA Course Type EREAFREEMEA
BB EE Year 2022 Ef &I FE-S Course Number 045098
EAME Semester 1% (FF — | BAIE Number of Credits 2

L)
B EMRE Type of Class b FERER Year of Eligible Student 1~2
& $F} - U5X Eligible Department/Class
F2731)2%4'3—FK Numbering Code ENV_BS 6352
K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science
EED) BREEF P (CEME R 7R
LARJa—F:LARJL Level Code, Level 6 K5PE (& L - BP9 A H CRENZRNAOR H , BHEEER B)
4343 —F 4 Middle Category Code, Title 3 Fidm
ING#IO—F -4 Small Category Code, Title 5 BT
=553—F -5 & Language Code, Language 2 HARGER NIGEONAV AN, S H R ERIAEA S35 (A AGE
Type SAFIEE) B E T DR
=P EREISE DRI E Availability of other 1]
faculties
18 R EH1H Other Information EPE R I B R A

F—J—F Key Words
g, EIRRE, BEEE, 1T8h, fRe. 1k, Bis

Animal, population, community, behavior, conservation, evolution, genetics

2% d B1Z Course Objectives

W O A TE S K OATENC B 2 JLRERY e B AR L P SR F 15 B OB RHE X OFREE OB EL 2 DR EIERE IOV TH TN Hi
ERERBEZIT T 24 D A RERY - AL IS BT DWW TR ETED 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 DHERFTIZ AL
TR AL PR TEDIINCIRDT L, ITEDBREAENCIV G SR ISNOEBH, ARBRFEIC OV TEMTE DL
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.

{8 % 5HE Course Schedule

55 P4 50 (3 [\])

MR ORE R, TERIAE BAEH SRR IR TR ARME D 22/ N F— 0 2 DHERTTE A 7 e A

JNSRARRR (12 (A1)

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-BETHFEDRHNAEESE Homework
FRIZRRES 20N,

No special task

RAEEE M D E#E LA % Grading System

BEEHED 6 FILL LA REEHT O RET D, 72120, AT ERE EL BB AHIUTFHIRL R —Me L Ic k%
&5, ZHEA~OSIMEEE (50%) | FEIOFZEITIITDHLAR—F (60%) IZLDFHI AT,

At least 60% of attendance for total lectures are required. However, absence due to necessary reasons, such as fieldwork, will
be compensated by a report at the end of semester. Grading is based on the involvement in lectures (50%) and small reports
after every lecture (50%).
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fh S ERFEIED & Other Faculty Requirements

TX AL EHFE Textbooks

ARBE AR B AR SR H B R, 2004

REEEAERES & T E - B S UK RS, 2003

Ecology: from individuals to ecosystems, 4th edn.Begon, M., C.R. Townsend & J.L. Harper: Blackwell, 2006

EE 5 Reading List

SBAR—LAR— Websites

WD HR—LR— Websites of Laboratory
https://noah.ees.hokudai.ac.jp/envmi/zoo/index.html

{i§% Additional Information
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FLE 4 Course Title B A= e 24534 11 [Advanced Course in Animal Ecology 11]

SEZEFAHE Subtitle 0

EE# R Instructor BPH &S [NODA Takashi] ORZ2Pe I ERER BERL 2R 7205%)

1HL 28 Other Instructors | /MR HER[KOIZUMI Itsuro] (MUERERBE R} £HFZERT), 5% EMIAGETSUMA Naokil(71—
NRELZ—), K& 2 EIOHDACHI Satoshil(&X IR B2 MF 22 AT), £ H AIKISHIDA
Osamu](Z —/VRtE4—)

L BHFER Course Type BREFEFHE R M ELE
BB EE Year 2022 Effl &I FE-S Course Number 045099
EAME Semester 2% (B % — | BAfI#I Number of Credits 2
L)
B EWEE Type of Class Hisis X E R Year of Eligible Student 1~2
& $F} - U5X Eligible Department/Class
F>731)>4"3—FK Numbering Code ENV_BS 6352
K52 —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
5] BREEEN R (EME R IR
LR a—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) B AL E CRBRRZNAOR B | HseiEER B)
5 ¥$E2—F £ Middle Category Code, Title 3 K
IN3¥EO—K & Small Category Code, Title 5 B AERET:
B E83—F-8#8 Language Code, Language 2 HAGER OTEREDNAV AR S8 R ER I S 35 (B AGE
Type SAFEE) B E T DR
= EREIEZF DT E Availability of other 1 7Af
faculties
18 RE1H Other Information W PE R I B R A

F—")—F Key Words
), (EARRE, BEEE, 1THh. fREe, b, R AEIEH

Animal, population, community, behavior, conservation, evolution, species interaction

2% d B1Z Course Objectives
B AR D IRE OBE S EBURIZ DWW CEAERIZ BEiR 95,

The objectives of this course are to understand an overviews of recent history and present status of animal ecology.

¥l 3% H4Z Course Goals

WA RRFEDORGE OIE R LBURITOWT, SRR, FEEE. 1TE), fra, b, MR EEITREDITZERE Y 712D
TR TED IO 5T,

To summarize overviews of recent history and present status of animal ecology, especially, research topics about population,
community, behavior, conservation, evolution, and species interaction.

2 EEHE Course Schedule

T [ P 5 AR AR R

J= TR R B AR

LA LR A R R (O I LD
INRRR AR A RE S

KGR W PLAE OO R

Takashi Noda: community ecology

Osamu Kishida: species interaction

Naoki Agetsuma: mammal ecology

[tsuro Koizumi: conservation ecology

Satoshi Ohdachi: phylogeography of mammals

#HFE (FPE-EE)FORNBLSE Homework
FHFECHY LT DR, 3 XU RE Q) O T E A,

Students need to read a few scientific papers and prepare things for group presentation as homework.

BAEEE M D E#E LA % Grading System

JRANELT, 22RO 7 FILL R R & ARl DO &tk &35,

RO EICKBITLEME, QBEE~DOBIMBEIZLS>TEHET 5, TNZENOFMOLEX, (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.

fhFEREIE D E M Other Faculty Requirements

TXALZEFE Textbooks
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§RE 15 B Reading List

Ecology: from individuals to ecosystems, 4th edn.,/Begon, M., C.R. Townsend & J.L. Harper: Blackwell, 2006
REERARRES ' T B~ B P 50 OO R 2, 2003

T ARE A BB AP, e — 7S - JEST IR, 2007

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{i§% Additional Information
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F1EH4 Course Title W PEAE W) B B 52 AL F5 3 1 [Advanced Course in Marine Biosphere Science I (Marine
Environmental Biogeochemistry)]

REEHE Subtitle 0

FEHA Instructor THE B [KUDO Isao] (KEEBEKERHAHFZERT)

84 B Other Instructors | 4T Z[YOSHIMURA Takeshi]UKEER}EWFIERT), A JI[TAKAGI Tutomu](7K FERL A
ED)

L BHFER Course Type BREFEFHE R M ELE

BASEAE R Year 2022 K& &S Course Number 045100

EAME Semester 2% (B % — | BAfI#I Number of Credits 2
L)

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

& $F} - U5X Eligible Department/Class

F>731)>4"3—FK Numbering Code ENV_BS 6362

K52 —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

5] BREEEN R (EME R IR

LR a—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) B AL E CRBRRZNAOR B | HseiEER B)

434 —F & Middle Category Code, Title 3 Fidm

IN3¥EO—K & Small Category Code, Title 6 UEPEAY A

EE880—K-EEE Language Code, Language 2 HARGEN QBEEONAV L TNAZE, S F R ERIME A S58 (HAGE
Type SAFEE) B E T DR

= EREIEZF DT E Availability of other 1 7Af

faculties

18 RE1H Other Information W PE R I B R A

F—")—F Key Words
WA ERL S, EA R, R, SRR IS, W7 T I | SRR PE, IS4 E

Marine Biogeochemistry, Trace Metals, Nutrients, Biological Uptake of Nutrients, Phytoplankton, Primary Production,
Fisheries Production

23D H4E Course Objectives

LR L PR &, WEEEHER L 22~ 7 n DS DERL, 0%, RERE L O RSB OB ENEDISIZED
STV OI7 DB RN IR, MEFHIER L RO AW AR IR T2 OB EIE T 5, $7o, KEAE
W K DAFET D ETOYBURIRIZ OV THREL, WEEAEIC OV T TEIAmNSOBMFLED 5,

This lecture provides teaching for the marine biological production processes related to trace metal speciation and
bioavailability and biological uptake of metals and nutrients in seawater. Physical processes to produce marine organisms are
studied, and marine production is also understood from an engineering perspective.

FI:Z B4E Course Goals

OUHFEIZBIT DR A FEL MBS R L R BIE L OBREFHP &5,
OUHEIZRBII DR BIFER BLOREBEIFERIZ OV T TES,

OUHFEERERIZR DI A PR LM O SR B AR T 2 AW E L O BREFI TX D,
@OISLRFBRFED LA DN THIATED,

OUFLEIZ BT DEEARM 2 B FE % 11 R CT& 5,

(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.

(®Students can explain basic physical processes in the ocean in terms of dynamics.

2 EEHE Course Schedule

OHIER LD DB T30 D IR A b
QBB AR E Ao P — L9 5K
OUFLEIZ BT DI R4 RS AE FE DR ALVE
OIS RFRFE DAL F:

GBI BIT BRI EKRAEEEDRDY
ORI

(DPrimary production in the various marine environments
@PFactors controlling the primary production in ocean
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(@Relationship between trace metals and primary production in ocean
@Biochemical process and mechanism for primary production

®The role of flow in the lives of aquatic organisms

®)related topics

#HFE (FPE-EE)FORNELSE Homework
RERBIHSNDEBRBIOLVR—MATI, 1— 21F[H,

Homework or report will be given at each lecture. It will take for 1-2 hours

RESEM D EZE L% Grading System
RO EIZB T HEME, QRE~OSNMEE, Q) FHIRLF—FDONFIZL > TRHMII 25, ENENOFANO b=
1x, (D=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.

fhFEREIE D E M Other Faculty Requirements

TXARZEFE Textbooks

EE 5 Reading List
An Introduction to Marine Biogeochemistry Second edition,”S. M. Libes: Academic Press, 2009
Chemical Oceanography, 3rd Ed./F. J. Millero: CRC, 2006

SBA—LAR— Websites

WD HR—LR— Websites of Laboratory

{#% Additional Information
FRETHRNTY ML, Rk, RE, T ey =8 —%THIITD
AT EARIC HARETTT,

Lecture using prints, projector and others
*This lecture basically provides teaching in Japanese.
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FlB 4 Course Title W PEA Wy BB B B2 Bl 2 45 3 11 [Advanced Course in Marine Biosphere Science 11 (Marine
Environmental Biology)]

REEHE Subtitle 0

HEZB Instructor iH Fis [URA Kazuhiro] (KR5BEKPER AT

$#H LB Other Instructors | IH/K FAKISHIMIZU Munetakal(7 4 —/L R &2 —)

L BHFER Course Type BRESR B MR E

BB Year 2022 K EIZIES Course Number 045101

EARS Semester 2% (%4 4% — | BLE Number of Credits 2
)

B EMRE Type of Class s HEER Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F>432 %' 3—F Numbering Code ENV_BS 6360

K52 —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

BB BREE T CEMER T HR)

LARJILa—FK:L AL Level Code, Level 6 RFPt (& L - TP AR E CRENBRNEORH  BFEfER B)

th43#53—K -4 Middle Category Code, Title 3 Frim

IN¥EO—K & Small Category Code, Title 6 UELEAY A

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

Type

P ERBIEZF DRI E Availability of other 3 et & Tr

faculties

## B E1H Other Information YR B E

F—")—F Key Words
FFE, 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

%M B1Z Course Objectives

KEEENY) DER B ~ D i LI B AT = A DRI N OO, N OEEE X TEW A FE (B O REE 2N
2o

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 E PRI C OV TR BE L O DV TR T 5,

A HEEN ) D FEAR N 72 A BRI OV TERELOBDY TRl T& 5,
KB DANE S — o LB L OB AT TE D,

HELEDBREE A TN T DK BE M) DISE AN =X LDV THIATE S,
FEGer72 £ v (JEFRHE) D720 O BAR 2 HIR AR 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

#2351 Course Schedule

1) A D A PR R
2) B OBREE DG
3) D EIH LA —
4) SR DA

5) Wi P S MEBh ) O A LR e

6) Wi PE M 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 (FPE-EE)FORNBLSE Homework
REPICHR
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To be announced at class

REEST D BEHE L% Grading System
EEOSMEELE (40%) | PR RFEE (30%) BEL O A—M LB (30%)

To be evaluated by active participation in class (40%), presentation (30%) and report writing (30%)

=P EREIE D & Other Faculty Requirements

NEUZRIBDIDY I OBEEF ¥ SA TR CELG B I AR D FAEDIBIEZTF AT 5,

Students from other graduate schools may be accepted if there is room and if they can take the course on the Hakodate
campus.

T¥ AT Textbooks
ETICE R R B R T2,

Handout will be provided at class.

EE 5 Reading List

SMAR—LR— Websites

WD HR—LR— Websites of Laboratory

{i§% Additional Information
BRI TR
This course will be held in Hakodate.
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FlB 4 Course Title KER 255 1 [Advanced Course in Aquatic Biology 1]

SEZEFAHE Subtitle 0

EE# R Instructor ] e [NAKAOKA Masahiro] (b5 AEMBE 7 — VR EH 2 — (B )

HLH B Other Instructors | £ B T & F[NAGASATO Chikako(Z7 4 — /L FELZ—), UV A HMEE[YOTSUKURA
Norishigel(7 4 —/V R4 —), HEE A IHISADA Tomonoril(7 4 — /W REL4—), fHik
F[DENBOH Takashil(Z7 —/LR &L % —)

FLB#E5I Course Type BREFEFHE R M ELE
BASEAE R Year 2022 K& &S Course Number 045102
EAME Semester 2% (4 % — | BAfI# Number of Credits 2
L)
B EWEE Type of Class Hisis X E R Year of Eligible Student 1~2
& $F} - U5X Eligible Department/Class
F>731)>4"3—FK Numbering Code ENV_BS 6372
K52 —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
5] BREEEN R (EME R IR
LR a—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) B AL E CRBRRZNAOR B | HseiEER B)
434 —F & Middle Category Code, Title 3 Fidm
IN}$ETI—F -4 Small Category Code, Title 7 KA F
B E83—F-8#8 Language Code, Language 2 HAGER OTEREDNAV AR S8 R ER I S 35 (B AGE
Type NIIIGE) B E T HIRE
= EREIEZF DT E Availability of other 1 7Af
faculties
18 RE1H Other Information W PE R I B R A

F—")—F Key Words
KA BE WESE TN Ml s RIS EEERET BEMEARETY EERAES
Aquatic Biology, Marine Ecology, Oceanography

2% d B1Z Course Objectives

AGEFNT N WEE NS TR EFT T 2EMOIL | BIROMY 7T 7 by M HIER E D— IR A PER I RFIT B A Y
TC, EEARW koM S, F84, BB, AREZR ST LU TRFRL 9 5L eh I, KBRS AW OIS 2 F O, il sR
BDAMFEL DARIEE EWEL, EFREDE VDO OIFT 522 BINET D,

To understand the fundamentals for ecology and physiology of aquatic organisms

To understand the fundamentals of biological and chemical oceanography

FIE B 4E Course Goals

LHERE HATEA T DGR OKBEIERE TSI MO RS AW Bl O Rk L BRIR 0 IS 2 I i B 952 &
ZHEEET D,

To be able to explain the ecological characteristics of aquatic organisms

To be able to explain the physiological characteristics of aquatic organisms

To be able to explain the relationship between marine organisms and marine environments

$ZEEHE Course Schedule

LI F OS5 B OWNFIZOWGEREIT,
VRO ZERME SRR

LTI DEBERE LA ER

. BEOMIAREE O 2R EL L

. BEOATH, A

. KB A LR E

Some lectures will be provided by Polycom or ZOOM.
Lectures will be given in English for international students.
Exact schedule is determined later.

[©2 I NENVURN (O

. Biological productivity in the Ocean (Kudo)

. Evolutional biology of hybridization in fishes (Munehara)
. Diversity of embryonic development in teleost (Yamaha)
. Bio—logging Science for aquatic animals (Miyashita)

. Marine Plankton and Benthos ecology I (Nakaoka)

. Marine Plankton and Benthos ecology 11 (Isada)

. Biology of seaweeds I (Nagasato)

. Biology of seaweeds II (Yotsukura)

CO 1 O U1 &~ W DN —

3

HHFE (FPE-EE)FORNBLESE Homework
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R EHOFEAN, FrROHEREEBZBICL TRV,
Students are required to read the chapter of the textbook in advance.
Students are required to answer the questionnaires after the class.

BAEEE M D E#E LA % Grading System
23 (EH) ~DHIE L LR — M L DA B

Students will be assessed by (1) questionnaires in every class (70%) and attitude of attendance (30%).

fh S ERFEIED & Other Faculty Requirements

THX AR ZF]E Textbooks
Invitation to Oceanography,Paul R Pinet: Jones and Bartlett Publishers, 2013

&5 ERE Reading List

FeB R BANA RS GR  HE EIE, 2021

IREBEAL T HARDHHI I ANEZ D00 : K T TEDVDLIEDOERER,UAR & #iktt, 2020
WEEOAERETF A,/ B AR RASRE fR U AR, 2020
BV, FHME A EE, 2020

SBAR—LAR— Websites

B D HR—L_R— Websites of Laboratory
http://www.hokudai.ac.jp/fsc/

{i§% Additional Information

HUEEIX, AL EME T ¢+ — VIR 2 — (B R ST, 28 B v SE BRI | AR BRI JE R A . K g SEBRPIT) 12
FTRLCWET, A F =R e WA v T A T v U RBEROZHBESHE OB 5L R —MERKIZ LD
OET, REITEPHEBERNTITOET, SEHNREVELZS, JBEEIZ ELMS BEUOA—/LE@L CHEELET,
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FlB 4 Course Title KR 2 %55 T [Advanced Course in Aquatic Biology 11]

SEZEFAHE Subtitle 0

EE# R Instructor (LY PAER [YAMAHA Etsuro] (At 5 AEWE 7 4 — N PRS2 — (BR))

{84 Z B Other Instructors | 5251 5AZE[MUNEHARA Hiroyukil(Z 44—/ KtEr%—), B F Fi1t[MIYASHITA Kazushi](>7
A=Vt Z2—), LA EIYAMAMOTO JunJ(Z4—/VRtEo4—)

L BHFER Course Type BRESR B MR E

BB Year 2022 EEIES Course Number 045103
EAR Semester 21 B {7 Number of Credits 2

B EMRE Type of Class b FERER Year of Eligible Student 1~2
& FF} - U52X Eligible Department/Class

F2731)2%4'3—FK Numbering Code ENV_BS 6370

K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science
EED) BREEF P (CEME R 7R
LARJa—F:LARJL Level Code, Level 6 K5PE (& L - BP9 A H CRENZRNAOR H , BHEEER B)
4343 —F 4 Middle Category Code, Title 3 Fidm

ING¥AO—NF -2 Small Category Code, Title 7 KEEY) T

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

Type

fhFERBEFEDRE Availability of other 1]

faculties

18 R EH1H Other Information EPE R I B R A

F—J—F Key Words

KB, BERSA, ANVAAT  ASAFaFX 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 B1Z Course Objectives

KB R T2 DONTOLODDEIE BT | EDIAACLRIEIC B 5 2 D BB 8, [T E ORpEA 21
T D, SHIT, ENOEMNT T2 HIEEBRLL . EIRFI I OWTHEAET 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.

FIE B 4E Course Goals

1) KE OB OITENC R B 5 2 D ERAZBEL , 3 T%5

2) KB DBV D 53 AR ZARD AT T IEZ B . I TED,

3) KB OB D o3 AT Z Rk D HER ZBRAEL . SR TE 25,

4) KB OB DA DDA UL BFER A BRL S TS,

5) KE Q&N EEPREL TRIHT 270 O FREBMRL | 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.

$ZEEHE Course Schedule

1) AF a7 OEAE ('F F) Basic theory of bio—logging (Kazushi Miyashita)

2) A4 X7 OIRA ( F) Application of bio—logging to biology (Kazushi Miyashita)

3) BEEFEDOARELTTE (1UAS) Ecology and behavior of cephalopod (Jun Yamamoto)

4) 2V AA T DOHHE (1LUAS) Ecology of Japanese flying squid (Jun Yamamoto)

5) dbifgiE O OB LT (52)5) The history of fish fauna in the coastal regions of Hokkaido (Hiroyuki Munehara)

6) b E (2L B A A 0 AR B P (52 ) Ecology and phylogeography of littoral fishes in Hokkaido (Hiroyuki
Munehara)

7) K EE @ D 2R EEOF] I (1L) Utilization of marine diversity in aquatic animals (Etsuro Yamaha)

8) K ENM D LAREMENHDIFEER (1113Y) Genetic selection in aquatic animals (Etsuro Yamaha)

EFrE (FE-BETHFEDRHNAEESE Homework
RIS T D5 E R Z2EABAGTLIEEROD, & CHRITFOHER T 5,

AAESTE D EHE L% Grading System
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3 (B ~D I LU R — M2 & Hfe & HREATh

fhFEREIE D E M Other Faculty Requirements

THX AR ZF]E Textbooks
(EHERE

& 52 BE Reading List

SHBAR—LR— Websites
http://www.hokudai.ac.jp/fsc/, http://www.fsc.hokudai.ac.jp/suiken/

WD HR—LR— Websites of Laboratory
http://www.hokudai.ac.jp/fsc/

{##% Additional Information

PSSR AL A (— VR S — (BRI 5 — | FATUKTERIRT., AP IR (TR L T,
zoom ETITLVERFEI AT AGRIAL) A HWT 10 A DARRICEPREZFN TR D, HFHiFx DBE D Y ORI
zoom E721E TV &RV AT A (RVab) 2R3 5,
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FlB 4 Course Title A Rl 4575 1 [Advanced Course in Forest Sphere Science I (Ecosystem Function)]

SEZEFAHE Subtitle 0

FF# 8 Instructor AR KRR [TAKAGI Kentaro] (b7 AEMRE 7 +— VWV RR} St 2 — (KR )

1HL 28 Other Instructors | 4EH FERE[SHIBATA Hideakil(7 4— VKt % —), BpFf FEINOMURA Mutsumil(”7 4—/LR
Yo x—), @B MEREHFUKUZAWA Karibul(Z7 44—V K& —)

L BHFER Course Type BRESR B MR E

BB Year 2022 K EIZIES Course Number 045104

EAR Semester 15714 B {7 Number of Credits 2

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

& $F} - U5X Eligible Department/Class

F2731)2%4'3—FK Numbering Code ENV_BS 6382

K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

EED) BREEF P (CEME R 7R

LARJa—F:LARJL Level Code, Level 6 K5PE (& L - BP9 A H CRENZRNAOR H , BHEEER B)
4343 —F 4 Middle Category Code, Title 3 Fidm

IN3¥Ea—K -4 Small Category Code, Title 8 FRME 74— LR E}

=553—F -5 & Language Code, Language 2 HARGER QWEGEONAV L TNAZHE, B BRI S 58 (B AGE
Type NIIIGE) B E T HIRE

fhFERBEFEDRE Availability of other 2 ARA]

faculties

18 R EH1H Other Information EPE R I B R A

F—J—F Key Words
BREREE, AR R —E R BRIRAE), WHEIEER. 5. &7 IE, o Fik

forest environments, forest ecosystem services, environmental change, material cycles, snow, methods and the instruments

23D BH4E Course Objectives

WFFEMITIIAE L TATH R AR TP B T, MR EBRIE O ANEN | FMZE M ORF S BREE R AR, TR 4 AP T
OBV BEMROEREMEFFE EODHY FIZONT, 74—V RRE TIEEZ T I E R IR E 7 5,

This program is a practical training course held in university experimental forests. Students learn about the interaction
between forest ecosystems and the environment, forest services, carbon—water—nitrogen cycles, forest management and
watershed conservation, and these observation skills.

Fl|3%E H4Z Course Goals
BREREECEM R I T2 E BRSO E FIAZUI 322608 TED,

Explaining and discussing about major concepts and observation skills on the forest environment and material cycles.

#2351 Course Schedule

()1 AR ) HIBFFEAICI T 3 91 4 H OEFR#SEE XTI, FINRFZEHROE MR R A fT6E, s>V
X4 AT 5,

(2) EFE BAEIZBE 328940 528 L ALRE SRR GRS AT,

(1) This is a 4-day program held in Teshio and Nakagawa experimental forests. Accommodation in Nakagawa experimental
forest is available. More information will be announced in April.
(2) Lessons and lectures in forests, lab, and rooms will be programed.

#HFE (FPE-EE)FORNBLSE Homework
R LR

Prior learning is not required.

RAEST D BEHE L%k Grading System

(DFEB~OBIMIEEGHEO LR 40%), (2)FEMITxHDHAEE (30%) . LR —FDORE (30%) (2L > TrFfli42,
Scoring based on (1) contribution to the course management (40%), (2) level of understanding on lectures (30%), (3) quality of
the report (30%).

fh S ERFEIED & Other Faculty Requirements

TX AT} E Textbooks
BRI O E IR AR S W JChE 35S AR, 2015
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E X5 & Reading List

S BAR—LR—T Websites
https://www.hokudaiforest.jp/

AE=E DR—LR— Websites of Laboratory
https://www.hokudaiforest.jp/

{i§% Additional Information
Bty L AEGURIIC RS T, BRI A AT 3558 0BV ET,
Date and style of the program will be changed owing to COVID-19 condition.
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FLE 4 Course Title AR Bl 457 1 [Advanced Course in Forest Sphere Science 1 (Forest Dynamics)]

SEZEFAHE Subtitle 0

EEHE Instructor Hit 372 [INAKAMURA Masahiro] (b5 AW 74— VIR L2 — (FaEkil))

B LB B Other Instructors | ¥ F145[CHA JOO YOUNGI(Z4—/RELZ—), P {Z[UETAKE Jun](74—/LRE%
—)

L BHFER Course Type BRESR B MR E

BB Year 2022 K EIZIES Course Number 045105

EAR Semester 15714 B {7 Number of Credits 2

B EMRE Type of Class b FHERER Year of Eligible Student 1~2

& $F} - U5X Eligible Department/Class

F2731)2%4'3—FK Numbering Code ENV_BS 6380

K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

EED) BREEF P (CEME R 7R

LARJa—F:LARJL Level Code, Level 6 K5PE (& L - BP9 A H CRENZRNAOR H , BHEEER B)

4343 —F 4 Middle Category Code, Title 3 Fidm

IN3¥Ea—K -4 Small Category Code, Title 8 FRME 74— LR E}

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

Type

fhFERBEFEDRE Availability of other 1]

faculties

18 R EH1H Other Information EPE R I B R A

F—J—F Key Words
AR AR, SREdAE, I, 7= a— By, e, A

Biological interaction, species coexistence, disturbance, phenology, pollination ecology, productivity, herbivory

23D BH4E Course Objectives
BIROEY), FRIARZ LU RN RE O PENEIZ B 32 2/ 222 5,

Learning forest dynamics, especially tree species and biological interactions

Fl|3%E H4Z Course Goals
BARENREIC BT D E BRSO BFE L 7 ¢+ — VR TOBEMN T IEO S

Understanding some major ecological concepts related to forest dynamics, and obtaining some skills of field works.

$ZEEHE Course Schedule

1. BRI AR BRI T 20

Resource partitioning and response to disturbances
2. B R & AR PE I

Characteristics of photosynthesis and productivity
3. REBF TR DINE

Response to herbivory

4. AT

Seed production and seed dispersal

5. BEHHKFE

Characteristics of reproduction

6. FHEEOMAIEH

Interaction among plants and pathogens

7. ZFEILAFOMNE LA HE R RE

Mechanisms of species coexistence and ecosystem function

PLEZFIRRILAFZEAR TR 29,

Training at Wakayama Experimental Forest

EBEE (P - HDEDRELSE Homework
R R 22 BT EARL T3, B OO 4~ A A A L— RITAT AT EL,

It is better to understand an allometric function previously to estimate the forest biomass.

AR D EEE LT % Grading System

HEELR—MMZED

DEEORFEITBITLERE, QFE~OSMEE, QFHRL RN —FDONEIZE > TRHI T 5, Z1LENLOFHI 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%)

fhFEREIE D E M Other Faculty Requirements
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TX A -#F & Textbooks

& 52 BE Reading List

S BAR—LR—T Websites
https://hokudaiwakayama.jimdofree.com

WD HR—LR— Websites of Laboratory
https://sites.google.com/site/zhongcunchenghongnohp/home

{i§% Additional Information
Frilam L AEGRIUC LS T, AR TR DA U I RICA R T AL E0NHVET,

Depending on infection of COVID-19, we may change from intensive accommodation lecture to online lecture.
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FLE 4 Course Title B Rl F 4 I [Advanced Course in Forest Sphere Science 111 (Conservation Biology)]

SEZEFAHE Subtitle 0

EEHE Instructor WHfE 24t [UTSUMI Shunsuke] (b5 EWHE 7 +— VR RV 2 — (FLIE))

B LB B Other Instructors | #5F EMI[AGETSUMA Naokil(74—/LREL#—), FH JRIKISHIDA Osamul(7—/L Rt
V)

L BHFER Course Type BRESR B MR E

BB Year 2022 K EIZIES Course Number 045106

EAR Semester 15714 B {7 Number of Credits 2

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

& $F} - U5X Eligible Department/Class

F2731)2%4'3—FK Numbering Code ENV_BS 6382

K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

EED) BREEF P (CEME R 7R

LARJa—F:LARJL Level Code, Level 6 K5PE (& L - BP9 A H CRENZRNAOR H , BHEEER B)

4343 —F 4 Middle Category Code, Title 3 Fidm

IN3¥Ea—K -4 Small Category Code, Title 8 FRME 74— LR E}

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

Type NIIIGE) B E T HIRE

fhFERBEFEDRE Availability of other 1]

faculties

18 R EH1H Other Information EPE R I B R A

F—J—F Key Words
A RES:, (R4, BPAVIRE, AFgER R

Animal Ecology, Conservation, Field Investigation, Presentation

12 %D BE Course Objectives

ki % 228 OIS R A A L CRAREI DR IR A AR B R LA LA H 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 OAERRIZEE T AR PR AEIEZ R T 5L 8010, ZNODAEREFI e 2B T 28 imae T O, HAJ L £L
ODH—HOIEHABEU T, Bif -7 —F 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.

$ZEEHE Course Schedule

FEEEAXOEFHEELTD. ZHH D ABEDOT NV —A 1050 C IROBRBEICEVTe. 1)EYF, RIMREEIAT, T
AN REE FAWT, R FLEO RS, MRS EZRE TS, REOT — 2N RAVH - = U OERE A SR %
ST 5. 2)IMEREEAER S ay I —CEMLIZOL, X URICIDENEMAELITY. BEORET —2%HW»
T, BEORMSHEITD. 3) WA O SRR LTV, TEET — 2 RATIEE = E L Tobrd %, 4) BihboRE
Wt DRE DB DWW TOHT 5, B BICE 7 N —T 1T O EERINL, oTiEREERLIZOL T OMIEK
RERERTDH. (R, MAEHEOERRIUICL> THNEREEINDZLENHD)

Students will be grouped into several research groups. Each research group will address the following topics: 1) Surveys of the
number of species and density of wild mammals and analyses of their population dynamics. 2) Survey on fish community using
an electric fisher and analyses of stomach contents of the collected fishes. 3) Survey on diverse invertebrates and analyses of
community data. 4) Survey on defense traits of plants against animal. On the last day, each group will make a presentation
about the analytical results of one of these topics.

EEFE (PE-EE)EDANELSDE Homework
TP TRA D TR L2 D72 D BPA TIGE) TE LR AR HID.
We hope that students have physical strength for investigation in the field.

AR D EEE LT & Grading System

HRA~DOBNINEE GER~ ORI BN LR (LB T — a0 R — b ORR) ITL > TR A I ER &3
ili¥%.

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).

fhFEREIE D E M Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List
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SBAR—LAR— Websites

B D HR—L_R— Websites of Laboratory

{i5#& Additional Information
51, E/NEIIER CEEEROLETHEZLZITIOTETHD. BROWERREA—V L TVAMNITEREE T 5. Z#HE
BaHIR 32855 0865.

This lecture will be held at Tomakomai Experimental Forest in May. The number of attendees may be limited.
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FLE 4 Course Title R B F #5535 IV [Advanced Course in Forest Sphere Science IV (Regional Resources
Management)]

REEHE Subtitle 0

EEHA Instructor W e [YOSHIDA Toshiya] (675 AEME 71— VR RS2 — (RREE))

$HLEE Other Instructors | 1 EERSINAKAJT Tatsurol(Z4—/ /LK% —), /IMk EIKOBAYASHI Makoto)(7 4—/L K
)

L BHFER Course Type BREFEFHE R M ELE

BASEAE R Year 2022 K& &S Course Number 045107

EAME Semester 254 B 578 Number of Credits 2

B EMRE Type of Class s HEER Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F>432 %' 3—F Numbering Code ENV_BS 6382

K52 —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

BB BREE T CEMER T HR)

LARJILa—FK:L AL Level Code, Level 6 KEBE (& - PR B R E CRERZAROFR A | FEiEERE)

th 5% —FK -4 Middle Category Code, Title 3 Krim

IN¥EO—K & Small Category Code, Title 8 ZRIRIE 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 DRE

P ERBIEZF DRI E Availability of other 3 et & Tr

faculties

# B EIH Other Information AW R R B R H

F—")—F Key Words
Mg PR, MRS RS B, AR L, BMERO 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 BREMEIZ OWT, B OFM S BAIENL TG 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.

% 3EHE Course Schedule

(D2 N 3 A PR BRIV TN ORFFEE T 1) TIT729, FEC VLTI 8 A5

Q) FRACHOWVWCHER, B R PETHE L&, I —T T —2&(T320, TV B T —iar FogLR—heL TEEDD
- M P 5 L UMM e VU B D R

ARG BLOBLIR

BREIRO ZARZF 7 O fRET

MW EIREARE D TR

(1)The intensive lesson will be held in an experimental forest (four days) in the second semester. Detailed information will be
announced in August.

(2)Participants will learn about the following by lectures and field tours, and put together presentation and report

*Regional resources and the concept of regional resource management

+Challenges facing regional resource management

*Examination of diverse methods of using forest resources

*Technical aspects to assess forest resources

EFrE (FE-BETHFEDRHNAEESE Homework
FRZHERTEE IR

It is not necessary to make preparations beforehand.

RAEEE M D E#E LA % Grading System

(DRI 2R GElOE 20%) , ()7 NV —T U —2IZBITHEBE (40%) . Q7L BT —rarBIULR—k
DNE (40%) 12X TR 5

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%)
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fh S ERFEIED & Other Faculty Requirements
BHEBEOEE T AR TERWGEERHD

Accommodation capacity, etc., may prevent its acceptance.

T¥ AT Textbooks

& 52 BE Reading List

SMBAR—LR— Websites
https://www.hokudaiforest.jp/

B D HR—L_R— Websites of Laboratory

{i§% Additional Information

209




F1 H4 Course Title

B P Rl 52455 1 [Advanced Course in Agro—Ecosystem Science 1 (Crop Production)]

SEZEFAHE Subtitle 0

E{E# 8 Instructor

28 PE—EF [HOSHINO Yoichiro] (bJ5 EWIE 7 4 — VB St 22— ()

{8 4% B Other Instructors

S BaZ[HIRATA Toshiyukil(Z4—/LRELZ—), dift HIINAKAMURA Koh](Z¢—/LR

L H—)
F1 BIEAI Course Type B R EBE R PRL
BASE4ERE Year 2022 KR =I&ES Course Number 045108
HR Semester 1244 BT Number of Credits 2
BEMRE Type of Class % 3t LER Year of Eligible Student 1~2

& $F} - U5X Eligible Department/Class

F2731)2%4'3—FK Numbering Code

ENV_BS 6392

KS¥EI1—K 4 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

e

BRELA A (CEWE R )

LRJILaA—F L)L Level Code, Level

6 R2EPe (e 1 - S0 MR H CERIZNAOR B | F7EFEERH)

th43#0—K 4 Middle Category Code, Title 3 Fram

IN3¥Ea—K -4 Small Category Code, Title 9 ARl T

EF80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, A RER N 578 (A AGE
Type NIIIGE) B E T HIRE

fhFEBIEF DRI E Availability of other 17

faculties

## R E 1§ Other Information

EW B R R BR AL B

F—J—F Key Words

TEWAERE EMFESH 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

22 M H4Z Course Objectives

HEO B

MR~y T LT B EIROBRR B L O BIEA BT 2L 00 AFMAFED T2 D EBIHHLO Rl & O - Bt
EERBET 5, HWEREIROZERMEICE B L, YRR B I 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

Fl|3% H4Z Course Goals

B3z B AR

HREERERORAAE Y, BHEBIGORF2BU T, FMEROF LB B OEEEZRET D, ALEORERTELEY
A PEDBIRZ R L AL KRB G O/EM RS DIREN OBRR T2, B AR D 2 AR SRR ) D PR AT OV TRAE R 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 EEHE Course Schedule
e L |
REFTTHY OBIZEIREAEWL B 2B 540 B & T B S Ve A PE | 1B 5 0 B DR S L TUVD,
NEREIREAEW B 5B TR FIC oW TS LS,
OEEEIRORE A
OF ) MEHROEFE~DF|
O EREE (D BEEEDD) L RSN AEM O A FE
OHERIRAZL.OD 2~ DB Z DRETIR

R E VR AL PE | 3 B CIXRIZLL R IZ W CRRIE LD,

OfEFEIEEHE T DK

O FEHHD Rrf# & i B Bl

QBRI DT PE RR RS AL RE SIHERFE DBIR
ZOFEFDRNTIIAV = T —ar BEEII T, iR OMED FFH SN,
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.

EFFEE (PE-EE)FDOABRESE Homework
TEI1EE
WEEREEAT DT, THESEB LR —NEZERL THHOT,

Some materials for each lecture will be provided and students will make reports using such materials.

RAEST D B #E Lk Grading System

FRIELUT, 2EEHO 7 1L, EO R ERGERHO S35, FEA~DOSMEBEE(T0%), LA —M309)IZ &> TEHMl3
2o

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 S ERFEIED & Other Faculty Requirements

TX AT} E Textbooks
BERL,

EE 5 Reading List
BERL,

SHBAR—LR— Websites
http://www.fsc.hokudai.ac.jp/farm/, https://www.hokudai.ac.jp/fsc/bg/index.html

HEREDHR—LAR— Websites of Laboratory
5 EME 7 4 — N KB e 2 — W R FEE T I
http://www.fsc.hokudai.ac.jp/farm/

G EE 7 — VIR e — R R
https://www.hokudai.ac.jp/fsc/bg/index.html

{l5% Additional Information

TERR BB RITIECTT 4 — VR TOFRIANHLOT, ERRNAEPEFHEEOEA TSN G ELHD, TOHE
VB 1 RIEESRICHEREL L IRE 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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FLE 4 Course Title BB R 24855 1 [Advanced Course in Agro—Ecosystem Science Il (Livestock Production)]
SEZEFAHE Subtitle 0

EEHE Instructor & TEA [KAWAI Masahito] (b5 49 7 1 — A REMEEL2— (§57))

HL 2 E Other Instructors | 2B £ —FF[HOSHINO Yoichiro](7 4—/A Rt #—)

L BHFER Course Type BREER B MR E

BASEAE R Year 2022 K& &S Course Number 045109

EAME Semester 254 B 518 Number of Credits 2

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

& FF} - U52X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_BS 6392

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

5] BREERN R (CEME R IR

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)

th43#53—K 4 Middle Category Code, Title 3 Frim

IN3¥EO—K & Small Category Code, Title 9 AR

&853—F - &7E Language Code, Language 2 AAFER OHGEO AV ANARZE, BB R E R 558 (P AGE
Type ST HEFE) B E T DR

P ERBIEZF DRI E Availability of other 1 7Af

faculties

## R E 1§ Other Information PR R E I B A

F—")—F Key Words
FeEPE, Frii Al e
Livestock production, sustainability

%M B1Z Course Objectives

FEDNABESNDEM - FENa ik ORENOEAZBML, FE LREOM BEAEAEZEELRND, £BROH TOZREA#
DEFREERD,

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.

¥l 3% H4Z Course Goals

BAED B RIS DG FEDBUIR, FBHEMASRE, BHF | B L mpoiee., Bt/ B e e, BRI T5
Bx OFFIREE G CTHMTLILIZID, BERBICERE LS FEEEDOS RO F i B TELR A5,

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.

$ZEEHE Course Schedule

TREOFEA T2, 1 H S SO - B 7 o — LRI e 3D, BfFETRD 2,

. FHLAMMROF S - FERRE- %), 2. FEORELAEIH (B3I, KIH5FE vs HEFEE), 3. &
DB LR, 4. B OBHEABREAEFEE M, 5. WOEOMSLEFEH, 6. BEOBERRHE, 7. BE#OF|H, 8. EHiDORER S
BERE, 9. MUUEE, 10. BEARREFE, 1. FREEFELZRLX—OMN—WEEER, 12. FtEEEEOHN S,
13, HHRIABIZE B APELT /a7 4 —L AN —, 14, FEOFI=/IE M, 15, FROLEE-FIH

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

#HFE (FPE-EE)FORNBLSE Homework
HBROMBZIC, BBERL A==V ETHEREED S,

Before and after lectures, students get available information through papers and internet.

AR D EEE LT % Grading System

JFRRIELT, #2280 7 FILL EOHEEBARFHTOS&ME L ZHE~OSIREEE(B0%)EL R — M7 Lo TEHG 35, L
R—F T Y HE OEBENEIC OV COEMBOIFEE T2,

Attendance & attitude (30%) and report (70%).

More than 70% attendances are needed for an academic assessment. Reports are evaluated by each instructor and the
understanding of each theme is assessed.

fh S ERFEIED & Other Faculty Requirements
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T¥ A ZFF Textbooks
Bl BT

Lecture materials are distributed every time.

E X5 & Reading List

BHAR— LR— Websites
http://www.fsc.hokudai.ac.jp/farm/, http://www.fsc.hokudai.ac.jp/If/

AE=E DR—LR— Websites of Laboratory
http://www.fsc.hokudai.ac.jp/farm/
http://www.fsc.hokudai.ac.jp/If/

{##% Additional Information

FHEDORERCIEER RIS T 4— /LR TORARHLOT, ERNEPEFHEROBX TSN GELHD,

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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F1EH4 Course Title BB A 51325 T [Special Lecture in Biosphere Science 1]

SEZEFAHE Subtitle 0

E{E# A Instructor (0 B3¢ [YAMAGUCHI Yoshifumi] (EIE R FHF52HT)

{BL# B Other Instructors | 75 A& i [YOSHIMOTO Reil(#8 Fg K % E 2505 A AW E %28, EA 22 [ENOKI
Ryosuke]( F AR 2 T8 A dy Bl BB 982 2 —)

L BHFER Course Type BRESR B MR E

BB Year 2022 K EIZIES Course Number 045110

EAR Semester A B {7 Number of Credits 2

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

& FF} - U52X Eligible Department/Class

F2731)2%4'3—FK Numbering Code ENV_BS 6402

K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

EED) BREEF P (CEME R 7R

LARJa—F:LARJL Level Code, Level 6 K5PE (& L - BP9 A H CRENZRNAOR H , BHEEER B)
th 431 —K -4 Middle Category Code, Title 4 FepIEE R

IN3¥Ea—K -4 Small Category Code, Title 0 Ffh G772t m)

=553—F -5 & Language Code, Language 2 HARGER QWEGEONAV L TNAZHE, B BRI S 58 (B AGE
Type NIIIGE) B E T HIRE

fhFERBEFEDRE Availability of other 1]

faculties

18 R EH1H Other Information EPE R I B R A

F—J—F Key Words

PR B A A=Y 7 GRIEE . EWRFEE, RNA-Seq, Linux, FEBAEMAT, BIRAOAT T2 7

Neurophysiology, optical imaging, learning and memory, biological clock, RNA-seq, Linux, gene expression analysis,
alternative splicing

%M B1Z Course Objectives

#Part 1: G RREHRFRG -

FA7=HLORKIT, FEE T ORI RE /R L D S B RE RS, BEIR TR AR X LR E DARRRITENRE | 0 CRIMEIERE 72
g THY | BT RO MRAINE 7)) 7 MR 23D 70 37 [B] B A DRERLS L TUND, AT T, shfdHiiae7 ) 7 filia
DIEARREFEND, [BIFEHEDNA 0 H T 22 MR CFEIE 2R 2 L O m IR KEEE ., 24 BERTOME B YR ASCHEIR TR A H 32 A =
AL DWTFES, FEIZ, BB A BRE LT A A= U VR HANE BB R LD MR R R F OB FEIEIT DUV TREL SRR
T2,

#Part 2:RNA-Seq & VNl - FEHR AT FRIT BREEME SL0 DI AT T AL 0 7 E T

RNA-Seq &ITHIKEOH O mRNA <2 ncRNA OELF% &l s —7 Y — CiRat T D REF A7y — /L THY ., A RTE MR
NiFWZenEBnEd, Lol s CLWRKRZRAEICESTH 2* ODEBRELZNLTIAT TV — % 8L, fTREZ X,

T —=BERHTL AT DDITRELZ LB NET, ZHELEREESHDIT T PC 2FDERAILZLNDINELIVER A,

AGEPETIE RNA-Seq TA 7 ZVDIERAS Linux ¥ —/N—OREEE, FEBIE BT OGRS AL OMFAT . Z L TR AT
TAL T DRI D% FEHIERZZ BT LET,

# Part 1: NeuroPhotonics

Our brain is an organ that produces a variety of functions, including higher—order functions such as learning & memory and
cognitive functions, and instinctive behaviors such as sleep—wake and biological rhythms and is composed of a network of
hundreds of billions of neurons and glial cells. In this lecture, we will learn about the basic characteristics of neurons and glial
cells, higher functions such as spatial cognition and memory learning produced by the network, and the mechanisms that
control 24-hour circadian rhythms and sleep—wake cycles. In particular, we will explain the research methods in neuroscience
by optical imaging and optogenetics in detail.

# Part2: A beginers Guide to RNA-Seq Data Analysis

RNA-Seq is a very useful tool for deciphering the sequences of various RNAs in cells using a high—throughput sequencer.
However, it is sometimes difficult for busy graduate students to prepare sequence libraries, set up Linux computers, analyze
data, and draw graphs while designing daily experiments. In this lecture, I will show you how to make RNA-Seq library, build
Linux server, and perform differential gene expression analysis, determine Poly(A) sites and analyze alternative splicing.

FI:Z B4E Course Goals

1. BAPERABIREE L 72 A A= 7 FHRNE LB P KD IR IR B F O JEIE 2 AR 5,

2. BB TRBUFNT DIEAR LTS RNA-seq AT O—HOWNEBRFT 5, F-BIE T HRBFAEIOIAL72 D RNA BIRAT
FAV LT IEDOWTFEOERES 5,

$ZEEHE Course Schedule

L FA8 H (Part 1) L2 H (Part )IZFE M5, OB MENLELT D,

W7 T E :2022/8/9-8/10, 2023/2/16-17. (EHEORReMEHY. JRIEH ITITHIEER T 7E)

Intensive course in August 9-10, 2022 (Part 1) and February 16-17, 2023 (Part 2) (Tentative schedule).

#HFE (FPE-EE)FORNBLSE Homework
WER T B OV TIBERITERE L 3, FEF ISR — MR EA TV ET,
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Necessary preparations will be informed to participants. Participants should submit a report for each class during lecture.

REEST D BEHE L% Grading System
B EEITRT A BRI T I I TR A FN kT2,

Participants will be evaluated and scored on the basis of ardency.

fhFERBIE D E M Other Faculty Requirements

T¥ AT Textbooks

E X5 & Reading List

S BAR—LR—T Websites
https://ryosukeenoki.wixsite.com/enoki

AE=E DR—LR— Websites of Laboratory

{l5% Additional Information

BATDRRSLOWFIERE Y 7 2 A0 AZE TR A LE T, @ PRSI NI 230D £5 0T, Silie s MamLLEd,
Research topics from the latest papers will be introduced during the lecture. Questions and active discussion during the
lecture are encouraged.
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FLE 4 Course Title A= W FE B2 45 51 3% 3% 1T [Special Lecture in Biosphere Science 1]

SEZEFAHE Subtitle 0

HEEHE Instructor B N fnd: [MIYASHITA Kazushi] (L5 EE 74—V REF 2 — (EEH))
B L2 B Other Instructors | M {E[SHIDA Osamul(M 58 371 TEE N ALIEE R A AF Ferins)

L BHFER Course Type BREER B MR E

BASEAE R Year 2022 K& &S Course Number 045111

EAME Semester 1578 B 518 Number of Credits 2

B EMEE Type of Class Hisis X E R Year of Eligible Student 1~2
& FF} - U52X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_BS 6401

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
5] BREERN R (CEME R IR

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th 30 —FK -4 Middle Category Code, Title 4 Frplige

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

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

Type

P ERBIEZF DRI E Availability of other 1A

faculties

18 R 1§ Other Information PRI B E R A

F—J—F Key Words
KIS AW KFEEB TR

Aquatic Biology, Fishery bioresources

%M B1Z Course Objectives
IKEAYEIROEREIZHOW T O I 2 BRI 5
IKEEAEMEIROFF IR I B2 B 2 HE 5

To understand the fundamentals for ecology of fishery bioresources
To understand the fundamentals for sustainable use of fishery bioresources

¥ 3% H4E Course Goals
IKFEAEEIROFFEIZ OV TR TES
KA E IR O R IFIZ B 328 58I DWW TR T 5

To be able to explain the ecological characteristics of fishery bioresources
To be able to explain the study topics of sustainable use of fishery bioresources

#2351 Course Schedule
SRR (A K EERBR Y, BRI E) IS0 E A T4 TEMNCE P HRE L CH#ET D,

IR PEETRATT 2N B 2 FLAf
IKPEB PR FED I

Lecture will be provided by lecture room or online system.
Lectures will be given in Japanese.
Schedule is tentative.

Introduction of studies of fishery bioresources

Application of studies of fishery bioresources

EFFEE (PE-EE)FDOABRESE Homework
FRNCEEEEA T2 P EROTFEEZLTRLZE
MRBOERRE U2 TRBLZE

Students are required to read the handouts in advance. (The handouts will be send befor start of the class.)
Students are required to answer the questionnaires after the class.

RAEEE M D E#E LA L Grading System
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PRARIEL AN —T70%) L2 3 REEE (309012 LV EH 45

Students will be assessed by reports (70%) and attitude of attendance (30%).

=P ERBIE DG4 Other Faculty Requirements

T¥ A ZFF Textbooks

& 52 BE Reading List

SMAR—LAR— Websites

AE=E DR—LR— Websites of Laboratory

{i5#% Additional Information
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FLE 4 Course Title AR 328 1 [Laboratory and Field Work in Biosphere Science 1]

EZREHE Subtitle (ZAERMEAEY ) [

EEHE Instructor F%5 BB [AIBA Shinichiro] (KB HERBRBEEL £ 7ERT)

$H L% B Other Instructors | = — A H 4 B[All Staffs of the Course](KEBEERBFEFHERT)

L BHFER Course Type BREER B MR E

BASEAE R Year 2022 K& &S Course Number 045112

EAME Semester HF B 518 Number of Credits 4

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

& FF} - U52X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_BS 6502

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

5] BREERN R (CEME R IR

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th93¥H3—K - £ Middle Category Code, Title 5 1. 32

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

B E83—F-8#8 Language Code, Language 2 HAGER OTEREDO AV AR ST R ER I S 35 (H AGE
Type NIIIGE) B ET DR E

P ERBIEZF DRI E Availability of other NG

faculties

18 R 1§ Other Information PRI B E R A

F—")—F Key Words
WS RRIE, RS BRAR, LS TR, REAE | ARBAERE S BOHAE RS, B

biodiversity, ecology, forest, mountain, wetland, vegetation, physiological ecology, reproductive ecology, statistical method

%M B1Z Course Objectives
EREFOWNRE FIEE, T —HFRAT FIEIZ DWW TFES

Learning about the methodology of ecological survey in the field and data analysis

¥ 3% H4E Course Goals
RN BRI e LR WYk S ML A 1 Bats A =t =3 W

Development of the knowledge and techniques of ecological studies related to Master’s degree researches

$ZEEHE Course Schedule

HH (B4 328 L4 (A 9238 IR LTI 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 (FPE-EE)FORNBLSE Homework
SETNEINN < ¥ SR R R S

handouts of related subjects will be distributed

RAEST D B #E Lk Grading System
FE ~DOSNNRE, B A | BAERE IS CGRHET2

To be evaluated based on the attitude of attendance and the acquisition situation

fhFEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

EE 5 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
AR, AR SR — AT R O KPP A2t R e LU THEMT5

This course is basically available for the master course students of Biodiversity Science Course
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FLE 4 Course Title AR 328 1 [Laboratory and Field Work in Biosphere Science 1]

&R Subtitle (ERei a7 [

EEHE Instructor I %47 [KOSHIKAWA Shigeyuki] R Be BRERBI R FAF 7262

$H L% B Other Instructors | = — A H 4 B[AIll Staffs of the Course] (KEBEERBEFHERT)

L BHFER Course Type BREER B MR E

BASEAE R Year 2022 K& &S Course Number 045113

EAME Semester HF B 518 Number of Credits 4

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

& FF} - U52X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_BS 6502

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

5] BREERN R (CEME R IR

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th93¥H3—K - £ Middle Category Code, Title 5 1. 32

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

B E83—F-8#8 Language Code, Language 2 HAGER OTEREDO AV AR ST R ER I S 35 (H AGE
Type NIIIGE) B ET DR E

P ERBIEZF DRI E Availability of other 1A

faculties

18 R 1§ Other Information PRI B E R A

F—")—F Key Words
DNA, 7a—=7 BIETFIAT TV —, v —F A PCR, 531 R T
DNA, cloning, genomic library, sequencing, PCR, molecular phylogenetic analyses

%M B1Z Course Objectives
EREBELT, BB E T DM i B 535,

Learn fundamental methods on ecological genetics.

FI|3%E H4Z Course Goals
AR T OB AT DB 15
Students should learn fundamental methods for genetic analyses.

$ZEEHE Course Schedule

1) DNA B0 WD EARE Y7 ra—=2 27 (157 1)
* DNA B4l o LA

- KIGEE

« TIARIRENRITIA T 7—

s BRI LY T ra—= T

- Ta—T71ERE

2) B TOMNEy —r R (25 )

- PCR ¥4

c BETTATTV—OER

*DNAY—7xT A

- /3w DNA OfEHr

« RNA OfhT

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

HHFE (FPE-EE)FORNBLESE Homework
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KERITIEIZOW T, RIS SE T8, 5 205 (H

Two hours homework in a week

FAEET D E#E L F % Grading System
B EAOBIEE(T0%)B LU SN 7L BT —a (30% )2 k- TEHl 5,
Student are graded on the basis of ardency (70%) and paper presentation (30%).

fh S ERFEIED & Other Faculty Requirements

T¥ AT Textbooks

%52 BE Reading List

SBA—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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F1 H4 Course Title

AR 328 1 [Laboratory and Field Work in Biosphere Science 1]

E%EH Subtitle

(BB 1AW [

E{E# 8 Instructor

(i B3C [YAMAGUCHI Yoshifumi] (EIEEFZIFIERT)

{8 4% B Other Instructors

o— 2 Y B 4 B [All Staffs of the Course] K F BB F 57

L BHFER Course Type BREER B MR E

BASEEE Year 2022 K& &S Course Number 045114
EAME Semester HF B 518 Number of Credits 4

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

& FF} - U52X Eligible Department/Class

F>131)> 4" 3—F Numbering Code ENV_BS 6502

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

PR = BRELF b (LW R RS0

LARJILa—F L)L Level Code, Level

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

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

E5E0—NF - 53iE Language Code, Language

Type ST HEFE) B E T DR
P ERBIEZF DRI E Availability of other NG
faculties

## R E 1§ Other Information PR R E I B A

F—")—F Key Words
DTEME, LT, TaTAITA T IITAREY AW NAE T 4V I BAEIENE, P AR

6 R2Epe (e 1 - S0 MR H GERIIZNAOFR R | FEFEERH)

2 AARFEM ORFED AV ANAREE, SR E RER A 558 (A AGE

molecular biology, biochemistry, proteomics, genomics, microorganism, plant, biofilm, microbial activity, immune system,

hibernation

23D BH4E Course Objectives
BRI A I E T A E 2 2mL CEET 5,

The techniques related to environmental molecular biology will be acquired.

Fl|3%E H4Z Course Goals
RS TAW B 2 5% A SO & LRSI Iz T& 5,

Students are able to apply the techniques to the research for master thesis.

$2EEHE Course Schedule
% H ORI LB Fifli 2 B 588572012, RREHDOIZFIMIB W TIEEE1T,

To obtain techniques necessary for the research, students experience laboratory work or field work for practical training.

EEFE (PE-EE)EDANELSDE Homework
FROREOTE HEEELT, 4.5 BFEEREDOH EFENLEND,
Students are requested to prepare and review the class for about 4.5 hours.

RAEST D B #E Lk Grading System
FREASOBOFHARIL, HOINToAR, BRRBRIZES> THET 2,

Evaluation based on research achievement and presentation.

fhFEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

EE 5 EE#H Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory
http://noah.ees.hokudai.ac.jp/emb/HP/

{i5#& Additional Information
JRAIEU TR 388 E OB E F I ICHSX, R RA# U CHEELET,

Based on the precautions for face—to—face training, the class will take measures against infection.
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FLE 4 Course Title AR 328 1 [Laboratory and Field Work in Biosphere Science 1]

EZREHE Subtitle (A fe=2) [

E|EHE Instructor /NEF 752 [ONO Kiyomi] (RIEBMH2RFZEHT)

{8 %42 B Other Instructors a— A M ZE 4 B[All Staffs of the Course] (KRB FHFF7)

L BHFER Course Type BREERHEBE R MR E

BASEEE Year 2022 K& &S Course Number 045115

EAME Semester HF B 518 Number of Credits 4

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

& EFF} VS5 Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_BS 6500

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

5] BREERN R (CEME R IR

LR a—F:LARJL Level Code, Level 6 KRR (&L BPRR) AR GERMRNAOR A | BFEiaE s
H)

th4>#E0—K & Middle Category Code, Title 5 3=

ING¥AO—NF -2 Small Category Code, Title 0 Z D GRA 72 H D)

EE&0—K - E&& Language Code, Language Type 0 HAGECTITORE

P ERBIEZE DRI E Availability of other faculties 2 Raf

# B EIH Other Information AW R R B R H

F—J—F Key Words
WA PRAERE | BRETHIE . BN FER

plant ecophysiology, measurements of environmental conditions, laboratory experiment

2% M B1Z Course Objectives

T DAREC A BB DI RO Fik, ik, HikEOEAEZFEE 2@l THIEED,

To teach basics of methods, procedures, knowledge etc. for the studies of plant ecology and plant ecophysiology through
practice.

¥ 3% H4E Course Goals
T A B BB | TR MR % H DRI AL CCEITTEDIOIT D,

Be able to plan and carry out studies on plant ecophysiology by oneself.

#2351 Course Schedule
Wi PR ARSI T AEBRAEI T, Xl OMEEERBTHLEANHD,

Experiments on plant ecological physiology will be conducted. Requests of students may be considered.

EFrE (FE-BETHFEDRHNAEESE Homework
O EIRE T D,

To be indicated in the class.

BAEEE M D E#E LA % Grading System

(1) FEBRIZBT2E R (20%) . (2) FEMRAY72 B A RERE (40%) . (3) FiftiZE DB ST EE (40%) IZ L0 A HNZEHE 5,
(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 E M Other Faculty Requirements

TX AT} E Textbooks
EALZ, HEIZGC CTE R AR AT 5,

Not used. Handouts prepared by teachers will be given when necessary.

%52 BE Reading List

SHBAR—LR— Websites
https://noah.ees.hokudai.ac.jp/bio/%e6%ad%8d%e7%89%a%e 7%94%9%e6%85%8b%e5%ad%ab%e3%8 2%b 3%e3%8 3%bckhe3%82%bI%e 3%80
%80course—in—plant-ecology/

AEZE DR—LR— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/plantadapt/

{i§% Additional Information
A A A IR B B VNI 3 E CHANER T 528,
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Students wishing to take this course should contact Dr. Ono beforehand.

223




FLE 4 Course Title AR 328 1 [Laboratory and Field Work in Biosphere Science 1]

E&EHE Subtitle (@ ERe) [

EFH A Instructor /R BER [KOIZUMI Itsuro] (KZFBE I ERER B 7255

$H L% B Other Instructors | = — A H 4 B[AIll Staffs of the Course] (KEBEER R FHERT)

L BHFER Course Type BREER B MR E

BASEAE R Year 2022 K& &S Course Number 045116

EAME Semester HF B 518 Number of Credits 4

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

& FF} - U52X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_BS 6502

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

5] BREERN R (CEME R IR

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th93¥H3—K - £ Middle Category Code, Title 5 1. 32

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

B E83—F-8#8 Language Code, Language 2 HAGER OTEREDO AV AR ST R ER I S 35 (H AGE
Type NIIIGE) B ET DR E

P ERBIEZF DRI E Availability of other NG

faculties

18 R 1§ Other Information PRI B E R A

F—")—F Key Words
AEREE, BPANTRAE, FIE, AFTEssE

Ecology, Field survey, Species identification, Presentation

%M B1Z Course Objectives
A Re B T A R 0 e B R L B 2 B A B A LB LTRSS,

This lecture is aimed to learn basic theories and methods for animal ecology through field practices.

¥ 3% H4E Course Goals
W) AR I DB A RE S A O FLRE R LI E R T 1R A B 155,

The goal of this lecture is to acquire fundamental theories and standard methods for empirical researches on animal ecology.

#2351 Course Schedule

K B ORI LB B H AN 2 B S8 572012, EREHDWVITBHIMIIB W TER Z17H, IFEEE N EHNfEE T
60

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.

#HFE (FPE-EE)FORNBLSE Homework
TH-EHELT 4 FHRED R EZFENLEEND,

About 4 hours as preparation and a review of the class.

RAEEE M D E#E LA % Grading System
B AR A~D A E E TR A BB E A BNZREE T2,

Evaluate the process and the achievement of research subject.

fh S ERFEIED & Other Faculty Requirements

T¥ AT Textbooks
S §= VISR =PN

Suggestions from teachers.

%52 BE Reading List
M HE DO T

Suggestions from teachers.

SMAR—LAR— Websites

WD HR—LR— Websites of Laboratory
http://noah.ees.hokudai.ac.jp/envmi/zoo/

{i5#& Additional Information
FHIBHIAE OB RENITIER 7528,

Pay attention to announcement for opening.
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FLE 4 Course Title AR 328 1 [Laboratory and Field Work in Biosphere Science 1]

EZREHE Subtitle (HEPEAEM A ERREE ) [

E|EHE Instructor T B [KUDO Isao] (KFBE/KERMFEMFZERT)

$H L% B Other Instructors | = — A H 4 B[AIll Staffs of the Course] (KEBEER R FHERT)

L BHFER Course Type BREER B MR E

BASEAE R Year 2022 K& &S Course Number 045117

EAME Semester HF B 518 Number of Credits 4

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

& FF} - U52X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_BS 6502

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

5] BREERN R (CEME R IR

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th93¥H3—K - £ Middle Category Code, Title 5 1. 32

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

B E83—F-8#8 Language Code, Language 2 HAGER OTEREDO AV AR ST R ER I S 35 (H AGE
Type NIIIGE) B ET DR E

P ERBIEZE DRI E Availability of other NG

faculties

18 R 1§ Other Information PRI B E R A

F—")—F Key Words
WEBLIL, 7 B9 7 — A RU—7  ERNER
Oceanographical Field Observation, Field Work on Board and land, Laboratory experiments

%M B1Z Course Objectives

MEOBIZ B CTEOHMEFIEEEET 5, BICBLIAILUOLBIEFEHT20, thoFiEkztsZtbH5,

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.

FIE B 4E Course Goals

O MEHFBLINZ IEfMEN DL RITATIRHIZENTED,

@ MEHEBLIRE RO ELLEBNICE R TED,

@ T OBLRE EfE) DR RIITOEN KD,

@ FEBRENICB T E M ERE ELD DL EIATHIENRH 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.

$ZEEHE Course Schedule

O B

@ ¥ E3H

@ Eroh Bl

@ =|NFEBR

(D Oceanographical field observation
@ Field work on board

®) Field observation

@ Laboratory experiments

EFEEE (FE-EE)FEORAELS E Homework

FRNIERSNAHEONEE K HHREL Tz,

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.

RAEST D B HE L%k Grading System
JBAERB L OV R —MI L5/ AR EHM

Grade point will be decided by the evaluation of submitted report and the attitude of attendances.

fhFEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List

SMAR—LAR— Websites
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AEZE DR—LR— Websites of Laboratory
https://ees—hokudai-marine.jimdofree.com/

{i5#% Additional Information
EEOEHNFIZOWUIIFEH B ICRWEbESLZE
Student should ask to the supervisor for actual contents.
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FLE 4 Course Title AR 328 1 [Laboratory and Field Work in Biosphere Science 1]

E&EHE Subtitle OKEEZE ) [

HEEHE Instructor B N fnd: [MIYASHITA Kazushi] (L5 EE 74—V REF 2 — (EEH))

$H L% B Other Instructors | = — A H 4 B[AIll Staffs of the Course] (KEBEER R FHERT)

L BHFER Course Type BREER B MR E

BASEAE R Year 2022 K& &S Course Number 045118

EAME Semester HF B 518 Number of Credits 4

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

& FF} - U52X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_BS 6502

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

5] BREERN R (CEME R IR

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th93¥H3—K - £ Middle Category Code, Title 5 1. 32

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

B E83—F-8#8 Language Code, Language 2 HAGER OTEREDO AV AR ST R ER I S 35 (H AGE
Type NIIIGE) B ET DR E

P ERBIEZE DRI E Availability of other 1A

faculties

18 R 1§ Other Information PRI B E R A

F—")—F Key Words

K1 B0, R, b, ks AV T TR EREE, BEE, =20 kv S

sperm, egg, development, differentiation, fertilization, organelle, gamete, life history, population, community, monitoring,
sensing

23D BH4E Course Objectives

7K BB - FEBRFTAE 2B WO CH ERITATAR D, KA OWTOAERERIER, B, BIERE 1T W TERRI e Hiffie, 528
ZiELTIERS 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.

Fl|3%E H4Z Course Goals
ENENDT 4— )V R TN B2 FMEN) Seui i Bl 2161595,

Students will master fundamental and pioneering technology required in each field station.

#2351 Course Schedule
ZNENDOEEREFRE BV CGRIEEND,

Education plan of this laboratory and field—work are planned in each teacher at each field station.

EFrE (FE-BETHFEDORHNAEESE Homework
ENENDOFEMHLEDR—LbR—V O TTEL, R TRICEMER2EEHNTEE L, #E0 BERSIW
BERR FAZIC OV T 1 RERTRREE, M2 3 A2 M EEL,

Preferable to carry out preparations and reviews of each lecture about 1 hour using the text and homepage.

BARSE B DO E#E L% Grading System

JEAE IR BT BB (40%) BE LR —1 (60%) IZEDRAINZFEMT5

Academic grade is evaluated by the basis of ardency (40%) and reports (60%). The percentages indicate weighing of each
element in the scope.

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks
U HELLOETR

EE 5 Reading List

SMAR—LAR— Websites

WD HR—LR— Websites of Laboratory

{i§% Additional Information
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FLE 4 Course Title AR 328 1 [Laboratory and Field Work in Biosphere Science 1]

EZREHE Subtitle (B ERES) [

EEHE Instructor %% [E# [AGETSUMA Naoki] (b5 A48 74— VR R 2 — (E/NM))

$H L% B Other Instructors | = — A H 4 B[AIll Staffs of the Course] (KEBEER R FHERT)

L BHFER Course Type BREER B MR E

BASEAE R Year 2022 K& &S Course Number 045119

EAME Semester HF B 518 Number of Credits 4

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

& FF} - U52X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_BS 6502

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

5] BREERN R (CEME R IR

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
4 #E3—F -8 Middle Category Code, Title 5 - HH

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

B E83—F-8#8 Language Code, Language 2 HAGER OTEREDO AV AR ST R ER I S 35 (H AGE
Type NIIIGE) B ET DR E

P ERBIEZE DRI E Availability of other NG

faculties

18 R 1§ Other Information PRI B E R A

F—")—F Key Words
FRROFEIAL 54T | BRIE R HEE . MR, BEMER-H K, T4 Ay ay

type and distribution of forests, ecosystem services, forest conservation, presentation, discussion

%M B1Z Course Objectives

FROL DL mANREEE, HIERIRRAL-ORZIE Y72 SN T DBMOIGE | AWML B AR A O 4, THIFIHOHY
T OFEERIRET D, MR TR O R HE R L E2L LI EIR A TOEEE2RB I BRERERICET 405
FR ISR 2 1) 12 B P - (IFFE D BAK « 4% OAF FEFR /R E 12D\ T, IEME TRVRI 72 B AR A TR D, FT-, REEH ~D LY
{BEHUT, M XDOEBROMEBBIOIER B R EEERL . 5B OFE DO F M0 HFIEZ DOV TEMESVEIT

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.

¥ 3% H4E Course Goals

AJHE OERBIFEEZEIL, LTOLOTHD,

1. AARSCHFUZISIT DM RE R ORERE, ARE, fR4, FIFIZBI 32 AR RO FHHIZ OV TR T S
2. BMAERER DL M7 EEIC B 32— AR A7 78s R R ISP ITE AR L, B DB 22 FE0HD,

3. BHEMICII RSN T W FIEN L | ZLOMICENFET AL HiET 5

4. LR —MOVERR < 3R DO F LR EERER L, 5% O O 0TI DN T OIS0 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.

{8 % 5HE Course Schedule

AR EL, MUEERIEER L TRREBIRI, TAA Iy ar EBEMNLOT RANARIZIY | R 5,

Students write a report material and make a presentation. The learning will be deepened by discussion and advises from
teachers.

EFrE (FE-BETHFEDRHNAEESE Homework
BRI SR E DD RENEL  EBROIER, 7TV BT —ar OWEFEITH

It is required to collect information from relevant scientific papers and to prepare report materials and presentations.

RAEEE M D E#E LA % Grading System

WA EBONE FEFIRDL - TART v a ~ DB MBI L b S0, AR5

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 S ERFEIED & Other Faculty Requirements

TX AT} E Textbooks
BRI E - -SEBEEORBRLAREY OFHREEL TNODIEND, ZFOHIKIZDOWTOT RARA AR IR, o, FNENOH
FIZONWT, YRR ECREERE DR b B,

& 52 BE Reading List

SBA—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information

229




FLE 4 Course Title AR 328 1 [Laboratory and Field Work in Biosphere Science 1]

EZREHE Subtitle ChrtnE B ) O

EEHE Instructor B PE—HB [HOSHINO Yoichiro] At 5 M7 1 — L REVE L2 — ()

$H L% B Other Instructors | = — A H 4 B[AIll Staffs of the Course] (KEBEER R FHERT)

L BHFER Course Type BREER B MR E

BASEAE R Year 2022 K& &S Course Number 045120

EAME Semester HF B 518 Number of Credits 4

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

& FF} - U52X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_BS 6502

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

5] BREERN R (CEME R IR

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th93¥H3—K - £ Middle Category Code, Title 5 1. 32

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

B E83—F-8#8 Language Code, Language 2 HAGER OTEREDO AV AR ST R ER I S 35 (H AGE
Type NIIIGE) B ET DR E

P ERBIEZF DRI E Availability of other 1A

faculties

18 R 1§ Other Information PRI B E R A

F—")—F Key Words
PP R R, J2H
Agro—ecosystem Science, Laboratory and Field Work

2% d B1Z Course Objectives
PR B BR B R C BEE A e 2 B i A 32 Am L RS 95,

To learn the basic technology of Agro—ecosystem Science through laboratory and field work

¥ 3% H4E Course Goals
PR R A B T MR i 2 J 2o, B OOWEIE O TITIE HTX 5,

To be able to utilize the basic technology concerning Agro—ecosystem Science through laboratory and field works.

#2351 Course Schedule

% H OB TR IS B B B A B BS 8572010, EREHDVIZEIMCBWTEE 1T,

Practical training is carried out in a laboratory or field in order to acquire the basic technology necessary for each student’s
research.

ERFEE (FPE-EE)FOAB LS E Homework
Bl DEEFE T T EBLOMEEE1TD,

Students prepare and review using distributed materials and so on.

BAEEE M D E#E LA % Grading System
FREA~O BRI, SO R, RERRIZL> CRHlid 5,

The evaluation is based on activities, results obtained, and presentations.

fhFEREIE D E M Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

SMAR—LAR— 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

AEZE DR—LR— Websites of Laboratory

{l5% Additional Information

FHBRMGZ OBGERENICIEE 352 L, SiliA EH IR ISP E R o — A BB IEK 52 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 H4 Course Title

AW B2 3238 T [Laboratory and Field Work in Biosphere Science I1]

E%EH Subtitle

(SRR ) [

E{E# 8 Instructor

Fa4% 1B —HR [AIBA Shinichiro] (R Frh ERER 85 R} 0T 520

{8 4% B Other Instructors

o— 2 Y B 4 B [All Staffs of the Course] K F BB 7 57

L BHFER Course Type BREER B MR E

BASEEE Year 2022 K& &S Course Number 045121
EAME Semester HF B 518 Number of Credits 4

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

& FF} - U52X Eligible Department/Class

F>131)> 4" 3—F Numbering Code ENV_BS 6502

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

PR = BRELF b (LW R RS0

LARJI3a—K:L AL Level Code, Level 6 R2Epe (e 1 - S0 MR H GERIIZNAOFR R | FEFEERH)

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

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

2 AARFEM ORFED AV ANAREE, SR E RER A 558 (A AGE

E5E0—NF - 53iE Language Code, Language

Type ST HEFE) B E T DR
P ERBIEZF DRI E Availability of other NG
faculties

## R E 1§ Other Information PR R E I B A

F—")—F Key Words

SR, AERESE BRAR, L TR R AEBAERESE | BOEAE RS B, BREEEII. BT

biodiversity, ecology, forest, mountain, wetland, vegetation, physiological ecology, reproductive ecology, statistical methods,
environmental measurement, genetic analysis

23D BH4E Course Objectives
AEREE ORI 1L, FEERITIE, 7 — 2T IR DN TS

Learning about the methodology of ecological survey in the field, experimental study, and data analysis

Fl|3%E H4Z Course Goals
L5 IEE BT CED AR REE ST

Development of the knowledge and techniques of ecological studies related to master degree researches

$ZZEEHE Course Schedule

WP ANTRAE VRIS LT S P R T O AT S8 R - B4R LT

Practical works in the field will be concentrated in summer season, and other works will be concentrated in spring and autumn
season.

#HFE (FPE-EE)FORNBLSE Homework
WEH., BT T5

handouts of related subjects will be distributed

RAEEE M D E#E LA % Grading System
FE ~DOSNNRE, B A | BAERRE IS CGRHET2

To be evaluated based on the attitude of attendance and the acquisition situation

fh S ERFEIED & Other Faculty Requirements

T¥ AT Textbooks

& 52 BE Reading List

SHBAR—LR— Websites
https://noah.ees.hokudai.ac.jp/biodiversity/index.html

WD HR—LR— Websites of Laboratory

{i§% Additional Information
ARIEENL, AR EHEMEAY Fa— 2D KB A2 RIZE T 5

This course is basically available for the master course students of Biodiversity Science Course
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FLE 4 Course Title AW B2 3238 T [Laboratory and Field Work in Biosphere Science I1]

&R Subtitle (ERei a7 [

EEHE Instructor I %47 [KOSHIKAWA Shigeyuki] R Be BRERBI R FAF 7262

$H L% B Other Instructors | = — A H 4 B[AIll Staffs of the Course] (KFEBEER R

L BHFER Course Type BREER B MR E

BASEAE R Year 2022 K& &S Course Number 045122

EAME Semester HF B 518 Number of Credits 4

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

& FF} - U52X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_BS 6502

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

5] BREERN R (CEME R IR

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th93¥H3—K - £ Middle Category Code, Title 5 1. 32

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

B E83—F-8#8 Language Code, Language 2 HAGER OTEREDO AV AR ST R ER I S 35 (H AGE
Type NIIIGE) B ET DR E

P ERBIEZF DRI E Availability of other 1A

faculties

18 R 1§ Other Information PRI B E R A

F—")—F Key Words
BEMZENME, 7o ay— WA 28 KRBV AT
Genetic diversity, phenology, symbiosis, polymorphism, phenotypic plasticity

2% d B1Z Course Objectives
EREBELT, AREECFICEET A e B 535,

Learn advanced methods on ecological genetics.

FI:Z B4E Course Goals

ZRRVERLFIC B D DR FIE 2R L MEB T 5, 61T, REOHATNE B I OEREICB T 2T 7 — X 2w BB 52
L. AV I T4 DBLFRERWET RN EZE) ORI FNT —2RBEELT LB T —ar TN H IO
Do

Students should learn various methods for the analysis of biodiversity. In addition, students should acquire an ability to
perform original investigation on the basis of field and laboratory data. Further, students should acquire an ability for
presentation.

{8 % 5HE Course Schedule

1) BN HEME OB B L OVERE TR T — X DINEE (17 H#)
- WY DB I L OATE R DO ZEHIZE AL O iR

- BEEHEENY) OERSE LA B IR R DA

- FHEBEW) O /AL FER E

2) EBREICRITHEE - BIF LA (1FH)

- R DZZFL L BHEAR O FRAT

- B R Bl L BRSO YT

3) ERRE T DRI (27FH))

- TP BIEICK DL OB BAROMAT

- SEIEERH DZE BATH &SR BIROAFENT

« ZARCICBE D DB AR T OHE AR OfRHT

« RENCE DR BT SR DERE, B OfRT

- REV AN B D AR T DORIE LR BL ¥ — L OfEHT
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.

EFrE (FE-BETHFEDRHNAEESE Homework

FBRFIEIC O WCORAFICESE T8, Hi 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.

RAEST D B HE L% Grading System
B~ OB INRELL(T0%) 3 L LR —MN30WIT L AR A BRI 21T,

We assign the grade on the basis of scores that account ardency in lecture (weight of 70%) and submitted reports (30%).

fhFEREIE D E M Other Faculty Requirements

T¥ AT F Textbooks

EE 5 Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i§% Additional Information
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F1 H4 Course Title

AW B2 3238 T [Laboratory and Field Work in Biosphere Science I1]

5 &TEB Subtitle

(BB 1AW [

E{E# 8 Instructor

(i B3C [YAMAGUCHI Yoshifumi] (EIEEFZIFIERT)

{8 4% B Other Instructors

o— 2 Y B 4 B [All Staffs of the Course] K F BB 7 57

L BHFER Course Type BREER B MR E

BASEEE Year 2022 K& &S Course Number 045123
EAME Semester HF B 518 Number of Credits 4

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

& FF} - U52X Eligible Department/Class

F>131)> 4" 3—F Numbering Code

ENV_BS 6502

K52 —K -2 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

PR =

BRELR A (EWPE B2 5

LARJILa—F L)L Level Code, Level

6 R2Epe (e 1 - S0 MR H GERIIZNAOFR R | FEFEERH)

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

IN3¥EO—K & Small Category Code, Title

0 ZOfth (e A HI7etd)

B f&3—F - &35 Language Code, Language 2 AARFEM ORFED AV ANAREE, SR E RER A 558 (A AGE
Type ST HEFE) B E T DR
P ERBIEZF DRI E Availability of other NG

faculties

## R E 1§ Other Information

A PR R BR A H

F—")—F Key Words

SFEWE AL T O T AR AT IRIA A ) ST T AV L BEEE, S AR

molecular biology, biochemistry, proteomics, genomics, microorganism, plant, biofilm, microbial activity, immune system,

hibernation

23D BH4E Course Objectives

BREL 7 1AM SR o B 2 R 2l L TR,

The techniques related to environmental molecular biology will be acquired.

Fl|3%E H4Z Course Goals

BRELSy AW A S B D 8T a B HOE 7R STHFJEISIE  T& %,

Students are able to apply the techniques to the research for master thesis.

#2351 Course Schedule

% H ORI E BN 2 BRI L7201, FEREHDLWITEIMIB O TEE 21T,

To obtain techniques necessary for the research, students experience laboratory work or field work for practical training.

#HFE (FPE-EE)FORNBLSE Homework

FROREOTE HEEELT, 4.5 BFEEREDOH EFENLEND,
Students are requested to prepare and review the class for about 4.5 hours.

RAEST D B #E Lk Grading System

AEASOIOFAARDL, FONTER, BERFERITE > TRHEIT 5,

Evaluation based on research achievement and presentation.

fhFEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks
WY BENLOETR

textbooks will be introduced by each advisor.

EE 5 Reading List

SMAR—LAR— Websites

WD HR—LR— Websites of Laboratory
http://noah.ees.hokudai.ac.jp/emb/HP/

{i5#% Additional Information

Jir B & Lok 1 5238 St o0 B RIS L O X, RGP R A U CEML £,
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FLE 4 Course Title AW B2 3238 T [Laboratory and Field Work in Biosphere Science I1]

EEE Subtitle G AR [

E{E# 8 Instructor /NBF 3526 [ONO Kiyomi] RIERHFAFZEHT)

{8 4% B Other Instructors o — A B 5 42 B[All Staffs of the Course] (KRB EL R FB5¢)

L BHFER Course Type BREERHEBE R MR E

BASEEE Year 2022 K& &S Course Number 045124
EAME Semester HF B 518 Number of Credits 4

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

& FF} - U52X Eligible Department/Class

F>131)> 4" 3—F Numbering Code ENV_BS 6500

K52 —K -2 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

PR =

BRELR A (EWPE R 5

LRJILaA—F:LA)JL Level Code, Level

6 R2ERE (& 1 B MIR) HME B GERIZRNAEORH | HFJEHE SR

H)

th 431 —K -4 Middle Category Code, Title

IN3¥Ea—K -4 Small Category Code, Title 0 ZD GAEH72E M)

=Eh

& i1—F & #& Language Code, Language Type 0 HABCITHRE

fth IR EIEF DRI E Availability of other faculties 2 ARAf

## B EH Other Information AW R R B R H

F—J—F Key Words
LB AR, 7T —2DFELD
plant ecophysiology, data handling

23D BH4E Course Objectives
KEY) D ARELCA BRI B T 225D Tk, HlT, ks 2385,

To teach methods, procedures, knowledge etc. for the studies of plant ecophysiology.

¥ 3% H4E Course Goals
W A PR RESEIZ B DI SERE e E ) B EOMFFEL LI L CGRUDAZENTED,

Able to summarize experimental results and discuss them comparing from previous studies.

122 5HE Course Schedule
M A B RE R EZBREITV, ZOREREMNTL., #in T D, it O LeEET D,

Experiments on plant ecological physiology, analyses of results and discussion. Requests from students may be considered.

#HFE (FPE-EE)FORNBLSE Homework
ZOHERET D,

To be indicated in the class.

RAEST D B HE L%k Grading System
FEER BT HE R (20%) . FEROELD (40%) . ELZZ (40%) IZEVBAHINT LT 5,

Question about the experiments(20%), analyses of the results (40%), discussion of the results (40%)
will be major standards of evaluation.

fhFEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks
FERALRW, MBS CTEBEEAT 5,

Not used. Handouts prepared by teachers will be given when necessary.

EE 5 Reading List

SMAR—LAR— Websites
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https://noah.ees.hokudai.ac.jp/bio/%e6%a4%8d%e7%89%a%e 7%94%91%e6%85%8b%eH%ad%ab%e 3%S8 2%b 3%e3%8 3%bc%e3%82%b9%e 3%30
%80course—in—plant—ecology/

AEZE DR—LR— Websites of Laboratory
http://www.lowtem.hokudai.ac.]jp/plantadapt/index.html

{5 Additional Information
Sl AT B IIAR B Y FLE USSR ECHEANCERK THIL,

Students wishing to take this course should contact the responsible teacher (Dr. Ono) beforehand.
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FLE 4 Course Title AW B2 3238 T [Laboratory and Field Work in Biosphere Science I1]

E&EHE Subtitle (@) [

EFH A Instructor /R BER [KOIZUMI Itsuro] (KZFBE I ERER B 7255

$H L% B Other Instructors | = — A H 4 B[AIll Staffs of the Course] (KEBEER R FHERT)

L BHFER Course Type BREER B MR E

BASEAE R Year 2022 K& &S Course Number 045125

EAME Semester HF B 518 Number of Credits 4

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

& FF} - U52X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_BS 6502

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

5] BREERN R (CEME R IR

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th93¥H3—K - £ Middle Category Code, Title 5 1. 32

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

B E83—F-8#8 Language Code, Language 2 HAGER OTEREDO AV AR ST R ER I S 35 (H AGE
Type NIIIGE) B ET DR E

P ERBIEZF DRI E Availability of other 1A

faculties

18 R 1§ Other Information PRI B E R A

F—")—F Key Words
AEfes, WA, AFSETRIE
Ecology, Fieldwork, Research methods

%M B1Z Course Objectives

B A Re B E 3 2 B B0 Fnilk & S e S R A B AL R 2 L B L CE AT 5,

This lecture is aimed to learn expertized knowledge and advanced research techniques for animal ecology through field
practices.

FIE B 4E Course Goals

By A RE T IT DI AME B A D B A RNk & & EE AR P e R I A B G5,

The goal of this lecture is to acquire expertized knowledge and advanced research techniques for empirical researches on
animal ecology.

122 5HE Course Schedule
PR E MERNIEE TS,

Lecture will be planned by each supervisor.

#RFEE (FPE-HE)FEDNBLSE Homework
# 10 I O FEEE N EEND,

About 10 hours as preparation and a review of the class.

RAEEE M D E#E LA % Grading System
B AR A~D A E E TR A BB E A BNZREE T2,

Evaluate the process and the achievement of research subject.

fh S ERFEIED & Other Faculty Requirements

T¥ AT Textbooks
S §= VISR =PN

Suggested from supervisor.

%52 BE Reading List
M HE DO T

Suggested from supervisor.

SMAR—LAR— Websites

WD HR—LR— Websites of Laboratory
http://noah.ees.hokudai.ac.jp/envmi/zoo/

{i5#& Additional Information
FHIBHIAE OB RENITIER 7528,

Pay attention to announcement for opening.
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FLE 4 Course Title AW B2 3238 T [Laboratory and Field Work in Biosphere Science I1]

EZREHE Subtitle (HEPEAEM A ERREE ) [

E|EHE Instructor T B [KUDO Isao] (KFBE/KERMFEMFZERT)

$H L% B Other Instructors | =— A H 4 B[All Staffs of the Course](KFEBEER R FHERT)

L BHFER Course Type BREER B MR E

BASEAE R Year 2022 K& &S Course Number 045126

EAME Semester HF B 518 Number of Credits 4

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

& FF} - U52X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_BS 6502

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

5] BREERN R (CEME R IR

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th93¥H3—K - £ Middle Category Code, Title 5 1. 32

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

B E83—F-8#8 Language Code, Language 2 HAGER OTEREDO AV AR ST R ER I S 35 (H AGE
Type NIIIGE) B ET DR E

P ERBIEZF DRI E Availability of other NG

faculties

18 R 1§ Other Information PRI B E R A

F—")—F Key Words
WEBLIL, 7 B9 7 — A RU—7  ERNER
Oceanographical Field Observation, Field Work on Board and land, Laboratory experiments

%M B1Z Course Objectives

MEOBIZ B CTEOHMEFIEEEET 5, BICBLIAILUOLBIEFEHT20, thoFiEkztsZtbH5,

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.

FIE B 4E Course Goals

O MEHFBLINZ IEfMEN DL RITATIRHIZENTED,

@ MEHEBLIRE RO ELLEBNICE R TED,

@ T OBLRE EfE) DR RIITOEN KD,

@ FEBRENICB T E M ERE ELD DL EIATHIENRH 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.

$ZEEHE Course Schedule

O B

@ ¥ E3H

@ Eroh Bl

@ =|NFEBR

(D Oceanographical field observation
@ Field work on board

®) Field observation

@ Laboratory experiments

EFEEE (FE-EE)FEORAELS E Homework

FRNIERSNAHEONEE K HHREL Tz,

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.

RAEST D B HE L%k Grading System
JBAERB L OV R —MI L5/ AR EHM

Grade point will be decided by the evaluation of submitted report and the attitude of attendances.

fhFEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List

SMAR—LAR— Websites
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AEZE DR—LR— Websites of Laboratory
https://ees—hokudai-marine.jimdofree.com/

{i5#% Additional Information
EEOEHNFIZOWUIIFEH B ICRWEbESLZE
Student should ask to the supervisor for actual contents.
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FLE 4 Course Title AW B2 3238 T [Laboratory and Field Work in Biosphere Science I1]
E&EHE Subtitle OKEEZE ) [

HEEHE Instructor B N fnd: [MIYASHITA Kazushi] (L5 EE 74—V REF 2 — (EEH))
$H L% B Other Instructors | = — A H 4 B[AIll Staffs of the Course] (KEBEERFEFHERT)

L BHFER Course Type BREER B MR E

BASEAE R Year 2022 K& &S Course Number 045127

EAME Semester HF B 518 Number of Credits 4

B EMEE Type of Class e X E R Year of Eligible Student 2~2
& FF} - U52X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_BS 6500

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
5] BREERN R (CEME R IR

LA a—F LR Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th93¥H3—K - £ Middle Category Code, Title 5 1. 32

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

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

Type

P ERBIEZF DRI E Availability of other 1A

faculties

18 R 1§ Other Information PRI B E R A

F—")—F Key Words

K1 B0, R, b, ks AV T TR EREE, BEE, =20 kv S

sperm, egg, development, differentiation, fertilization, organelle, gamete, life history, population, community, monitoring,
sensing

23D BH4E Course Objectives

7K BB - FEBRFTAE 2B WO CH ERITATAR D, KA OWTOAERERIER, B, BIERE 1T W TERRI e Hiffie, 528
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.

Fl|3%E H4Z Course Goals
TNENDT 4— VR LB AR, Sesmi e B s E535,

Students will master fundamental and pioneering technology required in each field station.

#2351 Course Schedule
ZNENDOEEFEFRE BV CGRHEEND,

ucation plan of this laboratory and field—work are planned in each teacher at each field station.

EFrE (FE-BETHFEDRHNAEESE Homework
ENENDOFEEMHLEDR—LbR—V O TTEL, R TRICEMER2EEHNTEE L, #E0 BERSIW
BERL EAEIZOUVNT | IRFAIRREE | M2 02 e EELLY,

Preferable to carry out preparations and reviews of each lecture about 1 hour using the text and homepage.

BARSE B D E#E L% Grading System

JEAE IR BT BB (40%) BE UL R —h (60%) IZEDRARNZFEMT5

Academic grade is evaluated by the basis of ardency (40%) and reports (60%). The percentages indicate weighing of each
element in the scope.

fh S ERFEIED & Other Faculty Requirements

THX AR ZF]E Textbooks
42 B 55D R (informed by teachers)

EE 5 Reading List

SMAR—LAR— Websites

WD HR—LR— Websites of Laboratory

{i§% Additional Information
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FLE 4 Course Title AW B2 3238 T [Laboratory and Field Work in Biosphere Science I1]

EZREHE Subtitle (B ERES) [

EEHE Instructor WHfE 24t [UTSUMI Shunsuke] (b5 EWHE 7 +— VR RV 2 — (FLIE))

$H L% B Other Instructors | = — A H 4 B[AIll Staffs of the Course] (KEBEER R FHERT)

L BHFER Course Type BREER B MR E

BASEAE R Year 2022 K& &S Course Number 045128

EAME Semester HF B 518 Number of Credits 4

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

& $F} - U5X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_BS 6502

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

5] BREERN R (CEME R IR

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th93¥H3—K - £ Middle Category Code, Title 5 1. 32

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

B E83—F-8#8 Language Code, Language 2 HAGER OTEREDO AV AR ST R ER I S 35 (H AGE
Type NIIIGE) B ET DR E

P ERBIEZF DRI E Availability of other NG

faculties

18 R 1§ Other Information PRI B E R A

F—")—F Key Words
FRROFEIAL 54T | BRIE R HEE . MR, BEMER-H K, T4 Ay ay

type and distribution of forests, ecosystem services, forest conservation, presentation, discussion

%M B1Z Course Objectives

FROL DL mANREEE, HIERIRRAL-ORZIE Y72 SN T DBMOIGE | AWML B AR A O 4, THIFIHOHY
T OFEERIRET D, MR TR O R HE R L E2L LI EIR A TOEEE2RB I BRERERICET 405
FR ISR 2 ) 12 B P - (IFFE D BAK « 4% DA FEFR /R E 12D\ T, IEfE TR 72 B R A TR B, FT-. REE ~D LD
{BEHUT, M XDOEBRMEBBIOIER- B R EEERL . 5% OFE DO F M0 HFIEZ DOV TEMESVEIT

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.

¥ 3% H4E Course Goals

AJHE OERBIFEEZEIL, LTOLOTHD,

1. BARSCHFUZISIT DM RE R ORERE, ARE, R4, FIFIZBI 32 B RO FHHIZ OV TR T S
2. BMAERER DL M7 EEIC B 32— AR A7 78s R R ISP ITE AR L, B DB 22 FE0HD,

3. BHEMICII RSN T W FIEN L | ZLOMICENFET AL HiET 5

4. LR —MOVERR < 3R DO F LR EERER L, 5% O O 0TI DN T OIS0 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.

{8 % 5HE Course Schedule

AR EL, MUEERIEER L TRREBIRI, TAA Iy ar EBEMNLOT RANARIZIY | R 5,

Students write a report material and make a presentation. The learning will be deepened by discussion and advice from
teachers.

EFrE (FE-BETHFEDRHNAEESE Homework
BRI SR E DD RENEL  EBROIER, 7TV BT —ar OWEFEITH

It is required to collect information from relevant scientific papers and to prepare report materials and presentations.

RAEEE M D E#E LA % Grading System

WA EBONE FEFIRDL - TART v a ~ DB MBI L b S0, AR5

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 S ERFEIED & Other Faculty Requirements

TX AT} E Textbooks
BRI E - -SEBEEORBRLAREY OFHREEL TNODIEND, ZFOHIKIZDOWTOT RARA AR IR, o, FNENOH
FIZONWT, YRR ECREERE DR b B,

& 52 BE Reading List

SBA—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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F1 H4 Course Title

AW B2 3238 T [Laboratory and Field Work in Biosphere Science I1]

5 &TEB Subtitle

(Bt BB 5 7) [

E{E# 8 Instructor

28 PFHE—BF [HOSHINO Yoichiro] (At 5 AWE 74— VR B2 — ()

{8 4% B Other Instructors

o— 2 Y B 4 B [All Staffs of the Course] K F BB 7 57

L BHFER Course Type BREER B MR E

BASEEE Year 2022 K& &S Course Number 045129
EAME Semester HF B 518 Number of Credits 4

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

& FF} - U52X Eligible Department/Class

F>131)> 4" 3—F Numbering Code

ENV_BS 6502

K52 —K -2 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

PR =

BRELR A (EWPE B2 5

LARJILa—F L)L Level Code, Level

6 R2Epe (e 1 - S0 MR H GERIIZNAOFR R | FEFEERH)

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

IN3¥EO—K & Small Category Code, Title

0 ZOfth (e A HI7etd)

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

2 AARFEM ORFED AV ANAREE, SR E RER A 558 (A AGE
RITTEGE) R TE T DIRHE

2 EEEZE DTS Availability of other
faculties

1)

## R E 1§ Other Information

A PR R BR A H

F—")—F Key Words
BB BRI R,

Agro—ecosystem Science, Laboratory and Field Work

2% d B1Z Course Objectives

A PR BR BB S B D SRR A R T A SR 2 LB L TH ST D,

To learn the basic technology of Agro—ecosystem Science through laboratory and field works.

¥ 3% B4E Course Goals

R BR BT RN 212 B D SR 22 i 2 B (1T . B HOWFFERRE ORI TICIE I T& 5,

To be able to utilize the basic technology concerning Agro—ecosystem Science through laboratory and field works.

122 5HE Course Schedule

% B OB LB R BN 2 RS 072012, FREHDWVIITFMIIBWTEEZIT),

Practical training is carried out in a laboratory or field in order to acquire the basic technology necessary for each student’s

research.

EFrE (FE-BETHFEDRHNAEESE Homework

Bl DR E T T EBLOMEE AT,

Students prepare and review using distributed materials and so on.

BAEEE M D E#E LA % Grading System

AREA~OBOAAZARDL, BOIT R, HRFERIZE - TR 2,

The evaluation is based on activities, results obtained, and presentations.

fhFEREIE D E M Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

SMAR—LAR— 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

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information

PR OBRRNICIEE T 22 L, Xl LH IR CH I E R o — 2B B ERG 0 2L,

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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FLE 4 Course Title T4—=N B FRERI S 1 [Special Course in Field Science 1]

SEZEFAHE Subtitle 0

EE# R Instructor ] e [NAKAOKA Masahiro] (b5 AEMBE 7 — VR EH 2 — (B )

HLHE Other Instructors | EH FF FINAGASATO Chikako (74— REr2—), LI HESIYAMAHA Etsuro)(7 ¢
— VRt Z—), B8 #E—RF[HOSHINO Yoichirol(74—/V K& Z—)

L BHFER Course Type BRESR B MR E

BB Year 2022 K EIZIES Course Number 045130

EAR Semester HERE B {7 Number of Credits 1

BEMRE Type of Class FH HEE R Year of Eligible Student 1~2

& $F} - U5X Eligible Department/Class

F2731)2%4'3—FK Numbering Code ENV_BS 5502

K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

EED) BREEF P (CEME R 7R

LR aI—F:LARJL Level Code, Level 5 KFRE (& 1 - BEPTER) AL B GEREZRNA O B) | KFpEItiEez
¥FHH

th93¥H3—K - £ Middle Category Code, Title 5 1. 92

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

=553—F -5 & Language Code, Language 2 HARGER QSEGEONAV L TNAZHE, B R E R AL S58 (B AGE

Type AFHFE) B E T DRE

P ERBIEZF DRI E Availability of other 1A

faculties

# B EIH Other Information EWER A BRER A

F—")—F Key Words

T VRET BRAREE L KB R | AWy, AR, EIR AR B

field science, forest ecosystem, aquatic ecosystem, agricultural ecosystem, biology, ecology, resource and ecosystem
management

2% d B1Z Course Objectives

FRAREEL ZK BB Bt E 0O ZARZR A HESRIZ DWW T, D EEARB S & RAE T 2 L3012 2O ETRD D728 D IR F
BCHOWT, EEZBECUEST2H2HNETD,

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.

¥ 3% H4E Course Goals
HER EICHDLEIRAERERICOW T, ZORMBENRE HFIEOB 542 m 0 CHEMAIED D,

Students will understand various types of ecosystems on earth through acquiring basic research methods by field training.

2 EFHE Course Schedule
B AT, U F D5 003 —2W5 5L 725, ZOMODFEYS1— ATV T, HEER BRI 7 245,

LB EEHESEE (P - B B KB AT — > a [ RS2 5RET ., E i1 5T ChE T E

2. ABRKPESEE (L3P KB AT — g FFUKBEFRRFT, -EEGRK FEERTT, 2B ER T CHE T &

3B (SEH) BAARE AT — a0 BAFZEMR TR T E

4 BRI EE 52 (R EF) - BHHIE AT — a0 CHRRE T &

5.ACIEE R FMIN T — =0 7 T I A d ¥ ARRRERER I T OEEEN — =0 7 a— R ESLHEER 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

4. 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 DN =

EFrE (FE-BETHFEDRHNAEESE Homework
FRZLE 2

Not required.

RAEEE M D E#E LA % Grading System
BRI I L LR — M LD & B3

Academic grade is evaluated by attendance rate and papers.

fhFEREIE D E M Other Faculty Requirements
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TX A -#F & Textbooks

& 52 BE 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—
kyoten/

AEZE DR—LR— Websites of Laboratory
http://www.fsc.hokudai.ac.jp/

{5 Additional Information
AR B OBFEGATE BRFCOW L, Y FEICEEBRWEDELZEI N,

Please contact directly to the instructors about the place and period of the lecture.
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FlB 4 Course Title T 4= B BRI 523 T [Special Course in Field Science 11]

SEZEFAHE Subtitle 0

EE# R Instructor ] e [NAKAOKA Masahiro] (b5 AEMBE 7 — VR EH 2 — (B )

HLHE Other Instructors | EH FF FINAGASATO Chikako (74— REr2—), LI HESIYAMAHA Etsuro)(7 ¢
— VRt Z—), B8 #E—RF[HOSHINO Yoichirol(74—/V K& Z—)

L BHFER Course Type BRESR B MR E

BB Year 2022 K EIZIES Course Number 045131

EAR Semester HERE B {7 Number of Credits 1

BEMRE Type of Class FH HEE R Year of Eligible Student 1~2

& $F} - U5X Eligible Department/Class

F2731)2%4'3—FK Numbering Code ENV_BS 5502

K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

EED) BREEF P (CEME R 7R

LRJILaA—F:LA)JL Level Code, Level 5 KFRE (& 1 - BEPTER) AL B GEREZRNA O B) | KFpEItiEez
¥FHH

th93¥H3—K - £ Middle Category Code, Title 5 1. 92

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

=553—F -5 & Language Code, Language 2 HARGER QSEGEONAV L TNAZHE, B R E R AL S58 (B AGE

Type AFHFE) B E T DRE

= EREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information EWER A BRER A

F—")—F Key Words

T VRET BRAREE L KB R | AWy, AR, EIR AR B

field science, forest ecosystem, aquatic ecosystem, agricultural ecosystem, biology, ecology, resource and ecosystem
management

2% d B1Z Course Objectives

FRAREEL ZK BB Bt fE 0O Z AR 7R A HESRIZ DWW T, D EEARB 7S & RAE T 2 L3012 ZOBFETRD D720 DS H B2 F
BCHOWT, EEZBECUEST2H2HNETD,

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.

¥ 3% H4E Course Goals
HER EICHDLEIRAERERICOWT, ZOISHNRRE HFIEOB52@ 0 CHEMAIED D,

Students will understand various types of ecosystems on earth through acquiring applied research methods by field training.

2 EFHE Course Schedule
B AT, BLF D42 DI — 2R3 5L 725, ZOMODFELT— AT OWTIHE, HEER BRI T 7 245,

1LABREGHETEE (KB - i) KB AT — a2 5 e SEBRAT, SR e e S5 CRlsl T &

2. ABRKPESEE (L3P KB AT — g FFUKBEFRRFT, -EEGRK FEERTT, 2B ER T CHE T &

3B (SEH) BAARE AT — a0 BAFZEMR TR T E

4 NBHBEHIEE 323 (R EF) R A7 — > a TR T E

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

EFrE (FE-BETHFEDRHNAEESE Homework
FRZLE 2

Not required.

RAEEE M D E#E LA % Grading System
BRI L LR — M LD & B3

Academic grade is evaluated by attendance rate and papers.

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

247




E X5 & Reading List

S BAR—LR—T Websites
http://www.fsc.hokudai.ac.jp/KANRYU/,  http://forest.fsc.hokudai.ac.jp/ kyoten/,  http://www.fsc.hokudai.ac.jp/suisan—
kyoten/

B D HR—L_R— Websites of Laboratory
http://www.fsc.hokudai.ac.jp/

{i§% Additional Information
AF B OBEESTE HRHZOW T, Y FBICEEBHWEDLELTZIN,

Please contact directly to the instructors about the place and period of the lecture.
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REMERFER

Division of Environmental Materials Science



F1 B4 Course Title EREEWE AL 3 S S I [Seminar in Environmental Materials Science 11]
SEZEFAHE Subtitle 0

EE# R Instructor HIL K [Chief of the Division] KFP BRI 7 PE)

$BLHE Other Instructors | FILA2FE[All Staffs of the Division] (K “FFiBR 5 FL £ Ft)

L BHFER Course Type BREER B MR E

BASEEE Year 2022 K& &S Course Number 055007
EAME Semester HF B 518 Number of Credits 4

B EMEE Type of Class ¥ SULARTE) | SHRER Year of Eligible Student 1~3

& EFF} VS5 Eligible Department/Class BREEWVE R

F2731)24'3—F Numbering Code ENV_EMS 7702

KS¥EI1—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
EED) BRELR B GREME R 7R
LRJa—FK:LAR)JL Level Code, Level 7RI () FMEH (BB ER 2 S T)
th4>#E0—K & Middle Category Code, Title T HSCEESE

ING¥AO—K -2 Small Category Code, Title 0 BRI E R Fam s GE DL

EF80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, A RER N 5578 (A AGE
Type XT38 HIRETDRE

=P EREISEE DRI E Availability of other 2 Raf

faculties

# B EIH Other Information BREMERFHLGE B [(MERE ]

F—"J—F Key Words

AL

Journal review

23D BH4E Course Objectives
LSBT A E NS ORIk I & AR5,

To learn the wide background of studies related to doctor’s thesis.

Fl|3%E H4Z Course Goals
T =560 B D i OBFFEBh M 2 PR 5,

Understanding recent progress in science related to doctor’s thesis.

#2351 Course Schedule
BREEMVE R RIS T A AT L. R AR ETHEELITHMD ADREFZREE . Z D45 B DR FT O IOV TH S,

To attend a seminar, students will read and listen many reports of environmental materials science, and present a summary.

#HFE (FPE-EE)FORNBLSE Homework
BT DRFZEIZ 92 SCRRO L2 A% Wil 5,

Prepare a resume of recent researches.

RAEST D B #E Lk Grading System
(1) BEBLIOVERIGCEONE (IHFRINE S, S LB F—a Hiif, it B ala=r—av ), Q) #¥~D
SIMBELE, (3) TAAT v a BT AEME (R, 7S WNA) IZZVR AT 5,

Students will be assessed by presentation and responses, attitude for a class, and contribution for discussion.

fh S ERFEIED & Other Faculty Requirements

T¥ AT Textbooks

& 52 BE Reading List

SBAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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FLE 4 Course Title Be 52 W e Bl S B B F 22 1 [Research in Environmental Materials Science I (for Doctoral
Dissertation)]

EZFEB Subtitle 0

HEZB Instructor B I K [Chief of the Division] (KFP BB R F205%)

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

L BHFER Course Type BRESR B MR E

BB Year 2022 EEIES Course Number 055008

EAR Semester A B {7 Number of Credits 8

B EMRE Type of Class AR L (WFE) | ®HERER Year of Eligible Student 1~3

& $F} - U5X Eligible Department/Class BB R E I

F2432 %' 3—F Numbering Code ENV_EMS 7802

K9 #Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

BB BRELF P R E R R

LARJ)ILa—K:L AL Level Code, Level 7 KPR () BEP R E (FEfs SR B2 5 1)

th43#53—K 4 Middle Category Code, Title 8 FrhlIF4E

INDHEO—K 4 Small Category Code, Title 0 BREZW AR R BIAF I

EF80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 5578 (A AGE
Type AFHFE) B E T DRE

P ERBIEZE DRI E Availability of other NG

faculties

# B EIH Other Information BREMERFHL AR B [(MER B ]

F—J—F Key Words

T A5

Doctor’s thesis

2% d B1Z Course Objectives
5 SR ER T 5720 OBRER I T 5782179,

Make research on Environmental Science

¥ 3% H4E Course Goals
L5 SCDOVERR

Write a dissertation on Environmental Science

{2 % 51E Course Schedule
FREHBOREOTIC, & HOWIET —~IC T 58217,
Make research under the guidance of supervisor(s).

RWEE (PE-HEEDABESE Homework
ABTOTLTHIIE. Hetr, T SCHEH AT

Need continuous research work, severe discussion, and reading of referred papers.

BAEEE M D E#E LA % Grading System
(1) WFFERERE~D IR IRDL, (2) A3 T, B) RSN 3R LR A RICEHM 5,

Students will be assessed by professional attitude for research theme, presentation and doctor’s thesis.

fh S ERFEIED & Other Faculty Requirements

T¥ AT Textbooks

& 52 BE Reading List

SBAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title BRI E AL F3m SCi#Sc 1 [Seminar in Environmental Materials Science 1]

SEZEFAHE Subtitle 0

EE# R Instructor HIL K [Chief of the Division] K P BRI 7 PE)

$BLHE Other Instructors | FILA2FE[All Staffs of the Division] (K “FFiBR 5 FL £ Ft)

L BHFER Course Type BREER B MR E

BASEEE Year 2022 K& &S Course Number 045132

EAME Semester HF B 518 Number of Credits 4

B EMEE Type of Class ¥ SULARTE) | SHRER Year of Eligible Student 1~2

& EFF} VS5 Eligible Department/Class BREEWVE R

F2731)24'3—F Numbering Code ENV_EMS 6612

KS¥EI1—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
EED) BRELR B GREME R 7R

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 BEPIRE) B AL E CRERZNAFOR B | FEiEEFRB)
th4>#E0—K & Middle Category Code, Title 6 WFoEHeE

ING¥AO—K -2 Small Category Code, Title | BREEWE R S G

EF80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, A RER N 5578 (A AGE
Type XT38 HIRETDRE

=P EREISEE DRI E Availability of other 2 Raf

faculties

# B EIH Other Information BREMERFHLGE B [(MERE ]

F—"J—F Key Words

AL

Journal review

23D BH4E Course Objectives
&5 U T2 ENA OB TR L2 L <AER T 5,

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 Eog sy A R

Understanding recent progress in science related to master’s thesis.

#2351 Course Schedule
BEMERIFICET A AL WEERRTHLLLIMD ANDORELTEX . OO OMZEIC SN TES,

To attend a seminar, students will read and listen many reports of environmental materials science, and present a summary.

#HFE (FPE-EE)FORNBLSE Homework
BT DRFZEIZ 92 SCRRO L2 A% Wil 5,

Prepare a resume of recent researches.

RAEST D B #E Lk Grading System
(1) BEBLIOVERIGCEONE (IHFRINE S, S LB F—a Hiif, it B ala=r—av ), Q) #¥~D
SIMBELE, (3) TAAT v a BT AEME (R, 7S WNA) IZZVR AT 5,

Students will be assessed by presentation and responses, attitude for a class, and contribution for discussion.

fh S ERFEIED & Other Faculty Requirements

T¥ AT Textbooks

& 52 BE Reading List

SBAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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FLE 4 Course Title B W) E B B BUAFZE 1 [Research in Environmental Materials Science 1 (for Master’s
Thesis)]

EZFEB Subtitle 0

HEZB Instructor B I K [Chief of the Division] (KFP BB R 72 05%)

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

L BHFER Course Type BRESR B MR E

BB Year 2022 EEIES Course Number 045133

EAR Semester A B {7 Number of Credits 8

B EMRE Type of Class AR L (WFE) | ®HERER Year of Eligible Student 1~2

& $F} - U5X Eligible Department/Class BB R E I

F2432 %' 3—F Numbering Code ENV_EMS 6622

K9 #Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

BB BRELF P R E R R

LARJ)ILa—K:L AL Level Code, Level 6 RFPt (& L - FEPRD) AR E CRENBRNEORH  BFEfEER B)

th43}#83—K -4 Middle Category Code, Title 6 WFieE

INDHEO—K 4 Small Category Code, Title 2 BREEW AR R BT

EF80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 5578 (A AGE
Type AFHFE) B E T DRE

P ERBIEZF DRI E Availability of other NG

faculties

# B EIH Other Information BREMERFHL AR B [(MER B ]

F—")—F Key Words
REWERY Bl
Environmental materials science, master’s thesis

2% d B1Z Course Objectives
R E R I T AE LR SCEERRL ., 3R E1T,

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

¥ 3% H4E Course Goals
ZEBEIZFEL

Same as above

B % 5HE Course Schedule
HRRE D FERC KBRS TR BT B BRI i RO 17,
To study a thesis of master’s thesis under a supervisor.

EFEEE (FF-EB)FDORALS E Homework
TWFITNZ B 7 STk & YR 95,

Prepare literature for the research.

BAEEE M D E#E LA % Grading System
(1) WFFERRRE~DO IR IRDL, (2) AliRFE T, 3) I—HENE L3R LR ARSI 5,

Students will be assessed by professional attitude for research theme, presentation and master’s thesis.

fh S ERFEIED & Other Faculty Requirements

T¥ AT Textbooks

& 52 BE Reading List

SBAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title BREEWE R S35 1 [Fundamental Course in Materials Science 1]
SEZEFAHE Subtitle 0
EEHA Instructor KA 52— [OTOMO Ryoichi] (KBt HERBREE R FERT)
{8442 B Other Instructors
FLB#E5I Course Type REFEFHE R ELE
BASEAE R Year 2022 K& &S Course Number 045134
EARS Semester 15 H (F ¥ — | BAEI¥ Number of Credits 2
L)
B EMEE Type of Class Hisis X E R Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F>432 %' 3—F Numbering Code ENV_EMS 5100
K9 #Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
5] BREEE P GREME R HIR)
LRJILaA—F:LA)JL Level Code, Level 5 KFRE (& 1 - BEPIER) AL B GEREZRNA O B) | KFpEItiEez
ElE
5 ¥$E2—F £ Middle Category Code, Title 1 ELREm
IN3¥Ea—K -4 Small Category Code, Title 0 Ffth &7t m)
&853—F - &7E Language Code, Language 0 AAFETITORE
Type
=P EREISEE DRI E Availability of other 2 Raf
faculties
18 RE1H Other Information REMER T HEL R B [MMERE ]

F—J—F Key Words
{LERES . BHE, RrHuE, 0 7H0E, Eaais

Chemical Bonding, Electronic Structure, Atomic Orbital, Molecular Orbital, Crystal Structure

BEoHE Course Objectives
BRI BB T DEALORZE LS THEWEEME BT DB FOXMIARE N CEE THD, A#EFZ T H O
BT ORI %Hj%%bf WABNALRMEFRERERRT L, ZNODREE L E DREELDBIRIZONTHS,

Understanding of the basic principles of chemical bonding.

FI:Z B4E Course Goals

MBDIEARLILDIF A 53 TR IO O EEEOMEEIZOWT, Ji# T OE TEEL LR 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.

$ZEEHE Course Schedule

1. R—=7 DJFEFAR LK IR DI AT L

. 5,0,d,f 72 E DJFT-HE & TR O JE B

. o fEEE n EE L IRAIEL S T O, G LI THES
. DRI ESyFHLE , HE O

. FEROREE FEfOMEELALFRE S

. Bohr’s atomic model and spectrum of hydrogen

.S, p, d, forbitals and periodicity of elements

o and 7w bond, hybrid orbital and structures of molecules, resonance structure and conjugated double bond
. Photo absorption and molecular orbital, color of matter

. Structure of solid materials

EFEEE (FE-EE)FEORAELS E Homework

EROG B ETIC, R EZORYEITELHA, HONLDONEBEHREL TR EICOTTLI L, T8 188 0 B E R
L RERMOBLEEL 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.

RAEST D B #E Lk Grading System
FRBR O AR IS LA,

Students will be assessed only by examinations(100%).

fh S ERFEIED & Other Faculty Requirements

TX A -#F & Textbooks

253




E X5 & Reading List
ThEeR E b (F) 510 kR
Th¥UR B (F) 85 10 R

SBA—LAR— Websites

B D HR—L_R— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title BREEWE R S35 1 [Fundamental Course in Materials Science 1]

SEZEFAHE Subtitle 0

EFH A Instructor g [KATO Masaru] ORPRBEHIERER SRR A ZERE)

{8442 B Other Instructors

FLB#E5I Course Type REFEFHE R ELE

BASEEE Year 2022 K& &S Course Number 045135

EAR Semester 2 B {7 Number of Credits 2

MR Type of Class s FERER Year of Eligible Student 1~2

xR 2FEl 25X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_EMS 5101

KS¥EI—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

BB BREF A R E R R

LRI)ILa—K:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERZ2NEOR B) . KRB ILHF
ERlE

5 ¥E0—F - £ Middle Category Code, Title 1 Fehftam

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

S5&3—F -5 & Language Code, Language | JEFETITHRE

Type

P ERBIEZF DRI E Availability of other 2 Raf

faculties

18 R EH 1§ Other Information REWER T HLEAE 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 3% 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.

$ZEEHE Course Schedule

1. Bohr’s atomic model and spectrum of hydrogen

2. s, p, d, forbitals 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

EFrE (FE-BETHFEDRHNAEESE Homework
Before each lecture, students should read and understand textbooks on physical chemistry. Standard homework times
(preparation and reviewing) should be over three hours for a lecture.

RAEST D B #E Lk Grading System

Students will be assessed only by examinations(100%).

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

&S EME Reading List
Atkins’ Physical Chemistry Eleventh Edition

SMAR—LAR— Websites

WD HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title BRI E AL F JLE5% T [Fundamental Course in Materials Science 11]
SEZEFAHE Subtitle 0
EEHE Instructor A #— [KAMIYA Yuichi] (K5 B HiERER B2 R 20 FEBT)
{8442 B Other Instructors
| BHFEA Course Type REFEFHE R ELE
BASEAE R Year 2022 K& &S Course Number 045136
EARS Semester 15 H (F ¥ — | BAEI¥ Number of Credits 2
L)
B EMEE Type of Class Hisis X E R Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F>432 %' 3—F Numbering Code ENV_EMS 5102
K9 #Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
5] BREEE P GREME R HIR)
LRJILaA—F:LA)JL Level Code, Level 5 REERE (& - BEPRE) SR B GERERRNAEORB) | Kb di@ez
ElE
5 ¥$E2—F £ Middle Category Code, Title 1 ELREm
IN3¥Ea—K -4 Small Category Code, Title 0 Ffth &7t m)
B E83—F-8#8 Language Code, Language 2 HAGER OTEREDNAV AR ST R ER S 35 (B AGE
Type NIIIGE) B E T HIRE
=P EREISEE DRI E Availability of other 2 Raf
faculties
18 RE1H Other Information REMER T HEL R B [MMERE ]

=\'— J—K Key Words
HARSIA, T2 — mo bt — F T X2V X — ACFERT )b, e, B RO E

ldeal gas, enthalpy, entropy, Gibbs energy, chemical potential, equilibrium constant, electromotive force, reaction rates

23D BH4E Course Objectives
Fx DJEYOMEOEITALFRE S OEAL72EOBRE R70) b oL ERM (v 7n) B b2 E Sk b5, ANk
FCIHMEFPES RS E e PS5 IEI Lo T v /a2 B b BRSEN R E D= RN X —D L L O BIRZ B fiE 35,

Understanding of the basic principles of chemical thermodynamics and chemical kinetics.

FI:Z B4E Course Goals

WEDEALE TN X — LD A~ 7 a2 B OIS D,

From the standpoint of macroscopic level, students are expected to understand the relationship between chemical
transformation and energy.

$ZEEHE Course Schedule

. RIROMHE

BB

LB B

. MU OFHER RS & A

RE R LI

- B AL A

RS LT

- 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 —

EFrE (FE-BETHFEDRHNAEESE Homework
HRIORENFEZEE TH2L,

The students need to review the contents of the lesson.

BAEEE M D E#E LA % Grading System
B D AR D FEAH (100%)

Assessed by examinations (100%).

=P ERBIE DG4 Other Faculty Requirements

TXALZEFE Textbooks
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E X5 & Reading List
TR A 5 10 AR Peter Atkins, Julio de Paula 35 ; 8o [130N] 3R O LA RIA, 2017

SBAR—LAR— Websites

AE=E DR—LR— Websites of Laboratory

{i5#% Additional Information
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71 B4 Course Title B R

#& I [Fundamental Course in Materials Science 11]

SEZEFAHE Subtitle 0

HEEHE Instructor )L AH « TN [Ewa KOWALSKA] (AR HFZE0T)

{8442 B Other Instructors

FLB#E5I Course Type REFEFHE R ELE

BASEEE Year 2022 K& &S Course Number 045137
EAR Semester 2 B {7 Number of Credits 2
MR Type of Class s FERER Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F>131)> 4" 3—F Numbering Code

ENV_EMS 5101

KS¥EI1—K 8 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

FERER R

BRTLR B CREID R R K)

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

5 REEFE (&1 S JEPIR A (A2 AEOR B) | KRB HER
F#FH

th93¥F3—K - £ Middle Category Code, Title

1 FERERG

IN3¥EO—K & Small Category Code, Title

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

0 ZOfth (e A Hi7etm)
| FERE TIOR3

2 EEEZEDTE Availability of other
faculties

2 ]

18 R E 1§ Other Information

BB E R RS AR B [EFR B ]

F—")—F Key Words
chemical thermodynamics, chemical kinetics

23D BH4E Course Objectives

Understanding the basic principles of chemical thermodynamics and chemical kinetics.

Fl|3%E H4Z Course Goals

From the standpoint of macroscopic level, students are expected to understand the relationship

between chemical transformation and energy.

#2351 Course Schedule

This lecture is focused on basic principles of chemical thermodynamics and kinetics:

1. Fundamental constants

. The first law

. Heat capacity, enthalpy and thermochemistry
. The second and third laws: Entropy

. Free energy

. Phase transition

. Chemical equilibrium

. Chemical reactions

O© 00 1 O U1 &~ W DN

. Rate in chemical kinetics

10. Factors determining the rate of chemical reaction
11. The effect of temperature on the rate of chemical reactions

12. Elementary reactions
13. Reaction mechanism

#HFE (FPE-EE)FORNBLSE Homework

After each lecture students must do homework and prepare to the next lecture based on received materials.

BAEEE M D E#E LA % Grading System

Assessed by examinations (100%).

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

%52 BE Reading List

SBAR—LAR— Websites

WD HR—LR— Websites of Laboratory
https://www.cat.hokudai.ac.jp/koukinousei—e.html
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{i§% Additional Information
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F1 H4 Course Title BB E B Z G T [Fundamental Course in Materials Science I11]
SEZEFAHE Subtitle 0
EEHE Instructor A =+ [YAMADA Kojil (KRB HIEREREERL 2 5057
{8442 B Other Instructors
FLB#E5I Course Type REFEFHE R ELE
BASEAE R Year 2022 K& &S Course Number 045138
EARS Semester 15 H (F ¥ — | BAEI¥ Number of Credits 2
L)
B EMEE Type of Class Hisis X E R Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F>432 %' 3—F Numbering Code ENV_EMS 5102
K9 #Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
5] BREEE P GREME R HIR)
LRJILaA—F:LA)JL Level Code, Level 5 KFRE (& 1 - BEPIER) AL B GEREZRNA O B) | KFpEItiEez
ElE
4343 —F 4 Middle Category Code, Title 1 Fiam
IN3¥Ea—K -4 Small Category Code, Title 0 Ffth &7t m)
B E83—F-8#8 Language Code, Language 2 HAGER OTEREDNAV AR ST R ER S 35 (B AGE
Type NIIIGE) B E T HIRE
=P EREISEE DRI E Availability of other 1]
faculties
18 RE1H Other Information REMER T HEL R B [MMERE ]
F—J—F Key Words
FR S

Organic Chemistry

23D BH4E Course Objectives
AL RIIIRBIR T2 &b EME LAY DI TH D, AILE YOS, HE O RSHEFEMEN > LI ZhT-o
TWND, REFZ TITEARNL AL A OME B I OZDOKIGIZ OV TES,

Understanding of basic principles of organic chemistry.

Fl|3% H4Z Course Goals

HRLEWOMEE %53 THENGIREL | 2N A LIZIRAR R A LT RIS ORI A RS 5,

The students will get an understanding of structures and properties of organic compounds and basic principles of organic
reactions.

$ZEEHE Course Schedule

1. RN EEE A OmATE

2. ZEFEAOMEE LG % EAE AT DR EAHIB L ORI O S EZ O SOEHEE

3. REMREREEOME BLORG: G a7 oAbl Tra—L =—F L i TATER RS O FNERE D
MBI ORS

4. SRS G SR IRCEF B O KB B LONL A IE DI R G, AL SO KNI 57 BIRDO A AL

5. A LA OB - N BRAREEE B AL BSOS OB, ML L S MO EE DB

This lecture is focused on basic principles of organic chemistry.

EFEEE (FE-EE)FEORAELS E Homework

WBROY BETIZ, BRI EORYE T Z LG, HOPLONBEREL TOREICOFLIE, TEEEE O AR/
L RERMOBLEEL LS 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.

RAEST D BEHE L%k Grading System
FRBR O AR IS LV,

Students will be assessed by examinations.

fhFEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks
e —XHHM S GE20R) )1 3mi AL 2R, 2013

EE 5 Reading List

SBAR—LAR— Websites

B D HR—LR— Websites of Laboratory
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F1 B4 Course Title BRIEWVE A RS T [Fundamental Course in Materials Science 111]

SEZEFAHE Subtitle 0

EEHE Instructor /NP swB [KONISHI Katsuakil (KRB HERERBERL 20 7557

{8442 B Other Instructors

| BHFEA Course Type REFEFHE R ELE

BASEEE Year 2022 K& &S Course Number 045139

EAR Semester 2 B {7 Number of Credits 2

MR Type of Class s FERER Year of Eligible Student 1~2

xR 2FEl 25X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_EMS 5101

KS¥EI—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

BB BREF A R E R R

LRI)ILa—K:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERZ2NEOR B) . KRB ILHF
ERlE

5 ¥E0—F - £ Middle Category Code, Title 1 Fehftam

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

B E83—F-8#8 Language Code, Language 1 HEETITHRE

Type

P ERBIEZF DRI E Availability of other 2 Raf

faculties

18 R EH 1§ Other Information REWER T HLEAE B [(MERE ]

F—")—F Key Words
Organic Chemistry

23D BH4E Course Objectives

Understanding of basic principles of organic chemistry.

Fl|3%E H4Z Course Goals
Students are expected to understand the structures and properties of organic compounds and the basic principles of organic
reactions.

$ZEEHE 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 —

EFrE (FE-BETHFEDRHNAEESE 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 BEHE L%k 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

EE 5 Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i§% Additional Information

262




263



F1 B4 Course Title Oy FEREE SR 1 [Advanced Course in Molecular Environmental Science 1]

SEZEFAHE Subtitle 0

EEHE Instructor A #— [KAMIYA Yuichi] (K5 B HiERER B2 R 20 FEBT)

$H L% B Other Instructors | KA SLE[OHTANI Bunsho (MIEREREE R A 0F 2B

L BHFER Course Type BREER B MR E

BASEAE R Year 2022 K& &S Course Number 045140

EAME Semester 1578 B 518 Number of Credits 2

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

& FF} - U52X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_EMS 5302

K9 #Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

5] BREER B CREME R HIR)

LRJILaA—F:LA)JL Level Code, Level 5 KFRE (& 1 - BEPTER) AL B GEREZRNAOR B) | KFpiItiEez
ElE

4343 —F 4 Middle Category Code, Title 3 Fidm

IN3¥Ea—K -4 Small Category Code, Title 0 Ffh G772t m)

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

Type NIIIGE) B E T HIRE

fFEEEEFDTE Availability of other 1]

faculties

18 R EH1H Other Information BB E R PR R B RIRERE ]

F—J—F Key Words
BREELWE, BRIk, BB, L0 Ha i

Environment and chemicals, Scientific methods, Fundamentals for chemical research

23D BH4E Course Objectives
TMeEE LR BTN 2 LT, BHEIFE I AN E VD Z A BT 5.

Understanding of scientific methods based on the studies on chemicals and environments.

Fl|3%E H4Z Course Goals
(LR A BUR 5720 O BB 2 IR L BB B2 R AT 5.

To understand fundamental scientific methods for better interpretation of chemistry and environment.

2% E5HE Course Schedule

LB BB BREWER FHRO—B LT, {LFWE LBREEIZOW TR OG> TE LA LB 2 D201, TR
FRFELNTAT LI EBARIGTDIENZDHEFED B THD, TDT2DIT, THile ) (FAAT 47 R0F i Le & O #%
BN FE A LDHN) , T3 (BHEONG oo TeRBEATHEN) &, [HE ] (BHEHW NI FO R /2> THER ST
—ZE NI AENN) IR T AR Y ZIZDWTOFHB EATVRND, ZO7NlHA TR ERROARE 1285,

FoeLix/F—U—R&E2h>TH RN
DB DI DOYE LT R ITR i
B/ BESE 3 S/ = U AN TR
BV /A B =Ry EOER
PNADIER/ F ATy F T /A FF
Fhr —bOEET /F—ry MK
MR/ T3 A e oy Ai

BT

B0 =EE

VA7

Topy—

IREZNR/FRR/ TOO O ) &ideiTnn
TARDIEZ:

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

EFEEE (FE-EE)FEORAELS E Homework

THIEROEMES2DZE. HEITEHE ONFESINZD, LERAOLOETHIE. Fiz, NIRRT 7425 %
HHEHD.

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.

BAEEE M D E#E LA % Grading System

(D) EEIOFRZER RN TEME, Q) BEASMERE, BLOG) FZHRL KRNI IZEVFNT5. ENENOFE
itk 2L, (1)20%, (2)30%, FBELN(3)50%ELT 5. MEDOHFERBLOLR—IELEIL, REIZREHGT5.

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

T¥ A ZFF Textbooks
PENHIUTRERIE R T 5,

E X5 & Reading List

SBAR—LAR— Websites
https://touche—np.org/cgi—bin/lecture/showlLectures_e.cgi

AEZE DR—LR— Websites of Laboratory
https://touche—np.org/pcat

{l5% Additional Information

HHIT Zoom IZKAEMRHKELFOBBAIE T4 T~ R TR, BELH IR bW, (LR USND K F A
HHNFEL 2 F, BEREREREOZHFLB BV T2, ZRETORNRIZY =7 ~X— | (https://touche-
np.org/cgi-bin/lecture/showLectures_e.cgi) {ZIFABIEAL TRV, ZOB A IL#FEZ L CHE CTEXAILT TH 2.

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 AR ERF45 T [Advanced Course in Biomaterials Chemistry 1]

SEZEFAHE Subtitle 0
EF#A Instructor (A 2w [YAMADA Kojil (k2B iERBR 55 B 20 2 6%)
{8 4% B Other Instructors
F1 BFERI Course Type BRER BRI R E
BAEEE Year 2022 ErEZI&E-S Course Number 045141
AR Semester 158 (24— | BEAIE Number of Credits 2
L)
B EMEE Type of Class i Y RER Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F>131)> 4" 3—F Numbering Code

ENV_EMS 6312

K52 —K -2 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

PR =

BRILF b CREME R K

LARJILa—F L)L Level Code, Level

6 R2EPe (e 1 - S M) MR H GERIIZNAOFR B | BFEFEER H)

th93¥F3—K - £ Middle Category Code, Title

3 ¥rim

IN3¥EO—K & Small Category Code, Title

L ZE R E R

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

2 AARGEM OREED AV ANAREE, SR E RER A 558 (A AGE
NIFTERE) ZIRIET D1

2 EEEZEDTE Availability of other
faculties

1)

18 R E 1§ Other Information

BRI ELRL S SBAE R B DEIRERHH )

F—")—F Key Words

Vol e, o8 RBE . A A~ AT
Carbohydrate, Nucleic acid, Protein, Lipid,
Biomass

23D BH4E Course Objectives

FE A RRE R E OREEEFERE, A A~ ADOFHIC OV TES,

Understanding structure and function of major bio—polymers to utilize biomass.

Fl|3%E H4Z Course Goals

B B, 2o OB R B E R RE DA R E AR MRE LR IC OV TORERE (T " A A< ZELTOFIH

EREIZONWTES,

The objective is to give students biosynthesis, metabolism, structure, and function of bio—polymers such as carbohydrates,

nucleic acid, proteins, and lipid.

#2351 Course Schedule
BRSO T S B OREE L H AR S

BB O, AR =L — B L OVEBYEA]

£%1% (DNA, RNA) DO i L RE . FII L
NEE O ELAaF TOMEM
37— % FI T AR R R RE AT

Structure and basic reaction of monosaccharides and amino acids

Metabolism of carbohydrates, biological energy, and their bioactivity

Structure, function, and utilization of nucleic acid

Structure and biological role of lipids

Biological functional analysis using molecular probes

EFrE (FE-BETHFEDRHNAEESE Homework

EROGHETIT, HODLUHEREHTREL OO OREICOTTL L,

Before each lecture, students must understand the background.

BAEEE M D E#E LA % Grading System

WS (30%) ELR—F(70%) A WIZEHE 35
Students will be assessed by attendance (30%) and report (70%).

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

%52 BE Reading List

SBAR—LAR— Websites
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AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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F1EH4 Course Title AR E #4536 T [Advanced Course in Biomaterials Chemistry 11]

SEZEFAHE Subtitle 0

EEHE Instructor HEEE KM [UMEZAWA Taiki] R HiERER BERHFAAFZERT)

$H L% B Other Instructors | ¥ HESCLOKINO Tatsufumil(MiEREREEFF F#0F 2R

L BHFER Course Type BREER B MR E

BASEAE R Year 2022 K& &S Course Number 045142

EAME Semester 254 B 518 Number of Credits 2

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

& FF} - U52X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_EMS 6312

K9 #Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
5] BREER B CREME R HIR)

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)

th93¥H3—K - £ Middle Category Code, Title 3 i

INDHEO—K 4 Small Category Code, Title 1 AR E R

B E0—F- &3 Language Code, Language 2 HARGER QBEEONAV L TNAZE, Sl F R ERIMEA S5E (B AGE
Type NIIIGE) B ET DR E

P ERBIEZF DRI E Availability of other 1A

faculties

## R E 1§ Other Information BRI E R R B R B RIER B ]

F—")—F Key Words
RRbF L ERRT
Natural Product Chemistry, Chemical Ecology

%M B1Z Course Objectives

1!:%575@]% FoMMBAE AW E 228 RIREFAL G W% N L CTAEMDH EISEEL, ARRPRIZNTHDEZEN MBI TN
Do TNHDORIREILEMITONTRELIMNDZ EIE, HERERBEIC B T 24 MMM A ERABME T2 ECEETHD, Al

FTIHERAREB AW T 505 (RAMLFRB IO AR ORI ONTES,

Understanding of basic principles of natural product chemistry and chemical ecology.

¥ 3% H4E Course Goals
KR F B IO FARRFO I 2 PR 5,

The students will get an understanding on basic principles of natural product chemistry and chemical ecology.

{8 % 5HE Course Schedule

1. RIRAEBICAE Y OREETE

2. RIAAL B OB K

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.

EEEE (FPE-EB)EDODHNELESDE Homework
LA — MER S DT 0 F 5 S,
Writing reports.

RAEST D B #E Lk Grading System
SINBELE (20%) EL7R—h (80%) 12 &> TR 375,

Students will be assessed by activities toward class (20%) and written reports (80%).

fhFEREIE D E M Other Faculty Requirements

T¥ AT Textbooks

EE 5 Reading List

SMAR—LAR— Websites

AE=E DR—LR— Websites of Laboratory

{i§% Additional Information
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FLE 4 Course Title F BB EHE 453 1 [Advanced Course in Environmental Nano—Materials Chemistry 1]

SEZEFAHE Subtitle 0

EEHE Instructor A #— [KAMIYA Yuichi] (K5 B HiERER B2 R 20 FEBT)

B LB B Other Instructors | fi5)1| 1Z[HIROKAWA Jun](MIERERBER FAFSERE), KA s5—[OTOMO Ryoichi](#iERER 5
BT

L BHFER Course Type BRESR B MR E

BB Year 2022 K EIZIES Course Number 045143

EAR Semester 21 B {7 Number of Credits 2

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

& $F} - U5X Eligible Department/Class

F2731)2%4'3—FK Numbering Code ENV_EMS 6322

KHEI—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

EED) BRELF B CREME R 7R

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

4343 —F 4 Middle Category Code, Title 3 Fidm

ING¥AO—NF -2 Small Category Code, Title 2 F JBREER R}

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

Type NIIIGE) B E T HIRE

fFEEEEFDTE Availability of other 1]

faculties

18 R EH1H Other Information BB E R PR R B RIRERE ]

F—J—F Key Words

kAL BREMEE, 7V — U IAN — KEALZE, AV V@, A vl—v b v 2o OB i

Catalytic chemistry, Environmental remediation, Green sustainable chemistry, Atmospheric chemistry, Ozone layer, Ozone
hole, Photochemical oxidant, Chemical kinetics

22 M H4Z Course Objectives

AEFRRITATE L 0 TR S ND, BT T2 — AP A B L UBRE S L D7) DAL AT OV TOIEREL G
MEFFES 5, % TIERERE K ORI BT 5 b F SRR Z 7 5L b7, 2L F G E R KERE FEE O BIR
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) fbBEL (AT 2 Z BRI T D,

(A2) AL PN BR B R OB VLI E D IR SE - CVBEFIRG 5, FT-, 5% E DIOICE R TE AR5,
(A3) il 15 i 0D SO 8 FEE i 13 L O e B V5 % BR AR 52,

(BL) sRJE R, stk ZEiuciiT 54 0 A it A s T 5,

(B2) gz 301 24 DAL - I SR A PUS HREEFRIZ L T2 s > TR T& 2,

(B3) xtiilElZ I o KK iafes, 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) — A 22 A Rk
(A3) il I LD 2K K DEHAL
(A4) fIRE I i O I it 28 il

(AB) filiho> Wy e i

(B1) Fif
(B2) KEALFIT I BOGEEE i CEfRBEROSR . — 5y i, ARG, E & IR RET )
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(B3) RBHEA Y (F ¥y 7~ i Y YLD A 7L A R — L DLER)

(B4) %tk A > etk DALk RR, CO LRALKEOEAL, Fi k&G 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)

EFrE (FE-BETHFEDRHNAEESE Homework
IERENEEHEBETHIENREELY,

Students are expected to review what they studied in class.

BAEEE M D E#E LA % Grading System

AL L DZNZNITHOWT, BRI 7 FILL O &2 e n O Sk & T %, AR E~DSIMAEE (20%) | L
=1 (30%) . TR (50%) 12K > TRHI T2, 1T, ZHE~OSIRELEE (30%) . LA —F(70%) (28> TR 32, FAErIZRT
Pt DA E LG T 5,

Students must attend classes with 70% or more in first and last parts each for assessment. In the first half of the course,
students will be assessed by attendance (20%), report (30%) and final examination (50%) and in the last half of the course,
assessed by attendance (30%) and report (70%). Eventually, students will be assessed comprehensively by both evaluations.

fh S ERFEIED & Other Faculty Requirements

TX A -#F & Textbooks

%52 BE Reading List

SBAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#& Additional Information
WH, VR AT A,

Materials will be distributed in the class.
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FlB 4 Course Title F 7 EREEA MY 555 I [Advanced Course in Environmental Nano—Materials Chemistry 11]
SEZEFAHE Subtitle 0
EEHE Instructor /NP swB [KONISHI Katsuakil (KRB HERERBERL 20 7557
1B L H Other Instructors | 43 FIEISHICHIBU Yukatsul (M ERER R FAF 7R
L BHFER Course Type BREER B MR E
BASEEE Year 2022 K& &S Course Number 045144
EAME Semester 1% M (E % — | BAIE Number of Credits 2
L)
B EMRE Type of Class b FERER Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class
F2731)2%4'3—FK Numbering Code ENV_EMS 6322
KS¥EI1—K 8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
EED) BRELF B CREME R 7R
LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 - BEPIRE) B AL E CRRZNAFOFR B | FEiEEFR B)
4343 —F 4 Middle Category Code, Title 3 Fidm
ING¥AO—NF -2 Small Category Code, Title 2 F JBREER R}
B550—K§ 5 Language Code, Language 2 BARFEKR PFEFZEONRAV INAZIE, Tl R ERIHEH S5 (AARGE
Type NIIIGE) B E T HIRE
=P EREISE DRI E Availability of other 2 Raf
faculties
18 R EH1H Other Information SR E R TR GAEE B RIREFRLE ]

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 ONW T, RS T OEW R E ORI ME ., Ak, G, 7
A BRELE DD DVEWEBRT D, Fio, B T B FAZ — 7 8 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 3% H4Z Course Goals

Bma T B LAY, BT b 7T7AZ—OE R, RG WEEZRE ORI AL F A BRRL | REERFEOFBIE
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.

2% E5HE Course Schedule

LB T EFALEME OFRE R EIOREE
. BT DO RN E L A

B e 1%

. BRGE T DB AL

LT LR

B TEFEORE R

LB TES TR EER

8 B B ENSE IR L R — YL

9. &R RO Mg

10. &SRO E ARG LI

11. &g T/ 7o A8 — LS
12. BT ) IFAE—DY A R LU

. Size and hierarchy of chemical substances” What is polymer?

N O O v W DN —

. Basic and high—ordered structures of polymers
. Polymer and Molecular Weight

. Synthesis of synthetic polymers

. Polymer and environment

. History of supramolecular chemistry

. Intermolecular interactions

. Charge—transfer complex and energy level

O 00 1 O U1 & W DN —

. 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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EFEEE (FE-EE)FEORALS E Homework

MEOYHETIC, BB EORYEINZ2 LG, HODUONELZERL THSREICOTT L, THEER OB B
L BERROBLEEL LR B RESID,

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.

RAEEE M D E#E LA % Grading System
BEAOBINEE LR TISHET DR (40%) ELR—FHAWET 2 (60%) TEMET5

Evaluated by the activeness and the exercise quiz during each lecture (40%) and a report or test (60%).

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

& 52 BE Reading List

SBAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i5#% Additional Information
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FLE 4 Course Title Bt B b 4 e T [Advanced Course in Environmental Nano—Materials Chemistry I11]

BEBER Subtitle o @ SR E o W B L {b % [Introduction to Physics and Chemistry at
Electrode/ Electrolyte Interfaces]

HEZB Instructor J\R  — = [YAGI Ichizo] (KFFEHERBREEF} T ZERE)

#HZZE Other Instructors | Nl E[KATO Masaru] (MUERER BE R F#0F 7008

L BHFER Course Type BRESR B MR E

BB Year 2022 EEIES Course Number 045145

EAR Semester 21 B {7 Number of Credits 2

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

& $F} - U5X Eligible Department/Class

F2731)2%4'3—FK Numbering Code ENV_EMS 6322

KHEI—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

EED) BRELF B CREME R 7R

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

4343 —F 4 Middle Category Code, Title 3 Fidm

ING¥AO—NF -2 Small Category Code, Title 2 F JBREER R}

=553—F -5 & Language Code, Language 2 EI KED&U\B%ED DINAVTTNVAZHE Za B R ER I S5 (HARGE

Type HRE) B E T DI E

fhFERBEFEDRE Availability of other 1 ﬂ

faculties

18 R EH1H Other Information SR E R TR GAEE B RIREFRLE ]

F—J—F Key Words

FEAR G, - /EME, B OB LS 7. BRAE, EAEmR, EARAh

Surface structure of solid materials, Nanostructured materials, Self-assembled monolayer, Electrochemistry, Semiconductor
electrode, and Electrocatalysis

22 M H4Z Course Objectives

BERDOREE, B IRBAERAE T 2300 B IR E T /L~ L THEE SIS L7 S M B e QNS A B %
Bt HEEL, BHMICB 2 BB L SO ORI A 5L BT, Z RNV =T NARL T U T T NA R EBRER 0y
F~OISHIZBEL THEE T 5,

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.

FIE B 4E 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
LA S,

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.

$ZEEHE Course Schedule

1. [ERFR A IS O HARE

. [EARF O i

. FEMRETI T DA ORBEEZ DB

R E O R E ER EE

. BRIEF SR HEICB TS EFBE)

. BRI O 4y TIE AR LR RETL

CREREMRICIT D O) BB E L2 ol

. 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

DO W= O 0 WN

#HFE (FPE-EE)FORNBLSE Homework
MRRITEEETHIL,

Review is necessary after the lectures.

RESEM D EZ#E L% Grading System
R EA~DOSINREEE(25%), MEID/INT AN25%), FHIEK DL H— R AU TEER (5012 L > TR -5,

Grading: attitude toward lectures, results of quiz (25%), and report and/or examination (50%).

fh S ERFEIED & Other Faculty Requirements
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T¥ A ZFF Textbooks

BHIEERE Reading List

BB D IE - ARG — RS 5 A 3, 1996

BRI =X —E ORI 508 H bR, 2016

Electrochemistry at Metal and Semiconductor Electrodes,”Norio Sato: Elsevier, 1998

G REERDOEFBBLERIT R, B, fiAE S =3, 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

SBAR—LAR— Websites

AE=E DR—LR— Websites of Laboratory

{i5#% Additional Information
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FLE 4 Course Title HEF B4 1 [Advanced Course in Molecular Photonics and Electronics Science 1]

EEZ=RE R Subtitle Fundamentals and applications of electronic spectroscopy[Fundamentals and applications of
electronic spectroscopy]

EEHA Instructor Vo RAT N ETA [BIJU VASUDEVAN PILLAIL (FBF-FHARIZERT)

HLE B Other Instructors

L BHFER Course Type BRESRH PR MR E

BASEAE R Year 2022 K& &S Course Number 045146

EAME Semester 254 B 518 Number of Credits 2

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

YW &REF} 2S5 Eligible Department/Class

F>432 %' 3—F Numbering Code ENV_EMS 6331

K9 #Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

BREERRS RERFP CREYER TR

LA a—F LR Level Code, Level 6 KEERE (&1 BEPIRE) B RLE CRERRZNAOR B | HseiEER B)

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

IN3¥EO—K & Small Category Code, Title 3ERF

B E83—F-8#8 Language Code, Language 1 BEEECATHIREE

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

18 R EH 1§ Other Information REME R GAE B RIRERL B ]

F—")—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 yield, the
quantum confinement effect, semiconductors, the Fermi function, Anderson rule, light-emitting devices, electron transfer
processes, solar cell

2% d B1Z 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.

$ZEEHE 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

#HFE (FPE-EE)FORNBLSE Homework

Students should revise the lesson after each lecture and solve the problems that will be assigned.

RAEEE M D E#E LA % Grading System

Assessment will be made based on attendance (30%), interactions in classes (20%), and a written examination (50%).

fh S ERFEIED & Other Faculty Requirements

T¥ A ZFF Textbooks
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Principles of Fluorescence Spectroscopy,” Joseph R. Lakowicz: Springer, 2006

Molecular Photophysics and Spectroscopy,”David L. Andrews:Morgan & Claypool Publishers, 2014

Quantum Wells, Wires and Dots: Theoretical and Computational Physics of Semiconductor Nanostructures, Paul Harrison:
Wiley, 2009

4. Fundamentals of Photoinduced Electron Transfer by George J. Kavarnos (John Wiley & Sons, 1993)

E X5 & Reading List

Students are encouraged to read journal articles related to the keywords listed above

SMAR—LAR— Websites

AE=E DR—LR— Websites of Laboratory

{i5#% Additional Information
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FLE 4 Course Title BB 455 11 [Advanced Course in Molecular Photonics and Electronics Science 11]

SEZEFAHE Subtitle 0

EEHE Instructor kS #78 INAKAMURA Takayoshi] (BB FRFRERTME SV — )77 /ay—iff et
A—)

$B 4% B Other Instructors

FBFERI Course Type B R EBE PR

BAEEEE Year 2022 EsEZI&E-S Course Number 045147

HAR Semester 158 (X &% — | BAGI¥ Number of Credits 2
A)

B EMEE Type of Class i Y RER Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

F2731)24'3—FK Numbering Code

ENV_EMS 6332

KS¥EI1—K 4 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

e

BRTLR B BRETD R K0

LRJILaA—F L)L Level Code, Level

6 R2EPe (e 1 - S0 MR H CERIZNAOFR B | IF7EFEERH)

th 43—k -4 Middle Category Code, Title

3 K

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

3 BT FE

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

2 AARGEM OREED AV ANAREE, SR RER A 558 (A AGE
RITTEGE) R TE T DIRHE

I BIEEDRE Availability of other

faculties

2 fon]

## R E 1§ Other Information

BRI LR B S BAE AL B DEIRER H )

F—J—F Key Words

EALEE, ARG, B AnEE e, o BFAPRE T/ =R A RER B

Solid state chemistry, Crystal structure, Conductivity, Magnetism, Supramolecule,

organic functional materials

7 —electronic materials, nanocarbons,

2% d B1Z Course Objectives

BEFNX =T Y= IR — D7D DE A« B SRR REVER B2 - VG - AR AL 22 B 2 Sl 222 3

2.

Understanding of basic principles of electronic, magnetic and optical functional materials as well as the molecular crystals and

organic solid—state chemistry.

Fl|3%E H4Z Course Goals

Gy FVERE SR OO 50 BRI - BB - RS 2 [ A L A OB B EYR S,

Understanding of molecular design, crystal strutcure, electronic structure, and magnetic property of the crystalline molecular

materials from the baisic principles of solid state chemistry.

{8 % 5HE Course Schedule

N A

T S

. s O

. G SR DOBIIVEE &

. EAHIMEE

. WML RR N

CRGEORER 1

CEGEORER 1

N SUNYiL |

Molecular Crystals

Crystal Structure

Physical Properties of Crystals
Dynamic Feature of Crystals and Reactions
Electric Properties

Magnetism and Dielectric Properties
Recent Progress 1

. Recent Progress 2

O© 00 3 O O v W N = © 00 3O O i W —

. Recent Progress 3

HHFE (FPE-EE)FORNBLESE Homework
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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%), FEIOE /IR —NM25%), FHIROL R — oD\ EERBR(GO%WIZ I TR 35,

Students will be assessed by attendance and reports and/or exam.

fhFEREIE D E M Other Faculty Requirements

T¥ AT F Textbooks

& 52 BE Reading List
EAG AL /INRRE . ARELA ABZERLA, 2009
HREHMAL 2O S TE R E IR LSRR, 2006

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{i§% Additional Information
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FLE 4 Course Title BrbE Al 229554 1 [Advanced Course in Environmental Catalytic Chemistry 1]
SEZEFAHE Subtitle 0

EEHE Instructor A #— [KAMIYA Yuichi] (K5 B HiERER B2 R 20 FEBT)

$H L% B Other Instructors | KA SLE[OHTANI Bunsho (MIEREREE R A 0F 2B

L BHFER Course Type RER M A

BASEAE R Year 2022 K& &S Course Number 045148

EAME Semester 1578 B 518 Number of Credits 2

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

& FF} - U52X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_EMS 6342

K9 #Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
5] BREER B CREME R HIR)

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)

th43#53—K 4 Middle Category Code, Title 3 Frim

IN3¥EO—K & Small Category Code, Title 4 BRET AR

B E0—F- &3 Language Code, Language 2 HARGER QBEEONAV L TNAZE, Sl F R ERIMEA S5E (B AGE
Type NIIIGE) B ET DR E

P ERBIEZF DRI E Availability of other 1A

faculties

## R E 1§ Other Information BRI E R R B R B RIER B ]

F—")—F Key Words

Sefibdle, SeEg b g, BEALES, IhEET—IESL, MEEmEyErE, St l, ATieng

Photocatalyst, Photoinduced oxidative decomposition, Super hydrophilicity, Excited electron—positive hole, Structure—activity
correlation, Higher photocatalytic activity, Visible-light response

12 %D BE Course Objectives

SR X DVE Y Sy FRD AT = KX A, SRR O, ERLOT=D OfMET A, IG5 EHEREL D7D OHRRK IZ
SNTEE S,

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 AR5, ZOAEU T, SMEA I L
T ORERENE A BHI DWW T ORIZE F iEE F D)5,

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
Jeft g — e oA P —
SRR S DL I S FEIRIL
Fefb R S D UL Fr s b F-LIEFL

JRIEIT AR it
JERRESE D UL I FEEDOWE LB/ IEALDOBE)
SefbEEL Tom LT &2

ffb. & 2 LIS S fib it (RTHRERRED)

AL T2 Dk i s

it EREL COWMELREEDIRHT
BT & el 7 a—RELF L
ARG O SRR O RLL A

S AhIRED Wy & e il RETEE AR oD T 40

AR S D FE DT DB 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

EFrE (FE-BETHFEDRHNAEESE Homework
SEEICIDTEL, BEPICHESNZ7A X RLNEETH2L.

Study using books or papers on photocatalysis before classes and using quiz which is provided in the class afterward.

BAEEE M D E#E LA % Grading System

(1) EE O ER IR T TAEMEE, 2)BEASIMEE, BLOG) FHERL A —MIIVFHE 5. ZE O3
1%, (1)40%, (2)40%, BLTN(3)20%EF 5.

BEOHEBIOL RN —M b ISR GRS 2.

Students will be assessed by questionnaires in each class (40%),reports and attendance (40%) and reports in the end of the
semester.

fhFEREIE D E M Other Faculty Requirements

T¥ AT F Textbooks
KA SCEDEMAED L A3 DA HiftiaEam £k (2003)
KA SCEE [ ARBEAT HERF 7235 ) O (X3 (2005)

E X5 & Reading List

SBAR—LAR— Websites
https://touche—np.org/cgi—bin/lecture/showlLectures_e.cgi

AEZE DR—LR— Websites of Laboratory
https://touche—np.org/pcat

{i5#% Additional Information
FEFL Zoom IZ X DIEIBHE R L L OB B AL T 24 T v R TR,
All the lectures are made online with Zoom and the recorded movies are uploaded to watch later.
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F1EH4 Course Title BB Al 2555 I [Advanced Course in Environmental Catalytic Chemistry 11]
SEZEFAHE Subtitle 0

E|EHE Instructor aU )L AK =N [Ewa KOWALSKA] (kIR 24 22 FT)

{8442 B Other Instructors

FLB#E5I Course Type REFEFHE R ELE

BASEEE Year 2022 K& &S Course Number 045149

EAR Semester 15214 B {7 Number of Credits 2

MR Type of Class s FERER Year of Eligible Student 1~2

xR 2FEl 25X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_EMS 6341

KS¥EI—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
BB BREF A R E R R

LAR)ILa—FK LA Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH  BFEfEER B)
th 5 #a—F - £ Middle Category Code, Title 3 Krim

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

S§83—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
Scientific Writing; Literature on Environmental Catalytic Chemistry; Manuscript Preparation, Data Presentation, Manuscript
Edition

23D BH4E Course Objectives

Writing is the most common form of scientific communication, but also very challenging, and requiring to set aside the
research skills and pick up the composition skills. Within the scientific community, improved writing leads to improved
collaboration, easier access to cross—disciplinary knowledge, faster training, and better communication not only with other
researchers, but with the public. If researchers were better writers, the gap between the public and academy would shrink.
This course teaches to organize, write and edit the work in a way that makes the whole process of writing papers clearer and
simpler.

FIE B 4E Course Goals

The main goal of the course is to learn how to write scientific papers in environmental catalytic chemistry field. At the end of
the course, students should be confident that their finished work reflects the quality of their research in the field of
environmental material science.

{8 % 5HE Course Schedule

This lecture will focus on scientific writing based on examples from the field of environmental catalytic chemistry. The course
will have fifteen lectures, as presented below:

. Introduction; History; Knowledge resources

. Scientific communication (speaking and writing)

. Data presentation (good/bad examples)

. Scientific papers (types of books, journal presentations); Scientometrics

. Writing style and word usage

. Standard format for reporting original research

. How to write scientific papers and reports

. Writing skills practice

. How to illustrate and how to publish scientific paper

. When to publish, what to publish, who are authors, what went before (references)
. Review of scientific papers (“single blind”); Obligations of a reviewer

. Revising the draft manuscript; Processing of accepted manuscript; Proofreaders

. Truth v. false; Ethics; Misconducts; Plagiarisms; Copyrights

. Poster presentations

. Summary and final evaluation

O 00 3 O U1 v W N —

—_
_ O

—_
Q1 B W DN

#FrE (FE-BETHFEDRHNAEESE Homework

After each lecture students must do homework and prepare to the next lecture based on received materials.

RAEST D B HE L%k Grading System

Students will be assessed by reports (40%), presentation (30%) and attendance (30%).

fhFEREIE D E M Other Faculty Requirements

TXAREFE Textbooks
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(1) Anne M. Coghill and Lorrin G. Garson, The ACS Style Guide “Effective Communication of Scientific Information”, 2006,
Oxford University Press, Washington, DC, USA

(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

& 52 BE Reading List

SBA—LAR— Websites

AEZE 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 5y FBREE SR 5m I [Advanced Course in Molecular Environmental Science 1]

SEZEFAHE Subtitle 0

E|EHE Instructor B 2% 8 [All Staffs of the Division] (KPR B2 R 2bE)

{8442 B Other Instructors

| BHFEA Course Type REFEFHE R ELE

BASEEE Year 2022 K& &S Course Number 045150

EAR Semester 2 B {7 Number of Credits 2

MR Type of Class s FERER Year of Eligible Student 1~2

xR 2FEl 25X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_EMS 5302

KS¥EI1—K 8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

BB BREF A R E R R

LRILa—K:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERZ2NEOR B) . KRB ILHF
ERlE

th 4383 —K -4 Middle Category Code, Title 3 ¥rim

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

B E83—F-8#8 Language Code, Language 2 HAGER OTEREDNAV AR ST R ER T S 35 (H AGE

Type i%un)%ﬂ%ﬁjﬁ%ﬁx%

= EREIEZF DT E Availability of other 1 7Af

faculties

18 R EH 1§ Other Information LR E R IR R B

F—"7—F Key Words

RS E R

Environmental materials science

2% d B1Z Course Objectives
REMERFEORIT DN 7 AW TREAN T 5,
This lecture provides recent topics of environmental materials science.

¥ 3% B4E Course Goals
REEME R FOM BN A 2B iE T,

To understand resent researches in environmental materials science.

#2351 Course Schedule
FHENEET LA EYE LR E O D DI BT 5 R AT,

Omnibus lectures about relationship between chemical substances and environment will be provided.

EFrE (FE-BETHFEDRHNAEESE Homework

RAEST D B #E Lk Grading System
(D) BE~OSIREE , (2) IS T AL R —FONFICLE > TEliT 5, ZNE OO LRI, (1) 50%. (2) 50%& 35,
Assessed by participation in classes (50%) and report for assigned task (50%).

fhFEREIE D E M Other Faculty Requirements

T¥ AT Textbooks

%52 BE Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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F1 H4 Course Title

B SR T [Advanced Course in Molecular Environmental Science 111]

SEZEFAHE Subtitle 0

E{E# 8 Instructor

EIx ¥ [All Staffs of the Division] (KB Rl S7)

{8 4% B Other Instructors

F1 BFERI Course Type BRER BRI R E

BAEEEE Year 2022 ErEZI&E-S Course Number 045151
AR Semester 254 B {51 3 Number of Credits 2
BEMEE Type of Class R ¥ ELENR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F>131)> 4" 3—F Numbering Code

ENV_EMS 5302

KS¥EI1—K 8 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

FERER R

BRELAH A CREME A0

LARI)ILa—FK L AR)JL Level Code, Level

5 REEFE (&1 S JEPIR A (A2 AEOR B) | KRB HER
F#FH

th93¥F3—K - £ Middle Category Code, Title

3 i

IN3¥EO—K & Small Category Code, Title

0 ZOfth (e A Hi7etm)

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

2 AAFEROHGEO AV ANARZE, BB R E R 558 (P AGE
NIFTERE) ZIRIET D1

2 EEEZEDTE Availability of other
faculties

1)

18 R E 1§ Other Information

BRGTWELRL B SBAE R B (2022 AR EEBRREETY)

F—")—F Key Words

23D BH4E Course Objectives

Fl|3%E H4Z Course Goals

122 5HE Course Schedule
ARAERE TR L2200

#HFE (FPE-EE)FORNBLSE Homework

BAEEE M D E#E LA % Grading System

fh S ERFEIED & Other Faculty Requirements

T¥ AT Textbooks

& 52 BE Reading List

SBA—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title BRI E AL 553538 1 [Special Lecture in Environmental Materials Science 1]
SEZEFAHE Subtitle 0

EEHE Instructor /NP swB [KONISHI Katsuakil (KRB HERERBERL 20 7557

B L2 B Other Instructors | M KA TANAKA Kentarol(4 &7 B K KRt BREAHFZERE)

L BHFER Course Type BREER B MR E

BASEAE R Year 2022 K& &S Course Number 045152

EAME Semester TR E B 518 Number of Credits 1

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

& FF} - U52X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_EMS 6402

K9 #Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
5] BREER B CREME R HIR)

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th43#3—FK - £ Middle Category Code, Title 4 FrRIGESS

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

B E83—F-8#8 Language Code, Language 2 HAGER OTEREDO AV AR ST R ER I S 35 (H AGE
Type NIIIGE) B ET DR E

P ERBIEZF DRI E Availability of other 1A

faculties

18 R 1§ Other Information RSB R IR R B

F—"7—F Key Words

REME R

Environmental materials science

%M B1Z Course Objectives

{2 D5y 1A T DL FORBESEX FRMHT FIEORBIC N IO BEE L THERET 20 Tl K X722 0F
HRGEUTHRBEL TE WD, i T-MORE, fia. B, flma@ELz, BETWHEER. JIGREDS T0aza=r
— LAy EIHBRIEY | K2 7200 T U AT AHMED IS TETNVD, Rl Tl 0 THLER O FEA B X 52 LD inE
0, Bk IR DR ASTTh b RBRRN OME AAER | MDD AE A SIVAREEEIC DUV T Bl O 5EHI A S LG T2,
Molecular architecture has been becoming increasingly important as a big research target in association with progression of
synthetic chemistry and analytical tools. A variety of molecular systems has been invented to control intermolecular
communications such as electronic interactions and reactions. This course focuses on principle of construction of the
molecular organizations, molecular communications, and functions of them in reference to recent research examples.

FIE B 4E Course Goals

SRR PO E B L B RE A XA D RS A RNERCEAE T 5, Z D720 O BRI HERA L | S5ICBE
T DHEEF TR SOV T DPRERD D,

Students are expected to be able to understand basic concepts which underpin natural sciences through study of chemistry of
organized molecules.

#2351 Course Schedule
LR T,

Loy RIFR AR

R X N e AL I L A s o ek e

. PRk E Sy TR

N 14

LW TICABND S TR

T RRERE B LT T T — AR

Oy TR O SR S 45

. Intermolecular Interactions

. Molecular Architectures in Biopolymers

. Molecular Recognition and Molecular Architecture
. Molecular Machines

. Molecular Architectures in Polymer Materials

. Syntheses on Molecular Templates via Molecular Recognitions
. Current Topics on Molecular Architectures

N O Ol B W DN~ 30 Ok Wb —

#HFE (FPE-EE)FORNBLSE Homework
ZD A OHERNEICOWTEE T2ZENMKEEND,

Reviewing what was learned on the day is strongly recommended.

AAESTE D EHE L% Grading System
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WRAOSIMRDL, LR —NEPRATNHIE T2, ZE~OSIEEGIRN B LR — O (50WIZE> TR T 5
Students will be assessed by learning attitude in the class (50%) and reports (50%).

fhFERBIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

& 52 BE Reading List

SMAR—LAR— Websites

AE=E DR—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title BRI AL SR 135 3% I [Special Lecture in Environmental Materials Science I1]
SEZEFAHE Subtitle 0

EEHE Instructor /NP swB [KONISHI Katsuakil (KRB HERERBERL 20 7557

(B L% A Other Instructors | H/K EM[HAYAMI Shinya] EAR KK ZBL B SREHAREFER

L BHFER Course Type BREER B MR E

BASEAE R Year 2022 K& &S Course Number 045153

EAME Semester TR E B 518 Number of Credits 1

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

& $F} - U5X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_EMS 6400

K9 #Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
5] BREER B CREME R HIR)

LA a—F LR Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERZNAOR B | HseiEER B)
th43#3—FK - £ Middle Category Code, Title 4 FrRIGESS

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

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

Type

P ERBIEZF DRI E Availability of other 1A

faculties

18 R 1§ Other Information RSB R IR R B

F—")—F Key Words

BRBER, AL BIME, AV I AF — N — (R RE TR, RN, BN, AN ULVR=T | BRI
HAEH

Metal complexes, Spin, Magnetism, Spin crossover, Conductivity, Mixed valence, Valence tautomerism, Dielectricity, Spin
Hamiltonian, Magnetic interaction

2% d B1Z Course Objectives

AARHETIL, RS RORMEARE M2 & OW BRI A BE T 572012, AR AT DWW TR L . AL UAZBE L 7 A
R CEDINRDILH HIRL T 5, Flofk 2 28 BHADBEMELHE BN R E IOV THIEN T5, INLEEfif 524
T SDGsDEWAHADOHTY | R BERM ANERAIZE DWW TR, CO2 HADHNBIC SR’ bZs4 BT,

This class introduce about the physical properties of metal complexes, such as magnetism and conductivity in order to
understand “spin”. The goal is understanding the physical properties related to spin. Also, conductivity and dielectric
properties of various metal complexes will be introduced. Furthermore, saving energy and reducing CO2 gas in SDGs by using
electric and magnetic interactions are also introduced.

FI:Z B4E Course Goals

BT AL DO IR E AR 572012, HWIZ Van Vieck OROEHAITH, BT ESHA DS BE/E R %2
RIBELDTD AL LAV I=T U OB MM BIEICE D ETTEDLINRHIEA BB IEL T D, Fo SDGsOBLEMNE, &
KBS AERZAVAZETH TR, CO2HADHIRIZ BT 2 Mik 2155 LN TED,

At first, Van Vleck’s equation is considered in order to understand the basic properties of electron spin. The final goal of the
class is to be able to prepare and solve the spin Hamiltonian in order to estimate the magnetic interaction of multinuclear
complexes. In addition, from the viewpoint of SDGs, the knowledge of energy saving and COZ2 gas reduction etc. based on
electric and magnetic interactions also should be obtained.

$Z 2 EHE Course Schedule

LR TIT,

1. EFARE

2. BREDOAC L R-JiF 5y FOH DAL~
3. AE U H R T oM E — A M-
4. HEZE R SR ORI
5. 2 RS IR OB
6. oy FREMEA

T ARER, B

8. Tt x & B BB OB REME:
9. SDGsIZHDW o BERENE Sy T-DEEI

1. Electron spin

2. Multiple spin systems — Spin in atoms and molecules
3. Describing spin — magnetic moment

4. Magnetism of mononuclear metal complexes

5. Magnetism of polynuclear metal complexes

6. Molecular magnetism
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7. Conductors, dielectrics
8. Functionalities of various metal complexes
9. Role of functional molecules based on SDGs

EFFEE (PE-EE)FDOABRESE Homework
ZDHOHMBRNEICOWTEB TN HBCEEND,

Reviewing what was learned on the day is strongly recommended.

FAEET D E#E L F % Grading System

BFRASOBIRDL, LR —FEDPSRE BN 5, HE~OSIMAEE(B0%) I LR —EDOWNE (G00IZI > TREAf§
Do

Students will be assessed by attendance (50%) and reports (50%).

fhFEREIE D E M Other Faculty Requirements

TX A -#F & Textbooks

EE 5 Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title BRI E AL R 3 FR M [Special Lecture in Environmental Materials Science 111]

EEZ=RE R Subtitle BB A MBI L [Chemistry of Organic Electronic Materials]

EE# R Instructor I 4T [AKUTAGAWA Tomoyuki] BRIL K% Lo E BL2F52HT)

{8442 B Other Instructors

| BHFEA Course Type REFEFHE R ELE

BASEEE Year 2022 K& &S Course Number 045154

EAR Semester HEREH B {7 Number of Credits 1

MR Type of Class s IR Year of Eligible Student 1~2

xR 2FEl 25X Eligible Department/Class

F>431)2%4'3—F Numbering Code ENV_EMS 6402

KHEI—K 48 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
BB BREF A R E R R

LAR)ILa—FK LA Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH  BFEfEER B)
th93¥80—K -4 Middle Category Code, Title 4 Rl T

ING¥AO—K -2 Small Category Code, Title 0 ZDM AL D)

B $&0—F-§ & Language Code, Language 2 BARGER OPGEDONAV HNARHE | Tl E R I A S (A AGE
Type STIGE) R TET HIRE

=P EREISE DRI E Availability of other 1]

faculties

# B EIH Other Information BREEWE R S R

F—J—F Key Words
Oy FVEEAR, SRR S, SR, SRR, B

Organic conductor, Molecular Crystal, Crystal Structure, Band Structure, Conductivity, Ferroelectricity

E#U) H4Z Course Objectives

B REWS T ORHEE RS LT, ZNODET 55 THE G RO G L BTSN DB D E B
W&%‘é HAT B, SHIT, WFEMEREORBREEZED T, AT NAAD TRt SRR B OV TS5,
Understanding of [ -molecular organic molecules, molecular assembly, electronic structures, electrical conductivity,
magnetism, and ferroelectricity.
This course provides explanations of the classification and origin of electrical conducting molecular crystals based on the solid
state physics and physical chemistry and behaviors of physical properties of TTF-TCNQ will be mainly discussed to
understand the basis concept of molecular functional materials.

Fl|3%E H4Z Course Goals
ﬁir%%{zfi@%fék (B9 A FE R s Al ?%'ﬂb .ﬂuf&lﬁifr@fi@lggf-ﬁ%ﬁﬁéﬁ THRREL , HRAE T A AL T D
BRIC M7 Ay ket by ARG B ALPREEERNSEE L, T OBREMEZ I &5, IR T AR

&L’C,ﬂﬁﬁféﬂé/\%I\/7}\m~7xwﬂf%jﬂmﬁﬁ%bzﬁﬁi%%%/)o
Understanding of basic physical properties of organic solids, a relationship between molecular design and physical properties in
solid, a strategy to design new organic devices from molecular structure to its functionality.

{8 % 5HE Course Schedule
NRABFALEMORRF | Xfhs ARIEMRNT, SRS, ERUSEE , /L 7ha=J A DWTER T 5, PR OR
KB ENEELLTICEHET D,
1~2 EBRTBEISERL A EFRORE
HEMEOEMBESEAROE LI 5L TTF-TCNQ D4y T FHI DWW TEDRE AR 52 OWTIAL, 2 THfiEs A
FACRT 2 b BT BN ) 36 LOBEEMEDO R B O R O FH B »’Db‘fu%isﬁ‘é
3~4 IS R
XARAE St 5 ARAT O PR 4 K OVEBRI 22 A 3 L BT B R ORS i E 22 R &M DO F BRI W CGRE T D,
5 ﬁﬁ%lﬁiﬂfﬂ@;‘
B REEY O FHERREASVREIRDG, BEEOBEFHEIC OV THREL, AHEROEBE LN REEDR
M WZOW TR %,
6~7 B OBERURE ML HIEAE
ERABEMEOHRI B L OERARE R A2 L%, TTF-TCNQ % .02, BB EbAoE R zEMt, &5 — kit
R & N HEE D BIREEEFR T D, IDIT, AL HHENGIZOL T EX — MERMMED ZERMEZ L 72,
11 A e PRt &t
BEROFEEIR PGB T DFEAT V., B O T — A FOFRF — R P L3S 72 DT M E RIS TR aE Ry
PEIZ DWW T D,
1. Charge transfer complex and a design of p—molecular system
2. Crystal structure and Symmetry
3. Electron in organic solid and band structure
4. Electrical conductivity and localized spin
5. Ferroelectric properties and Physical Properties

289




6. Recent topics of molecular solids

ZHFE (FE-EB)EONBELFE Homework
PPEAL D SRS SR A R — AU TR 0T, HRINCHS WA A B R EEL TS, #a TR — MRS NS

Before the lecture, basic physical chemistry, organic chemistry, and solid state chemistry should be studied.

RAEST D B #E Lk Grading System
HARS IR DL (R B2 G D32V IR I B8 EILL |) Ll CRRENIZL R — O NEORE S A L TR T2,

Attendances and reports

=P ERBIE DG4 Other Faculty Requirements

T¥ AT Textbooks
VBT TR R R,

%52 BE Reading List

SBA—LAR— Websites

WD HR—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title EREEWE AL R B3 FR IV [Special Lecture in Environmental Materials Science V]

5 &TEB Subtitle HEREMMER F D Fitgk & his FH [Fundamentals and Application of Functional Materials]
EE# R Instructor PEJ #83C [NISHIHARA Sadafumil (5 EBRY RFEPELER TREEREED
{8442 B Other Instructors

| BHFEA Course Type REFEFHE R ELE

BASEEE Year 2022 K& &S Course Number 045155

EAR Semester HEREH B {7 Number of Credits 1

MR Type of Class s FERER Year of Eligible Student 1~2

X & 2FEl 25X Eligible Department/Class

F2432 %' 3—F Numbering Code ENV_EMS 6400

KS¥EI1—K 8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
BB BREF A R E R R

LAR)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH  BFEfEER B)
th 5 #a—F - £ Middle Category Code, Title 4 Frplige

ING¥AO—K -2 Small Category Code, Title 0 Z D GRAHI7eH D)

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

Type

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information BREEWE R S R

F—J—F Key Words
FEeniE, EEME, BOMEREL B R

crystal structure, conductive material, Magnetic Material, Dielectric material

23D BH4E Course Objectives
HEREM AT B AR 3 2 W) B DA E O & L MEE O BifR 72 2R B 5,

Understanding scientifically structures of functional materials and the relationship between the structures and properties.

FI|3%E H#Z Course Goals
HEREMIMERT B O R 1S LS REIC S TB L, BTLWEERIBETE ~ BB 27250 O L itk 2 81535,

Learning about the structure and function of functional materials and acquire basic knowledge for developing new materials.

{8 % 5HE Course Schedule

1. Bikoyit

N 3= AR S AUNE P IEN

WS 2N ER Y N 37 B LN

. R RER

- g D FEAE

- BEEIR

. hEIR

- )R B

. physical properties of simple substance
. metal, semiconductor, insulator

. organic and inorganic conductors
. superconductors

. fundamentals of magnetism

. magnetic materials

. dielectric materials

0 =3 O O B W DN 00~ O b Wi

. recent progress

#mPrE (FPE-EEEDAABLSE Homework
B IALFZO RIS T TR T A ENEELLY,

Before the lecture, basic solid state chemistry should be studied.

RAEST D B HE L%k Grading System
BRE~OBNEE (30%), i TSNV R —=FORNEDZEE (70%) ZHE L CEHLd 5,

Attendances and reports

fh S ERFEIED & Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List
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SBA—LAR— Websites

WD HR—LR— Websites of Laboratory

{i5#% Additional Information
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F1 H4 Course Title

BREME L 52

¥ 1 [Laboratory Work in Environmental Materials Science 1]

SEZEFAHE Subtitle 0

E{E# 8 Instructor

B [Chief of the Division] (K*2BEBRBEFHERR)

{8 4% B Other Instructors

F1 BFERI Course Type BRER BRI R E

BAEEE Year 2022 ErEZI&E-S Course Number 045156
AR Semester AR B {51 3 Number of Credits 4

¥ MHE Type of Class EX FEAER Year of Eligible Student 1~1

W& EF} 25X Eligible Department/Class

F>131)> 4" 3—F Numbering Code

ENV_EMS 6502

KS¥EI—K 4 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

FERER R

BRTLR B CREED R K

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

6 REABE (&1 BEPE) S PTRH GEIRIZNEOF H | IHEEERH)

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

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

0 ZDM AL D)

EE0—K+EEE Language Code, Language
Type

2 AARGEM ORFED AV ANARZZE, A RER I 5578 (A AGE
XIFTERE) ZIRTET D1

I EIEEDRE Availability of other

faculties

1Al

## B EH Other Information

BRI LR R BB B

F—J—F Key Words
FEER oY HT

Instrumental analysis

23D BH4E Course Objectives
BRIEWE R I T AR R EST 5,

Learning research methodology and technics in environmental materials science.

¥ 3% H4E Course Goals
BRIEWE R I T AR R EST 5,

Learning research methodology and technics in environmental materials science.

122 5HE Course Schedule
BB B LA T LD LB E AT,

Practicing research methodology and technics.

#HFE (FPE-EE)FORNBLSE Homework

RAEST D B HE L%k Grading System
FREADOSANBERE(50%), F:EIDL R —RE0WIZL> CTRHET 5,
Assessed by attitude of participation(50%), and reports (50%)

fhFEREIE D E M Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

SWAR—LR— Websites

WD HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 H4 Course Title

BREME L 52

3 11 [Laboratory Work in Environmental Materials Science 11]

SEZEFAHE Subtitle 0

E{E# 8 Instructor

B [Chief of the Division] (K*2BEBRBEFHERR)

{8 4% B Other Instructors

F1 BFERI Course Type BRER BRI R E

BAEEE Year 2022 ErEZI&E-S Course Number 045157
AR Semester AR B {51 3 Number of Credits 4

¥ MHE Type of Class EX FEAER Year of Eligible Student 2~2

YW &REF} 252X Eligible Department/Class

F>131)> 4" 3—F Numbering Code

ENV_EMS 6502

KS¥EI1—K 8 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

FERER R

BRTLR B CREED R K

LAR)I)ILa—FK L)L Level Code, Level

6 REABE (&1 BEPE) S PTRH GEIRIZNEOF H | IHEEERH)

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

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

0 ZDM AL D)

B550—K§ 5 Language Code, Language
Type

2 AAGER OGED AV ITNAZHE, Tl B R ER M Z 56 (B AGE
XIFTERE) ZIRTET D1

I EIEEDRE Availability of other

faculties

1Al

## B EH Other Information

BRI LR R BB B

F—"J—F Key Words
LT —ar
Presentation

23D BH4E Course Objectives
BRIEWE R I T AR R EST 5,

Learning research methodology and technics in environmental materials science.

¥ 3% H4E Course Goals
BRIEWE R I T AR R ESET 5,

Learning research methodology and technics in environmental materials science.

122 5HE Course Schedule
FH B LA T LD LB E AT,

Practicing research methodology and technics.

#HFE (FPE-EE)FORNBLSE Homework

FAEET D B2 LF % Grading System
FREA~DOSIEERE(B0%), HFDLR—RE0%WIZL> TR 5,
Assessed by attitude of participation(50%), and reports (50%)

fhFEREIE D E M Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

SMAR—LAR— Websites

WD HR—LR— Websites of Laboratory

{i§% Additional Information
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REERFBRIEE B

Graduate School of Environmental Science
(Common Sub jects)




FLE 4 Course Title Bt A2 EalIntroduction to Environmental Science]

SEEEH Subtitle (B AGERO [

EE# R Instructor (L EE# [YAMANAKA Yasuhiro] (R Fr HIER BR BE Rl 2 HF 72057

B L2 B Other Instructors | YEM FEAE[SHIBATA Hideakil(7 44—V Kt#—), ) {E[HIROKAWA Jun](HiEREREE R}
FRFZERD), HAT YORIDEMURA Sayol([RI-ERE K5« FUARKS HE R S IE 7 $hikEm)

L BHFER Course Type BRESR B MR E

BB Year 2022 K EIZIES Course Number 045158

EAR Semester 15714 B {7 Number of Credits 2

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

& $F} - U5X Eligible Department/Class

F2731)2%4'3—FK Numbering Code ENV 5200

K4 $EI—FK % Major Category Code, Title ENV Environmental Science

EED) BRESFL 7B

LRJILaA—F:LA)JL Level Code, Level 5 REERTE (&1 - BEPRE) SR B GERERRNAORB) | Kb d@ez
¥FHH

th 4343 —K -4 Middle Category Code, Title 2 Wi

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

E550—K§ 5 Language Code, Language 0 HAGECTITORE

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

# B EIH Other Information BRELE BB R

F—")—F Key Words
BRETRL . FRi rlHE/2 B8 BAZ(SDGs), KUREH), BRI E, BRD NGO, T T /SR K¥ERE

23D BH4E Course Objectives
BRET AL 0B T RE MR 2 KPR CHRSICHT= > T, KEFEREDFZ OB R DML T 5,

¥ 3% H4E Course Goals
)'%ff‘ﬂ%%j(%‘lﬁmf%iéi IhleoT, A REDEEEZIEEL . 5% KPP CORBEREORE ATRetE R 2 Ic B 527
B iR A MDD BT, B4y DN HLE AR ‘Téi?ﬁ@%é’]fiﬁ#%ﬂ“é

E#n‘l‘i Course Schedule
3H F'EJ(4H 5H~7H)%., ZFAl 9:00~12:00, Ft% 13:00~16:00(F g H 10 s EOREEET) D6 EIL, TOT
Ko CHENHEYL T,

1H BT REFBECHESIE LTS
1A BFR 7 —7am00 07 AT ARSI s RS B 7 W )R hm)

2H BHAFRT EFRVEER CERITERTE 58 SRR CEME R 2 B0 - RS LR TG G - i) 172 (BR BT B R 550
2H B Frft rIREZRPAFE LA ) : 1L AR

3H BRI Bt vTREZR AR A DD EWVD T I e

(7 AR AR R S (BREE ) « A 36 AC(RCE b ifE 18 )]
SHBT#% FrUT7T /S REEZL: IR EH

[T AR AERERIT )« AT — R (7 SR 2 AT FE AT

1H BAAT-2 0 BI3EEzfLLL, 1R BARITF —28m, 3H Bid, F AROFREE RSB ZEIVITh IS,

MIZEIEAF L, T BYeE ORILE L TRD D, Fio, ZiE ORDAER T 572012, FairsE L T2, 1§
WROBEE L MEE ) TRLIEHA MR TThihd,

XA DAL, 7o —NERIRET =y 7 OEE, BEIO, MEEEOF TV a—RDIdIZ, F7 Ly M/ —Yay)
Fzrm<LEEng,

#HFE (FPE-EE)FORNBLSE Homework
B HOEBEEMELT D,

AAEST D BE#E Lk Grading System
FRT v E RERZIC 15 HRREOMEAAL R — M LIIHRE T =7 (80%), BLUY, HEE THOLAR—RN20%)
ibuﬂfﬂﬁ_éo uiﬁ'f‘EH i\ %EPD% %*EOWM’& ./XH% \—EEBET%)Q

ﬂhiﬁﬂﬁf&@%# Other Faculty Requirements

TXALZEFE Textbooks
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E X5 & Reading List

SMAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
BARR 72 15 -t AR —MEHZE 1T, https://sites.google.com/view/2022intro—es/ Z L T{THON 5,
MR XEL, Il on G ORI E R TR D, Tz, i@ ORI AR T 572012, FRPBGREHEFE T 5,

RBRZOAMPNETHY, FIE, RFEFHLGERH LU T 104 E, 3GR-HRMD T, BER LS O R FER AL
L TND, 70, RFBEIlIRER B LU COBRES N0, WS OB Z ST 528 TERY,

EARMIZRORIHFEOZE, 7ot 2FHE D TA HERSETT ORI URITIUZRDIRMREERH DA ¥4 Ol A
FTCICEAETHIE, FFRRETY HREERIERGR0G, FTERRIRYD OB ELRNSEE T, KIFE LB
HEEZBEL, KELRELFEL-ME 2% ARGELL R — Mg T2 8IC80Z @ L2t Bb b L 2T 5,

JHLRE S 1L BES (U ERBR B B 2AF 2EB% €301, 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.

KPR IER H DRI (AT | LFNE T,
SRELRV 0 2 A R L b PT R A CIRE T 5,
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FLE 4 Course Title BBl Sk Introduction to Environmental Sciencel

2% H Subtitle ( B 0

EE# R Instructor e P [WATANABE Teiji] R Pt ERER 85 RL FHF 5200

$H:4% B Other Instructors | T FEA[TSUYUZAKI Shiro] (MMERERBERL2AFSE0R), 1E#E A MEISATO Tomonori](MIEKER
BRI Z26E), Y 18 — BB [AIBA Shinichiro)(Ht ER BR B2 Bl £ RF 22 5%), JIlQ £ —
[KAWAGUCHI Toshikazu](#ERER 85 F} FHF 526

FLB#E5I Course Type BREFEFHE R M ELE

BASEAE R Year 2022 K& &S Course Number 045159

EAME Semester 158 B 578 Number of Credits 2

B EMRE Type of Class s HEER Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F>131)> 4" 3—F Numbering Code ENV 5201

K52 —K -8 Major Category Code, Title ENV Environmental Science

BB BRESE BT

LARI)ILa—K:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERZ2NEOR B) . KERBE LB
ERlE

th43#0—K 4 Middle Category Code, Title 2 #im

IN3¥EO—K & Small Category Code, Title 0 Z DM (FEHI72H D)

B E83—F-8#8 Language Code, Language 1 BEEECTATHREE

Type

P ERBIEZF DRI E Availability of other 2 Raf

faculties

18 RE1H Other Information BREEEER R

F—")—F Key Words

BRESRI 2, AMSiitt, ARRMELE T, BE TS, JVR AU, K& -RE, Bt TRt S A LERER 2
Environmental Science, Biodiversity, Ecosystem Conservation and Restoration, Environmental Engineering, Land Science,
Weather and Climate, Sustainable Society, Society and Environmental Science

12 %D BE Course Objectives

BRI AENA ORI, BEAET D, BICHEORBEMBEIZOWTRRERL, Fhiaa@l CHFZERD S (T3
FECIHENE)

Students will be exposed to and understand domestic and international research on environmental studies. In addition,
students will make presentations on environmental issues in their own countries and deepen their understanding through
discussions (all conducted in English).

FI:Z B4E Course Goals

WLOMDEOBRFE M BENEE CE AL DT L,

H ARSI T 25 O SN EAE CEDIHITRD L,

To be able to understand the environmental issues of several countries.

To be able to understand the latest research on environmental issues in Japan.

$ZEEHE Course Schedule

WL RRIE, ARRRIRALE I, RRFIHES DR LY, ittt STl ~07 R A= 2, AMARER~DOR
L REORBEEORR LT, BERTE22S ETEOERBLRDEHICOWTES, £, ZV—7"CHEOBREE
IZOWTEEmE TV, EDOMRER R T D (TN THFETHEM)

Through lectures on biodiversity, ecosystem conservation and restoration, environmental engineering for a low—carbon society,
land science for building a sustainable society, and the effects of weather and climate on human ecosystems, students will learn
about the fundamentals of environmental science. In addition, students will discuss environmental issues in their own countries
in groups and present their findings.

EFrE (FE-BETHFEDRHNAEESE Homework
I N—T FR DT DI RINE LED TR MO T ORI,

Need to gather information for group discussion and discuss the information gathered among the group members.

RAEEE M D E#E LA % Grading System
HERFO/NVR—=NE0%R)IBLONT N—TVEE~DTEBREFEFBOWIZLVFHT T2,

Short reports during the lectures (50%) and contribution to group work and presentation (50%).

fhFEREIE D E M Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

SMAR—LAR— Websites
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AE=E DR—LR— Websites of Laboratory

{l5% Additional Information
R PE VTP RTIZ twata@ees. hokudai.ac.jp %8 CICA— /L CZFHH LIALZTHIL,
Please send an e—mail to twata@ees.hokudai.ac.jp before the course starts (this is mandatory).
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FLE 4 Course Title B Bl g Feit i [Fundamental Course in Environmental Science Research]

SEZEFAHE Subtitle 0

E|EHE Instructor 8 FESC [OKINO Tatsufumi] (KRB I ERBR 55 B S2AF 2E657)

LB Other Instructors | Ll ELA[EBUCHI Naoto] ({IRAEFFAFZEHT), Mk 1 “[WATANABE Teijil (i EREREE A}
WF2epe), S HE B [YOSHIDA Kiyohito) (HiEREREEEL B 2R

L BHFER Course Type BRESR B MR E
BB Year 2022 K EIZIES Course Number 045160
EARS Semester 25 (Fk % — | BAGI# Number of Credits 1
)
B E MR Type of Class s HEER Year of Eligible Student ~
YW &REF} 2S5 Eligible Department/Class
F>131)> 4" 3—F Numbering Code ENV 5101
K52 —K -8 Major Category Code, Title ENV Environmental Science
BB BRESE BT
LARI)ILa—FK:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERZ2NEOR B) . KERBE LB
ERlE
434 —F & Middle Category Code, Title 1 Fram
INDHEO—K 4 Small Category Code, Title 0 ZDM (AL D)
B E83—F-8#8 Language Code, Language | JEETITHRE
Type
P ERBIEZF DRI E Availability of other 2 Raf
faculties
18 RE1H Other Information BREEEER R

F—")—F Key Words
WHgemH #5F LB T—ary TAFIvIAFIL
Research ethics, statistics, presentation, academic skills

2% d B1Z Course Objectives

TR B ZAT, WFER R A 38R T D7 O I BB I 708 2 0B % | mEmb & 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, MFRFHHZTZTHIENTED,

W fm B2 KD A BRE L, F9E21T) L CEE T AMBEOX IS EE T HIENTES,
ELHRICRT AR A DBHEAT AR TRE T HIENTES,

PR BN R B R SATI AR R T HIENTED,
KFEFECOVY—F T — 2B REL | FIEEHRZ T THIENTED,

AL DS SB P EE A i CE D, FEMELL L CAY O T I T A DB BN TED
MERFAEST V7 — Nl OSTHEEITOENTED,

FEEHIEAT ORI LOWLEEMEZ T C& | AR 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 EEHE Course Schedule

TRAED2—A05 2 BV 2a— LB RIRL TZH#T 5,

1. WFEDERE;, KFEFETOVY —FU—7  WFRFHEOFEE, FaSCOME K, U IE-SGER, AV )T OB E
2. TATIVvIAX ), ATARFEFITIE, RAY—3E L, CkIR R

3. A, TEREAERGE T 27200, BEMD SV 7V Z R T REBORESCT r—NE

4. R TR BT — 2l 5 — X OBAS, T, alfifl., SEatfiatr

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,
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respect for originality

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

3. Social survey: methods of interview and questionnaire with sampling

from population to confirm research hypothesis

4. Getting started with R: Getting data into R, Data manipulating, Graphical presentation of data, Statistical analysis

EFrE (FE-BETHFEDRHNAEESE Homework
FNFENOEZICBOT, B8NS NS,

Homeworkas are given by instructors.

RIESEM D E#E LA % Grading System
FREIZBITABINERE(50%) I L O LGOI L~ CTEHi§4 5,

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

fh = ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

HREIEEHE Reading List

Getting Started With R: An Introduction for Biologists: Oxford Univ Pr
R ZIILH IV EMBIHED T O RStudio AfT: 2E+4E

FEUTTR T 57 — S BN | DEY 22— DI DHFE TS,
The text book above is for the module “Getting started with R”.

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{i§% Additional Information
BRI H EN AN ERLET,

The contents of this course overlap with those of Methods of Environmental Science Development.

Wz RIET D LT TEEE A,

You can earn credit from only one of this course and Methods of Environmental Science Development.
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FLE 4 Course Title E BB 25235 1 [Laboratory and Field Work in International Environmental Science 1]
SEZEFAHE Subtitle 0

EEHE Instructor Fhie# B [All Staffs of the Graduate School] (KZEFEBR L FHEBE)

{8442 B Other Instructors

| BHFEA Course Type REFEFHE R ELE

BASEAE R Year 2022 K& &S Course Number 045161

EAR Semester HEREH B {7 Number of Credits 1

B EMRE Type of Class e HRER Year of Eligible Student ~

W& EF} 25X Eligible Department/Class

F>131)> 4" 3—F Numbering Code ENV 6501

K4 $EI—FK % Major Category Code, Title ENV Environmental Science

BB BRESE BT

LAR)ILa—FK LA Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH  BFEfEER B)
th93¥H3—K - £ Middle Category Code, Title 5 1. 92

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

B550—K§ 5 Language Code, Language 1 JEETITHIRE

Type

=P EREISEE DRI E Availability of other 1 #Af

faculties

# B EIH Other Information BRELE BB

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 (FPE-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

AEZE DR—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.

ZOREITBIANODO VLN OB FAMTICEHEESNET, L LeRND, REFREOIERALZHETEXET, TDHEE
X, Bl—H2WNIEELLONENMLOEB R H CEBINGLEEEL TR CEIETAOT, YA B ITHERL TLEIN,
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FLE 4 Course Title E B B 232735 11 [Laboratory and Field Work in International Environmental Science 11]
SEZEFAHE Subtitle 0

EEHE Instructor Fhie# B [All Staffs of the Graduate School] (KZEFEBR L FHEBE)

{8442 B Other Instructors

| BHFEA Course Type REFEFHE R ELE

BASEAE R Year 2022 K& &S Course Number 045162

EAR Semester HEREH B {7 Number of Credits 1

B EMRE Type of Class e HRER Year of Eligible Student ~

W& EF} 25X Eligible Department/Class

F>131)> 4" 3—F Numbering Code ENV 6501

K4 $EI—FK % Major Category Code, Title ENV Environmental Science

BB BRESE BT

LAR)ILa—FK LA Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH  BFEfEER B)
th93¥H3—K - £ Middle Category Code, Title 5 1. 92

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

B550—K§ 5 Language Code, Language 1 JEETITHIRE

Type

=P EREISEE DRI E Availability of other 1 #Af

faculties

# B EIH Other Information BRELE BB

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 (FPE-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

AEZE DR—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.

ZOREITBIANODO VLN OB FAMTICEHEESNET, L LeRND, REFREOIERALZHETEXET, TDHEE
X, Bl—H2WNIEELLONENMLOEB R H CEBINGLEEEL TR CEIETAOT, YA B ITHERL TLEIN,
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FlB 4 Course Title E BB B 252 1 [Study on International Environmental Science I]
SEZEFAHE Subtitle 0

EEHE Instructor Fhie# B [All Staffs of the Graduate School] (KZEFEBR L FHEBE)
{8442 B Other Instructors

| BHFEA Course Type REFEFHE R ELE

BASEEE Year 2022 K& &S Course Number 045163
EAR Semester HEREH B {7 Number of Credits 2

B EMRE Type of Class e HRER Year of Eligible Student ~
xR 2FEl 25X Eligible Department/Class

F>131)> 4" 3—F Numbering Code ENV 6601

KS¥EI1—K 8 Major Category Code, Title ENV Environmental Science

BB BRESE BT

LAR)ILa—FK LA Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH  BFEfEER B)
th 5 #a—F - £ Middle Category Code, Title 6 AFsEfaig

ING¥AO—K -2 Small Category Code, Title 0 Z D GRAHI7eH D)

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

Type

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information BRELE BB

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

BRERMERENIEE LT 1 FUNOEMIE FAZ R, BERFORBONATIEZEGIEI L AIEET 5, (EH
)

A DR FBENFEZELZETHREZINS, KRR 2 — L A COMIEGTRIOMER K D FETRTELIL, (K
FREEMRA)

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 OVER & 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.

$ZEEHE Course Schedule

SWFTE 6 FER X 10 [F] FFEHE LKL QRELBRER B T 20587 — < IR o 7o SRR L B 2 — S EHE O TR E K OV
JEREE - 16 B QIR L BT Fik OB A GER F4)

BFSE 6 FFH] X 10 Bl (B Z2) AFREHEEHE MR U RER P D8 T — < IR o 73R E 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)

EFEEE (FE-EE)FEORAELS E Homework

FEREH B LKL CRELTAFET —~ I HE T 5 CkE L B = —L 2000 FREE DL R —MAERKL, #F7E3H#i% 2000 7
FRIEICELD D, SHICF LT —iav a4, GEHgEE)

- 1) L COBFFEERR I O E 2 E WIS IGE TSR BT, (LAMNS10 HMICLE), 2) IRE#ITREICELV
R—P DA (FAKAL : 580 R OFFEICE DT LYo T —ar (RK15451H]) ., (RFEBEIERA)

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: 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 BUT =L ar RSB EUCEII T 5, R AE)

LR, BRRICLD T VBT —vay, A O KRB TOMIRRIL (A BN SRIEZEL) TR 25, (RERBEIEH
4)

Evaluation

Grades will be given based on comprehensive assessment of class attendance, presentations, and reports. (Short-term
Students)

Grades will be given based on comprehensive assessment of research progress at graduate school overseas(confirming the
progress situation from supervisor in charge), English presentations, and reports. (Regular Students of our graduate school)

fhFEREIE D E M Other Faculty Requirements

T¥ AT F Textbooks

EE 5 Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i§% Additional Information
AP EMAEOE A | FFENEIME L3R SUTA S T 25O DEAIZIE, ZO BN OFBEILTE/R,
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FLE 4 Course Title E B Er B B 222 11 [Study on International Environmental Science 11]
SEZEFAHE Subtitle 0

EEHE Instructor Fhie# B [All Staffs of the Graduate School] (KZEFEBR L FHEBE)
{8442 B Other Instructors

| BHFEA Course Type REFEFHE R ELE

BASEAE R Year 2022 K& &S Course Number 045164
EAR Semester HEREH B {7 Number of Credits 2

B EMRE Type of Class e HRER Year of Eligible Student ~

W& EF} 25X Eligible Department/Class

F>131)> 4" 3—F Numbering Code ENV 6601

K4 $EI—FK % Major Category Code, Title ENV Environmental Science

BB BRESE BT

LAR)ILa—FK LA Level Code, Level 6 RFPt (& L - B AR E CRENBRNAEORH  BFEfEER B)
th 3 #3—K -4 Middle Category Code, Title 6 AFsEfaig

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

B550—K§ 5 Language Code, Language 1 JEETITHIRE

Type

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information BRELE BB

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

BREERFFREREEL 1 FLUNOEMIE P AZXI G, RER O KB FEL B GS 228 B T5 EE
FE),

VSN DR FBENFEANESZETE A AT, HONIAFERERITIESERIRIF R R R FIEEBGT 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
BT, FIERRITEOB S
The course will foster the ability to make a presentation of the results at the school overseas.

$ZEEHE Course Schedule

W4T 6 IR X 10 [B] BFSEEHENIC IR > THFSEL . SO TR RICH S B4 M1 NIERE 5 EHE F4).

WF5E 6 IRefi] X 10 Bl (%) ARFEFHEEHE NIRRT UCRERFICBE T AT —<I0ih > TR T RICHESEB 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)FEORAELS E Homework

FEFRMDATAREAER T D, SHICT VYT —ar w4, EMEYE)

- 1) L COBFFEERR I OS2 E WIS IGE TSR BT, (LAMS10 HICLE), 2) IRE#ITREICELV
R—bDOHE (FARA4: 5H) M OEFEICE AT LB T —ar (Fl& 1557 W) o (KRB IEHA)

Each student will be requested to make slides for the presentation of the results. Presentations are also requested. (Short—
term Students)

1) Each student will be requested to report on the research progress at school regulary to supervisor in English. (every week
or once in 10 days) 2) Each student will be requested to write a report(at least A4: 5pages) and make a presentation(at least
15 minutes) both in English after returning from overseas. (Regular Students of our graduate school)

RAEEE M D E#E LA % Grading System
WFRFER (TP T —ay) Tl 5, (FHIEEE)
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LR —h, WERICED T LB T —vay, ANO R FFE T ORI (2 AB BN DR ARL) TRHME T 5, (RFEREIER
)

Evaluation

Grades will be given based on assessment of the presentation of the results. (Short-term Students)

Grades will be given based on comprehensive assessment of research progress at graduate school overseas(confirming the
progress situation from supervisor in charge), English presentations, and reports. (Regular Students of our graduate school)

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

SBAR—LAR— Websites

WD HR—LR— Websites of Laboratory

{i§% Additional Information
AP EMAEOE A | FFENEIME L3R SUTA S T 25O DEAIZIE, ZO BN OFBEILTE/RN,

FLE 4 Course Title E BB B B 24 BIAFSE 1 [Advanced Study on International Environmental Science 1]
SEZEFAHE Subtitle 0

EE#HE Instructor Fhie#E [All Staffs of the Graduate School] (KZEFEBR B FHEBE)
{8442 B Other Instructors

F BFEA Course Type BREEF AR R R E

BB Year 2022 K EIZIES Course Number 055009
EARS Semester HEREH B {7 Number of Credits 2

2 EMRE Type of Class e HERER Year of Eligible Student ~
W& EF} 25X Eligible Department/Class

F>131)> 4" 3—F Numbering Code ENV 7801

K4 $EI—FK % Major Category Code, Title ENV Environmental Science

BB BRESE BT

LARJILO—F:L AL Level Code, Level 7 KR () BMEH (WFeiER B 28 tr)
th93¥80—K -4 Middle Category Code, Title 8 eI

IN3¥Ea—K -4 Small Category Code, Title 0 ZOfMh (R E7etm)

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

Type

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information BRELE BB 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?5ﬁb7‘: 1 FLINOE IR AL R0, SRR RO SR L B A2 BiEL 35, (]
B

VSO R FPECFEAELZETHIRA AT, M EFRSUERICHEET, K& ERSURL E 2 —% 3 5L L6 I FIEA BTG
THIE, (REFRIERAE)
Students, who are in short—term studying abroad within one year designated by the Graduate School of Environmental Science,
are expected to learn advanced study technique of the environmental sciences. (Short—term Students)
Students are expected to deepen the knowledge and foster higher ability to review articles that is essential to write a doctoral
thesis and learn som analytical methods by studying at an overseas graduate school. (Regular Students of our graduate school)

¥ 3% H4E Course Goals
BT BWTC, R SUERIZM B, JVEERSCHRL B 2 — N TE | fifir RIE2EET D28,

The course will foster higher ability to review articles that is essential to write a doctoral thesis at the school overseas and to

306




learn some essential analytical methods.

{2 % 5HE Course Schedule

WFSE 6 FERIX 10 [\l FREHEB LML CRELIZERER FICBE TR T — IR o 7o UL E 2 — LB O SR E | T
FEOES T4,

WFZE 6 WX 10 B (B %) AFprfiRBHBE DR RUCRERFICET T — < IR T L B e —, (RZEBEIESL
4)

Schedule

Study (6 hours) X 10 times: students will make a study plan based on the review of articles related to a study subject on
environmental sciences which was decided after consultation with supervisor and learn some essential analytical methods.
(Short—term Students)

Study (6 hours) X 10 times(guideline): students will review articles related to a study subject on environmental sciences
proposed by supervisor of our graduate school. (Regular Students of our graduate school)

EEFE (PE-EE)EDANELSDE Homework

SR LHR L TR E LT — < ICEE T AL E 2 — L, LR — MR, SHICF LYo T —ia %34,
(IR 5E)

1) BUH T OWFFEHEPAR DL O RS 2 E BRI GE THRAEHR T, (L2510 BMIZ1ED,

2) I E R 1T HFEIC LDV R — O (FdRA4 580 R OHEFBICL DT VBT —ay (AR50 . (RFFEIERE)
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
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, SBT3 ar RSB EUCEI T 5, R AE)

LR, BRRICED T VBT —vay, A O RERBETOMIRRIL (A BN SRIEZEL) TR 25, (RERBEIEH
4)

Evaluation

Grades will be given based on comprehensive assessment of class attendance, presentations, and reports. (Short-term
Students)

Grades will be given based on comprehensive assessment of research progress at graduate school overseas(confirming the
progress situation from supervisor in charge), English presentations, and reports. (Regular Students of our graduate school)

fhFEREIE D E M Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

SMAR—LAR— Websites

WD HR—LR— Websites of Laboratory

{i§% Additional Information
AP EMAEOE A | FFENE D LR SUTA Y T 25O DEAIZE, ZO BN OFBEILTE/R,
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FlB 4 Course Title E B Er B B 245 B AFSE 1T [Advanced Study on International Environmental Science 11]
SEZEFAHE Subtitle 0

EEHE Instructor Fhie# B [All Staffs of the Graduate School] (KZEFEBR L FHEBE)
{8442 B Other Instructors

| BHFEA Course Type REFEFHE R ELE

BASEEE Year 2022 K& &S Course Number 055010
EAR Semester HEREH B {7 Number of Credits 2

B EMRE Type of Class e HRER Year of Eligible Student ~
xR 2FEl 25X Eligible Department/Class

F>131)> 4" 3—F Numbering Code ENV 7801

KS¥EI1—K 8 Major Category Code, Title ENV Environmental Science

BB BRESE BT

LAR)ILa—FK LA Level Code, Level 7 RKEEBE () BEP R E (e SR B 25 1)
th93¥H3—K - £ Middle Category Code, Title 8 KiBIHFZE

ING¥AO—K -2 Small Category Code, Title 0 Z D GRAHI7eH D)

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

Type

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information BRELE BB

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

BRERMERENIEE LT 1 FUNOEMIE FAZ R, BERA ORI TIEEZBEIEI L2 AiEET 5, (EH
)

SO KB FE L ETMRE LT, BRSIIBIET — (WML ) (AT BRRE B OIS 1T
9o (RFPRIEHA)

Students, who are in short—term studying abroad within one year designated by the Graduate School of Environmental Science,
are expected to learn advanced study technique of the environmental sciences. (Short—term Students)

Students are expected to deepen the knowledge and foster the ability to collect samples and information related to a proposed
study subject(doctoral course level) by studying at an overseas graduate school. (Regular Students of our graduate school)

Fl|3% H4Z Course Goals

BEROHBE OGO R EZFIH T 524 T |, SRENIZET —~ (LB IIRREL ~OL) I o 7o - i & o
INAEZTD,

The course will foster the ability to collect samples and information related to a proposed study subject(doctoral course level)
by using research facilities and receiving guidance from supervisor at the school overseas.

$ZEEHE Course Schedule

-BFSE 6 WM X 10 B WFZEEHECIR - TRk M DINEE L ST 2175, (IR F4E)

BFSE 6 Wi X 10 Bl (H %) AP E PR U RER BT 28T — < i o 7o B - [ SR E DI L T &
1790 (RFBRIEME)

Schedule

Study (6 hours) X 10 times: students will be trained concerning collecting and analyzing samples and information through
study plan. (Short-term Students)

Study (6 hours) X 10 times(guideline): students will be trained concerning collecting and analyzing samples and information
related to a study subject on environmental sciences proposed by supervisor of our graduate school. (Regular Students of our
graduate school)

EFEEE (FE-EE)FEORAELS E Homework

TR, LR —FRARAL 580 Z1ERT 2, SHICT VBT —var &g, (EHIRA)

- 1) BIHL T OWFFEERRIRI O 2 E HIRYIZ 9855 THREH BT, (LIAMH10 B RIZ1E),

2) I E R T HFEIC LDV R — O (FdRA4 580 R OHEEBICL DT VBT —ay (AR50 ) . (RFFEIERE)
Each student will be requested to do data processing and make a report(at least A4: 5 pages). Presentations are also
requested. (Short—term Students)

1) Each student will be requested to report on the research progress at school regulary to supervisor in English. (every week
or once in 10 days) 2) Each student will be requested to write a report(at least A4: 5pages) and make a presentation(at least
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15 minutes) both in English after returning from overseas. (Regular Students of our graduate school)

AR D EEE LT % Grading System

LAR—h, TR T = ar EHE TR D, (RIHR )

LR, BRRICED T VBT —vay, A O R T ORI (2 A BN SRIAEZEL) TR 25, (RFERBEIEH
)

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

TX A -#F & Textbooks

%52 BE Reading List

SWAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{5 Additional Information
ARFBEERAEDS S RN ME L U Y 355 O OEE121E, ZOHALOFREILTERR,
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FlB 4 Course Title E B Er B B 24 B AFFE T [Advanced Study on International Environmental Science 111]
SEZEFAHE Subtitle 0

EEHE Instructor Fhie# B [All Staffs of the Graduate School] (KZEFEBR L FHEBE)
{8442 B Other Instructors

| BHFEA Course Type REFEFHE R ELE

BASEEE Year 2022 K& &S Course Number 055011
EAR Semester HEREH B {7 Number of Credits 2

B EMRE Type of Class e HRER Year of Eligible Student ~
xR 2FEl 25X Eligible Department/Class

F>131)> 4" 3—F Numbering Code ENV 7801
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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

12 %D BE Course Objectives
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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
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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.
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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)

EFEEE (FE-EE)FEORAELS E Homework
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Each student will be requested to do data processing and make a report(at least A4: 5 pages). Presentations are also
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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)

BRI B D E#E L% Grading System
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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)
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	055002 環境起学特別研究Ⅱ[Research in Environmental Science Development II (for Doctoral Dissertation)] []
	045001 環境起学論文講読Ⅰ[Seminar in Environmental Science Development I] []
	045002 環境起学特別研究Ⅰ[Research in Environmental Science Development I (for Master's Thesis)] []
	045003 環境科学基礎論[Fundamental Course in Environmental Science] []
	045004 国際環境保全学総論[Introduction to Global Environmental Management] （英語版）[]
	045005 環境汚染比較特論[Advanced Course in Environmental Pollution Comparison] []
	045006 地生態資源学特論[Advanced Course in Geoecological Resources] []
	045007 気候変動影響特論[Advanced Course in Climate Change Impacts] []
	045008 自然環境学総論[Introduction to Natural Environmental Studies] []
	045009 再生可能エネルギー総論[Introduction to Renewable Energy] []
	045010 水循環学特論[Advanced Course in Hydrological Cycle] []
	045011 環境情報地理学特論[Advanced Course in Environmental Geoinformatics] []
	045012 水資源学特論[Advanced Course in Water Resources] 山岳地生態資源学[Mountain Geoecological Resources]
	045013 流域環境学特論[Advanced Course in Watershed Environmental Science] []
	045014 環境保全学特論[Advanced Course in Environmental Conservation] []
	045015 寒冷陸圏環境学特論[Advanced Course in Frozen Ground Environments] []
	045016 応用生態学特論[Advanced Course in Applied Ecology] []
	045017 環境解析法演習Ⅰ[Methods of Environmental Analysis I] []
	045018 環境解析法演習Ⅱ[Methods of Environmental Analysis II] []
	045019 山岳環境観測法実習[Field and Laboratory Work in Mountain Environments] []
	045020 統合自然環境調査法実習[Field Work in Integrated Observation] []
	045021 統合環境地理調査法実習[Field and Laboratory Work in Integrated Environmental Geography] []
	045022 環境適応学総論[Introduction to Environmental Adaptation] []
	045023 環境適応学特論[Advanced Course in Environmental Adaptation] （英語版）[]
	045024 環境計量学特論[Advanced Course in Environmental Metrology] []
	045025 統合環境分析法実習[Laboratory Work in Environmental Analysis] []
	045026 環境起学基礎演習[Methods of Environmental Science Development] []
	045027 実践環境科学総論Ⅰ[Introduction to Practical Science for Environment I] []
	045028 実践環境科学総論Ⅱ[Introduction to Practical Science for Environment II] []
	045029 実践環境科学特論[Advanced Course in Practical Science for Environment] []
	045030 実践環境科学演習Ⅰ[Methods of Practical Science for Environment I] []
	045031 実践環境科学演習Ⅱ[Methods of Practical Science for Environment II] []
	045032 実践環境科学実習Ⅰ[Field Work in Practical Science for Environment I] []
	045033 実践環境科学実習Ⅱ[Field Work in Practical Science for Environment II] []
	045034 実践環境科学ｲﾝﾀｰﾝｼｯﾌﾟⅠ[Internship in Practical Science for Environment I] []
	045035 実践環境科学ｲﾝﾀｰﾝｼｯﾌﾟⅡ[Internship in Practical Science for Environment II] []
	045036 国際科学ｺﾐｭﾆｹｰｼｮﾝ法特論[Advanced Course of International Science Communication Methods] []
	045037 環境起学特別講義Ⅰ[Special lecture in Environmental Science Development I] []
	045038 環境起学特別講義Ⅱ[Special lecture in Environmental Science Development II] []
	045039 環境起学特別講義Ⅲ[Special lecture in Environmental Science Development III] []
	045040 環境科学英語ﾗｲﾃｨﾝｸﾞ特論[Advanced Course in Academic English Writing for Environmental Sciences] []
	055003 地球圏科学論文講読Ⅱ[Seminar in Earth System Science II] []
	055004 地球圏科学特別研究Ⅱ[Research in Earth System Science II (for Doctoral Dissertation)] []
	045041 地球圏科学論文講読Ⅰ[Seminar in Earth System Science I　] []
	045042 地球圏科学特別研究Ⅰ[Research in Earth System Science I (for Master's Thesis)] []
	045043 古環境学基礎論[Fundamental Course in Paleoenvironmental Science] []
	045044 地球雪氷学基礎論[Fundamental Course in Cold Region Sciences] []
	045045 大気海洋物理学基礎論[Fundamental Course in Atmosphere-Ocean Physics] （日本語版）[]
	045046 大気海洋物理学基礎論[Fundamental Course in Atmosphere-Ocean Physics] （英語版）[]
	045047 大気海洋化学基礎論[Fundamental Course in Marine and Atmospheric Chemistry] 大気海洋化学基礎論 Basic Course in Atmospheric and Marine Chemistry[]
	045048 古気候学特論[Advanced Course in Paleoclimatology] []
	045049 生物地球化学基礎論[Fundamental Course in Biogeochemistry] []
	045050 北極域総論[Introduction to Circumpolar North] []
	045053 化学海洋学特論[Advanced Course in Chemical Oceanography] 化学海洋学特論  Advanced Course in Chemical Oceanography[]
	045054 海洋生物地球化学特論[Advanced Course in Ocean Biogeochemistry] Advanced Course in Ocean Biogeochemistry[]
	045055 生態系環境科学特論[Advanced Course in Ecosystems and Environments] []
	045056 生態系物質循環学特論[Advanced Course in Biogeochemical Cycles in Ecosystems] []
	045057 氷河・氷床学特論[Advanced Course in Glacier/Ice Sheet Science] []
	045058 雪氷水文学特論[Advanced Course in Hydrologic Cycle in Cryosphere] []
	045059 寒冷圏気象・気候学特論[Advanced Course in Meteorology and Climate in Cold Regions] []
	045060 理論雪氷学特論[Advanced Course in Theoretical Glaciology] []
	045061 大気環境科学特論[Advanced Course in Environmental Meteorology] []
	045062 極域海洋学特論[Advanced Course in Polar Oceanography] []
	045063 大気力学特論[Advanced Course in Atmospheric Dynamics] []
	045064 海洋力学特論[Advanced Course in Ocean Dynamics] []
	045065 気候変動特論[Advanced Course in Climate Dynamics] []
	045066 気候ﾓﾃﾞﾘﾝｸﾞ特論[Advanced Course in Climate Modeling] []
	045067 地球流体力学特論[Advanced Course in Geophysical Fluid Dynamics] []
	045068 大気海洋解析法特論[Advanced Course in Atmospheric and Oceanographic Data Analysis] []
	045069 遠隔情報学特論[Advanced Course in Remote Sensing Applications] []
	045070 地球圏科学特別講義Ⅰ[Special lecture in Earth System Science I] []
	045071 地球圏科学特別講義Ⅱ[Special lecture in Earth System Science II] []
	045073 地球圏科学特別講義Ⅳ[Special lecture in Earth System Science IV] []
	045074 地球圏科学演習Ⅰ[Methods of Earth System Science I (Atmosphere-Ocean and Climate Dynamics)] []
	045075 地球圏科学演習Ⅱ[Methods of Earth System Science II (Atmosphere-Ocean and Climate Dynamics)] []
	045076 地球圏科学実習Ⅰ[Field Work in Earth System Science I] フィールド実習[]
	045077 地球圏科学実習Ⅱ[Field Work in Earth System Science II] ラボ実習[]
	045078 地球雪氷学実習Ⅰ[Field Work in Cryosphere I] []
	045079 地球雪氷学実習Ⅱ[Field Work in Cryosphere II] []
	055005 生物圏科学論文講読Ⅱ[Seminar in Biosphere Science II] []
	055006 生物圏科学特別研究Ⅱ[Research in Biosphere Science II (for Doctoral Dissertation)] []
	045080 生物圏科学論文講読Ⅰ[Seminar in Biosphere Science I] []
	045081 生物圏科学特別研究Ⅰ[Research in Biosphere Science I (for Master's Thesis)] []
	045082 多様性生物学基礎論[Fundamental Course in Biological Diversity] []
	045083 生態学基礎論[Fundamental Course in Ecology] []
	045084 分子生物学基礎論[Fundamental Course in Molecular Biology] （日本語版）[]
	045085 分子生物学基礎論[Fundamental Course in Molecular Biology] （英語版）[]
	045086 海洋生物環境学基礎論[Fundamental Course in Marine Biological Processes] []
	045087 ﾌｨーﾙﾄﾞ科学基礎論[Fundamental Course in Field Sciences] []
	045088 北方生態系の生物多様性基礎論[Fundamental Course in Biodiversity of Northern Ecosystems] []
	045089 生物生産学基礎論[Fundamental Course in Biomass Production] []
	045090 多様性生物学特論Ⅰ[Advanced Course in Biodiversity Science I] []
	045091 多様性生物学特論Ⅱ[Advanced Course in Biodiversity Science II] 生物多様性の変動と生物間相互作用[Patterns and changes in biodiversity and biological interactions]
	045092 生態遺伝学特論Ⅰ[Advanced Course in Ecological Genetics I] []
	045093 生態遺伝学特論Ⅱ[Advanced Course in Ecological Genetics II] []
	045094 環境分子生物学特論Ⅰ[Advanced Course in Environmental Molecular Biology I] []
	045095 環境分子生物学特論Ⅱ[Advanced Course in Environmental Molecular Biology II] []
	045096 植物生態学特論Ⅰ[Advanced Course in Plant Ecology I] []
	045097 植物生態学特論Ⅱ[Advanced Course in Plant Ecology II] []
	045098 動物生態学特論Ⅰ[Advanced Course in Animal Ecology I] []
	045099 動物生態学特論Ⅱ[Advanced Course in Animal Ecology II] []
	045100 海洋生物圏環境科学特論Ⅰ[Advanced Course in Marine Biosphere Science I (Marine Environmental Biogeochemistry)] []
	045101 海洋生物圏環境科学特論Ⅱ[Advanced Course in Marine Biosphere Science II (Marine Environmental Biology)] []
	045102 水圏科学特論Ⅰ[Advanced Course in Aquatic Biology I] []
	045103 水圏科学特論Ⅱ[Advanced Course in Aquatic Biology II] []
	045104 森林圏科学特論Ⅰ[Advanced Course in Forest Sphere Science I (Ecosystem Function)] []
	045105 森林圏科学特論Ⅱ[Advanced Course in Forest Sphere Science II (Forest Dynamics)] []
	045106 森林圏科学特論Ⅲ[Advanced Course in Forest Sphere Science III (Conservation Biology)] []
	045107 森林圏科学特論Ⅳ[Advanced Course in Forest Sphere Science IV (Regional Resources Management)] []
	045108 耕地圏科学特論Ⅰ[Advanced Course in Agro-Ecosystem Science I (Crop Production)] []
	045109 耕地圏科学特論Ⅱ[Advanced Course in Agro-Ecosystem Science II (Livestock Production)] []
	045110 生物圏科学特別講義Ⅰ[Special Lecture in Biosphere Science I] []
	045111 生物圏科学特別講義Ⅱ[Special Lecture in Biosphere Science II] []
	045112 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （多様性生物学）[]
	045113 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （生態遺伝学）[]
	045114 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （環境分子生物学）[]
	045115 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （植物生態学）[]
	045116 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （動物生態学）[]
	045117 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （海洋生物生産環境学）[]
	045118 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （水圏生物学）[]
	045119 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （森林圏環境学）[]
	045120 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （耕地圏環境学）[]
	045121 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （多様性生物学）[]
	045122 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （生態遺伝学）[]
	045123 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （環境分子生物学）[]
	045124 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （植物生態学）[]
	045125 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （動物生態学）[]
	045126 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （海洋生物生産環境学）[]
	045127 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （水圏生物学）[]
	045128 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （森林圏環境学）[]
	045129 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （耕地圏環境学）[]
	045130 ﾌｨｰﾙﾄﾞ科学特別実習Ⅰ[Special Course in Field Science I] []
	045131 ﾌｨｰﾙﾄﾞ科学特別実習Ⅱ[Special Course in Field Science II] []
	055007 環境物質科学論文講読Ⅱ[Seminar in Environmental Materials Science II] []
	055008 環境物質科学特別研究Ⅱ[Research in Environmental Materials Science II (for Doctoral Dissertation)] []
	045132 環境物質科学論文講読Ⅰ[Seminar in Environmental Materials Science I] []
	045133 環境物質科学特別研究Ⅰ[Research in Environmental Materials Science I (for Master's Thesis)] []
	045134 環境物質科学基礎論Ⅰ[Fundamental Course in Materials Science I] []
	045135 環境物質科学基礎論Ⅰ[Fundamental Course in Materials Science I] []
	045136 環境物質科学基礎論Ⅱ[Fundamental Course in Materials Science II] []
	045137 環境物質科学基礎論Ⅱ[Fundamental Course in Materials Science II] []
	045138 環境物質科学基礎論Ⅲ[Fundamental Course in Materials Science III] []
	045139 環境物質科学基礎論Ⅲ[Fundamental Course in Materials Science III] []
	045140 分子環境学特論Ⅰ[Advanced Course in Molecular Environmental Science I] []
	045141 生体物質科学特論Ⅰ[Advanced Course in Biomaterials Chemistry I] []
	045142 生体物質科学特論Ⅱ[Advanced Course in Biomaterials Chemistry II] []
	045143 ナノ環境材料化学特論Ⅰ[Advanced Course in Environmental Nano-Materials Chemistry I] []
	045144 ナノ環境材料化学特論Ⅱ[Advanced Course in Environmental Nano-Materials Chemistry II] []
	045145 ナノ環境材料化学特論Ⅲ[Advanced Course in Environmental Nano-Materials Chemistry III] 電極／溶液界面の物理と化学[Introduction to Physics and Chemistry at Electrode/Electrolyte Interfaces]
	045146 光電子科学特論Ⅰ[Advanced Course in Molecular Photonics and Electronics Science I] Fundamentals and applications of electronic spectroscopy[Fundamentals and applications of electronic spectroscopy]
	045147 光電子科学特論Ⅱ[Advanced Course in Molecular Photonics and Electronics Science II] []
	045148 環境触媒化学特論Ⅰ[Advanced Course in Environmental Catalytic Chemistry I] []
	045149 環境触媒化学特論Ⅱ[Advanced Course in Environmental Catalytic Chemistry II] []
	045150 分子環境学特論Ⅱ[Advanced Course in Molecular Environmental Science II] []
	045151 分子環境学特論Ⅲ[Advanced Course in Molecular Environmental Science III] []
	045152 環境物質科学特別講義Ⅰ[Special Lecture in Environmental Materials Science I] []
	045153 環境物質科学特別講義Ⅱ[Special Lecture in Environmental Materials Science II] []
	045154 環境物質科学特別講義Ⅲ[Special Lecture in Environmental Materials Science III] 有機電子材料の化学[Chemistry of Organic Electronic Materials]
	045155 環境物質科学特別講義Ⅳ[Special Lecture in Environmental Materials Science IV] 機能物性材料の基礎と応用[Fundamentals and Application of Functional Materials]
	045156 環境物質科学実習Ⅰ[Laboratory Work in Environmental Materials Science I] []
	045157 環境物質科学実習Ⅱ[Laboratory Work in Environmental Materials Science II] []
	045158 環境科学総論[Introduction to Environmental Science] （日本語版）[]
	045159 環境科学総論[Introduction to Environmental Science] （英語版）[]
	045160 環境科学研究基礎論[Fundamental Course in Environmental Science Research] []
	045161 国際環境科学実習Ⅰ[Laboratory and Field Work in International Environmental Science I] []
	045162 国際環境科学実習Ⅱ[Laboratory and Field Work in International Environmental Science II] []
	045163 国際環境科学研究Ⅰ[Study on International Environmental Science I] []
	045164 国際環境科学研究Ⅱ[Study on International Environmental Science II] []
	055009 国際環境科学特別研究Ⅰ[Advanced Study on International Environmental Science I] []
	055010 国際環境科学特別研究Ⅱ[Advanced Study on International Environmental Science II] []
	055011 国際環境科学特別研究Ⅲ[Advanced Study on International Environmental Science III] []



