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F B4 Course Title BR #5553 3Gt I [Seminar in Environmental Science Development I1]
HERER Subtitle 0
EEZE Instructor B I K [Chief of the Division] (KB BB R F205%)
Y E Other Instructors | B2 ZB[All Staffs of the Division](KFBrBR B AL FB5e)
FLEEAI Course Type RER AR A
FAERLERE Year 2023 FEIES Course Number 055001
HAR Semester A B {7 Number of Credits 4
B R Type of Class A5 2 G SC(HF | BHEREER Year of Eligible Student 1~3

7%)
W& F 252X Eligible Department/Class BREFR I
F2/31)2 %4 3—FK Numbering Code ENV_ESD 7702
KS¥EI—R 8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
A 5] RER PP GREEFHER)
LAJLa—F-LARJL Level Code, Level 7 R () FMEH (BB ER 2 S T)

th43#3—K 4 Middle Category Code, Title 7 Lt

INAEEO—K 4 Small Category Code, Title 0 BRE% i Sam Gl et

EE2—F- B Language Code, Language 2 AARFER OFEFEDOAAV AN, S ERERIHEASEE (AR
Type FE XTI IR ET DI

P EBBIEEDRIE Availability of other 2 RH

faculties

#i EZEIH Other Information BRbT SR B ER B [ LEFRE ]

EBEEHAX Class Method 1

F—"7—K Key Words

Eopdi

Reading and writing scientific papers

23D H1Z Course Objectives

BRI T 2ENA O SEICili, BERT S, FIZ, A0 OWES B ORI H 3 O OER I EE R LKL, 7
Fa il U CHEARATED D,

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

Zl|5Z B 4Z Course Goals
FEEELFL,

The same above.

235 Course Schedule
a—2HE . bLUT, FNIVE /NSRRI NV —T DHBICL>TEMENDLEI T —IIBIL ., F DR FELHE, 3
N, Fo, BRbRES D, BEFIEOFEMIT, a—REIC8 25,

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

£FEFEE (FE-EBFDABLSE Homework
K (P 7 )a—A8IF —DFERITHED,
Following the suggestion by the course (sub—course) seminar to which you belong.

AAESTM D E# L% Grading System
iSO ER(G0%)LFE RGOV ELA 35,

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

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information




F EH 4 Course Title BR 5% i 22 %5 B AF 78 11 [Research in Environmental Science Development II (for Doctoral
Dissertation)]

SEEREE Subtitle 0

ETHE Instructor B ILE [Chief of the Division] (KZBeER R} 22 05%)

Y E Other Instructors | B2 ZB[All Staffs of the Division](KFBi BB AL FB5E)

FL BRI Course Type BREFRFHERMELE

BASEEERE Year 2023 K& &S Course Number 055002

HAR Semester TEF B 578 Number of Credits 8

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

W &RFEF - 25X Eligible Department/Class BRI

F2/8>%'3—F Numbering Code ENV_ESD 7802

KS¥EI—R 8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development

G BREEE P GREEE FH)

LARJLa—F:LAR)L Level Code, Level 7 RKEEBE () BEP R E (FEfs SR B 25 1)

th4#3—K+ 4 Middle Category Code, Title 8 il F2E

INA¥E3—K -4 Small Category Code, Title 0 BREEL - RF B ZE

E5B0—KF-E 58 Language Code, Language 2 BARGEROWFEONAV U TINAZE, Sl R ERICEHSE (AR

Type BB XLIEEE) AU E T AR

PP BEIEEDTF Availability of other 2 RAf

faculties

## REEIF Other Information R HELOHA A [ER B ]

B ERA X Class Method 1

F—"J—K Key Words

|t

Doctor’s thesis

2% BH4Z GCourse Objectives
BRIERMAIC BT AR EIT V., L imsia B T2,

Research on environmental sciences and complete Doctor’s thesis.

H|5Z B4E Course Goals
AR SO FER

Complete Doctor’s thesis.

235 Course Schedule
A B OFED TIC, & HOBET —< BT 50582179,
Research under the guidance of supervisor(s).

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

Need constant research and reading papers related to the research.

FAESTE D B2 &A% Grading System

-5 WIERAEAERE IR IR 1T 2, TR ETORE, SRE~OROMARI, 530, B ERSUEES ST > TN
15,

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

fh 2 EBIED S Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information




FLB 4 Course Title BrBR i F23% 3Gk 1 [Seminar in Environmental Science Development 1]

EZFEB Subtitle 0

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

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

# HFEA Course Type BREER AR MF

BB Year 2023 K EIBIES Course Number 045001

EAR Semester B B {7 Number of Credits 4

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

¥ & FF - U5 Eligible Department/Class BB HIK

F243)2 %' 2—F Numbering Code ENV_ESD 6612

K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
i E:05) RERFE GREE L)

LAR)ILa—FK:LAR)JL Level Code, Level 6 RFPt (& L - TP AR E CRENBRNAEORH  BHEfEER B)
th43#3—K - £ Middle Category Code, Title 6 AfFsEfaig

INDHEO—K 4 Small Category Code, Title 1 BREEHL Fim s GGE R

=553—F -5 & Language Code, Language 2 HARGER QYEGEONAV L TNAZHE, Sl BF BRI S58 (B AGE
Type i%un)%ﬂ%ﬁ#%ﬁx%

= EREIEZF DT E Availability of other NG

faculties

# R EIH Other Information R HELOHA A [ERE ]

B EREA Class Method 1

F—")—F Key Words

urﬂa Yﬂﬁfvu

Reading and writing scientific papers

23D BH4E Course Objectives

BB DE NS OBFZE I it BRE D, TS, H 0 DOAFIED B O SR B 0 ORFZEOHEB IR ISR AR E L, timk
BUCHRETED D,

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

¥ 3% H4E Course Goals
HHEAELEFL,

The same above.

E#?‘I‘Fﬂ Course Schedule
2HE BT, FNIVENER TN —T OHEIT L > TEESNLEIF 2B thFOREFLE X, Hinlcs
7JD 171\ HObHRT D, W T EOFEMIL, o—2 IR 25,

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

EFEEE (FE-EE)FEORAELS E Homework
FF T a—2 I —DHRIZNED,
Following the suggestion by the course (sub—course) seminar to which you belong.

RAEST D BEHE Lk Grading System
A~ DO EMR(50%)LFE R (G0 LV FH 35,

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

fhFEREIE D EH Other Faculty Requirements

TXALEFE Textbooks

EE 5 Reading List

SMAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information




F1B 4 Course Title
Thesis)]

B 5% i 245 B A 22 1 [Research in Environmental Science Development [ (for Master’s

SEZEFAHE Subtitle 0

E{E# 8 Instructor

B F: [Chief of the Division] (KFPiEs

R EHERE)

$B 4% B Other Instructors

BT 22 5 [All Staffs of the Division| R FFEBR BB F558)

L HFER Course Type RELE PR MR E

BASEEE Year 2023 K& &S Course Number 045002
EAME Semester T B 578 Number of Credits 8

B EMRE Type of Class EEEHSCHF5E) | FHRER Year of Eligible Student 1~2
X 2FEl 25X Eligible Department/Class BRBE L AL

F2731)24 3—FK Numbering Code

ENV_ESD 6622

KS¥EI1—K 4 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

PR =

BRI e (BR BT S H A

LARJILaA—F L)L Level Code, Level

6 Kb ({I&‘t- S TR H GERAIZZNAEORH | 7SR H)

th 4331 —K -4 Middle Category Code, Title

6 WFFCiEE

IN¥EO—K & Small Category Code, Title

2 BRETE AR RINTE

EE880—K-EEE Language Code, Language

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

Type NIIIGE) B E T HIRE

=P EREISEE DRI E Availability of other NG

faculties

18 R EHIH Other Information R P AR B [MERE ]
ZERHEA X Class Method 1

F—"J—F Key Words

(RS

Master’s thesis

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

Research on environmental sciences and complete Master’s thesis.

¥ 3% H4E Course Goals
LR SLOTERK

Complete Master’s thesis.

{8 % 5HE Course Schedule
FREHBOEEDO T, £ HOWMET — I T D08 21T9, BARRZRMIZEEHINIZ DWW, RSB ITHH%
Research under the guidance of supervisor(s). Please contact to your supervisor for specific research plan.

THIE,

#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.

RAEST D BEHE Lk Grading System
L RAENMICRITD, EPF'EJ%%%%\T%?%L EL#HRTHERICAOK L WD LR M DStk L35,
FLAARDL, B3, B LRSI ELESETTICL T, ERBAESHEO GBI SV CGHEI§ 5,

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

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




F1 B4 Course Title BB A AR Fundamental Course in Environmental Science]

EZFEB Subtitle 0

HE# B Instructor GARCIA MOLINOS JORGE [GARCIA MOLINOS JORGE] (AbAsihfF 52t 4 —)

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

# HFEA Course Type BREER AR MF

BB Year 2023 FEIES Course Number 045003

EAR Semester 2571 B {7 Number of Credits 2

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

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_ESD 5101

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

EED) BREEFF 7Pt GREGE I

LRJILaA—F:LA)JL Level Code, Level 5 KFRE (& 1 - BEPTER) AL B GEREZRNAOR B) | KFpiItiEez
¥FHH

5 ¥E0—F - £ Middle Category Code, Title 1 Bhftim

INDHEO—K 4 Small Category Code, Title 0 FDM B AErbm)

S§83—F 58 Language Code, Language 1 BEFETITHORE

Type

P ERBIEZF DRI E Availability of other 1A

faculties

# R EIH Other Information BREGAL P AU BRRER B

B EREA Class Method 1

F—")—F Key Words
REE B2 OXIR, Rt ATe7e B3 BAZ, ERE R, WS RME, EREREFRIH U S ERE, ARERELIL, BREEHE., B
el E, B A A RS (b — | BREEEHA

2% d B1Z Course Objectives

Aa—2ZLLTF O3>0 HERHYET:

(1) HERER BT R BE M T DV T O IERER sk () 2 BfR 952 L,

(2) BREEMIEO T, BUE, FRICHE B SN TOAIE (KEAD), KB, K5, TR H2E) IC oW THERT 528,
(3) BREZ AT T 7 BLR - FHRNEIC B3 2 sk 2 PR D2 8,

¥ 3% H4E Course Goals
RIBERFICEI T A R AR AR LB, TRBER ISR AMOR #4252 T AL E R BRERMEIZE 7554 0
F—T—REBHTHIENTED | ZEEBEREELTONET,

2 EEHE Course Schedule

AZHIAL LA

- HUERBR IR R & et rT REME

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

EREREFIH LT K E AN

AERER M O BEE

N AR BT AR BUEE

KRB A I
AT EWEIC LD BB Y L B A0 Ok
HEPE TG ARV

- MU T i & 2 OO

3

#HFE (FPE-EE)FORNBLSE Homework
T R (72720, BTSSRSO R E O MR A 13 s D)

REEE M D E#E LA % Grading System
B~ WIE)

BRI DERI10%)

SEAEREE(30%)

LR —M60%)

fh S ERFEIED & Other Faculty Requirements

T¥ A ZFF Textbooks




%52 BE Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{5 Additional Information
RFBeIti@RER H T, JICA BAFE R FPLddE 7 n s I LDRIETT,




FLB 4 Course Title [E R B B AR 2 8w Introduction to Global Environmental Management]

FEZERAA Subtitle (5B [

EE#B Instructor 1B HESC [OKINO Tatsufumi] (K527 M ERBR 55 Bl AR 3E05%)

$H 8% 8 Other Instructors | )1l SFISHIKAWA Mamoru] (M1 ERBR 5B 201 726%), RAM AVTAR[RAM AVTAR](H1ERBR 55
BERFZER), B2 B —EBINORO Shin-ichiro]( M ER B2 85 B} £ AF 22 57), BRI #H —
[S.HAYAKAWA Yuichi](# Bk B8 58 B} 77 #F 22 Pt ), GARCIA MOLINOS JORGE[GARCIA
MOLINOS JORGE], )l TEZ[MORIKAWA Masaaki] (i Bk B2 55 R 2 2 5%)

F BFER Course Type BRELF PR PR
BB Year 2023 K EIBIES Course Number 045004
EARS Semester 1% H) (F 4% — | BBRI¥ Number of Credits 2
L)
B EREE Type of Class s TR E R Year of Eligible Student 1~2
&R EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_ESD 6301
K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
i E:05) RERFE GREE PR
LAR)ILa—FK:LAR)JL Level Code, Level 6 RFPt (& L - TP AR E CRENBRNAEORH  BHEfEER B)
th %0 —FK -4 Middle Category Code, Title 3 Krim
INDHEO—K 4 Small Category Code, Title 0 ZDM EMH D)
B E83—F-8#8 Language Code, Language 1 BEEECTATHIREE
Type
= EREIEZF DT E Availability of other 1 7Af
faculties
18 R EHIH Other Information BRETAL PR B R B
B EREA Class Method 1

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

2% d B1Z Course Objectives

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

Fl|3%E H4Z Course Goals
Students can understand the situation of the international environmental problems and discuss the measurements to protect
these environments.

$2EEHE Course Schedule

Introduction of global environmental management: from MDGs to SDGs
History of Environmental Problems in Japan

Waste management in Japan

Overview of natural disaster

Eco—DRR (Ecosystem—based disaster risk reduction)

Nature, society and people on the cold land region

Communities and scientists for natural resource management

Mass movements and erosion control in tectonically—active humid regions
Transboundary natural resource management

Introduction to environmental management in extreme regions: the Arctic
Environmental issues involved in air: NOx and SOx

Environmental issues involved in air: CO2 and PM2.5

Development assistance for environment management: waste management
Development assistance for environment management: the prevention of water and air pollution
Development assistance in Thailand toward Bio—Circular-Green economy
Overview and Current Issues of International Development and Cooperation

#HEFE (FPE-EE)FORNBLSE Homework

Students are sometimes required to submit a short report.

REEE 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




%52 BE Reading List

SBA—LAR— Websites

AE=E DR—LR— Websites of Laboratory

{i5#% Additional Information
AFHEZIT JICA BZS K FEPeE#E 7 1T MMZEIT 5 B RO B KSREE T,
This is a core class of JICA Development Studies Program (JICA-DSP).




F1 B4 Course Title BREEV5 YL LE s Ry Advanced Course in Environmental Pollution Comparison]
EZFEB Subtitle 0
EAE%E Instructor BH Fr5h [TOYODA Kazuhiro] (KB HIEBRER SER 20 FE5%)
HLE B Other Instructors
# HEA Course Type BRETR AR MF R
BASEEE Year 2023 K& &S Course Number 045005
EAME Semester 2% W (4 % — | BAfI# Number of Credits 2
A)
B EMRE Type of Class % &R ER Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class
F2731)24 3—FK Numbering Code ENV_ESD 5201
KS¥EI1—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
EED) BRESRF P GREGE 750
LRI aI—F:LARJL Level Code, Level 5 KFRE (& 1 - BEPIER) AL B GEREZRNA O B) | KFpEItiEez
¥FHH
5 ¥E0—F £ Middle Category Code, Title 2 #dm
INDHEO—K 4 Small Category Code, Title 0 ZDM (EMRHD)
=553—F -5 && Language Code, Language 1 WEECTITHfRE
Type
P ERBIEZF DRI E Availability of other 1A
faculties
# R EIH Other Information BREGAL P RSB R B
B EREA Class Method 1

F—")—F Key Words
HIERAL X, HBRAL 2R, SRR, ARE G R, KRG R, G Y, Ry IR GE L, Bd6e. mr~u
T PR BESEY) HE e AL 5y

2% d B1Z Course Objectives

F R EEORIERAES B FAEN A EOMECHEE, ARREAGIEM L2 LT, HAZRE TORRBRBRE L&D
D SIET, et E DDA 3D HFRE AN, 24 B EICE A T 28N AR ERE 1A H o T A2 THY
BPREANERELRBA RS DZECFH G TR B UISRE B IR,

¥l 3% H4Z Course Goals

L. FRICESBIG YOI, B AR TORRBREAE DS IROBEE 2 BT 5,

2. FLWHEINBIR DB DR~ DR BT AN E T 272D OB S A7,

3. BEO BARBREADERLEIUCEUE L THINBIR OB O RIFEB L TEHRNEHITOITS,
4. JEEREIE YR MG R LA E OV A O ALV A TEH IS D,

2% E5HE Course Schedule

DAV T T —ay WEREEL KE O FERRE . B LAE TR L M Db AL
2) & JBILIR | GREIRHEREY DAL AR, ¥k & 2o b A my b A eSS A 3kt
3) ARG YL L A S TE Y LA EY 27 0 RAELY

4) K BB BR BT T DI D MERL 2 25 )

5) R OWTE DKL ERI LB B S O S

6) Z M OREOTLRIZOWNTOFREZR()

) KREIFEGLE DXRDFEL

8) SEEE DEREEN ¥ 2 A 2V —[ B 1E.2 T IO E

9) 18 55 JFL 3 Sl TR A~ S A7 BUR RE OB 5 C D75 Yu oD BB AT,

10) ARY — /GBI DO F G EFEFEY) O Hu B AL 55 DORFFE D JE S

11) AR A BhE A ST S E BRSO B

12) N ORE O BRI DWW TOFEEAD)

13) 77V BT BER I YR A B ORI

EFrE (FE-BETHFEDRHNAEESE Homework

2435 OB THVE L, MIERERBEL e DT, BIRDO I T MBI OV TIIEW DA, FEEm RO 5%
PREL CODZEEHEEL GREETT, AR DOITREDAFIOWITDND LU TRV TUILY,

2023 -1 A 4—7 H OBREEE FRAIFER T GER 1 ERITLO) b O T 2ZENHEELL,
ERICHIE T2 TR FEEL TOREOR K TIHI LRIV — T HEmICEBBIC S INT D2 LM BN Z D 72D
ITRDHND,

RAEST D BEHE Lk Grading System
HERAOHFIERE (50%) LB/, 7L — 73705 =58 (50%),

fh S ERFEIED & Other Faculty Requirements




TXARZEFE Textbooks

EE 5 Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
AHEFIL JICA BAZE Ko7 1T MBI B RO RBRER T,
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F1 B4 Course Title HiAE BB IR 453 Advanced Course in Geoecological Resources]
EZFEB Subtitle 0

EAE%E Instructor F)I #— [S.HAYAKAWA Yuichi] (K2 ERERBE AL AR 7ERT)
HLE B Other Instructors

# HEA Course Type BRETR AR MF R

BASEAE R Year 2023 K& &S Course Number 045006
EAME Semester 1528 B 518 Number of Credits 2

B EMEE Type of Class fiEs X E R Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESD 6311

K52 —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
5] RER b GREEFHER)

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th 5 #a—F -4 Middle Category Code, Title 3 Krim

IN3}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 EHIH Other Information BRETAL PR B R B

BEERHEAH X Class Method 1

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

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

23D BH4E Course Objectives

i EReZE | FFHALO B E VIO HERBR LS OB SESEREEEHIEIN 2GS SN TOD, IEFEOH
TR R B R ELL, RS IERERBE O BN D . B HATEOHRIPATRICT A ET, Hoda5H TIEHIh>2H
Do AEFR TR, VE— MR U7 GISUERIEHRS AT L) 3 ROCRHIFICEE T 27 7 —F 05, EICHEBICRT 5
KIFBIZOWT, FEFEDPOLZEM AT ETEE LS ER PN L. BIRERE MO - 54T FIEICOW TR iR RO
5, ZOFREITIEFETIT,

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

¥ 3% H4E Course Goals
Ptk R BT 12 3817 D H ARBRER B M O HAS 0 Ar PRI W CBR R 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© 00 3 O O &= W N —

= e = e
Ol W= W DN — O

#HFE (FPE-EE)FORNBLSE Homework

Working assignment after lectures and final report

REEE M D E#E LA % Grading System

Attendance and class participation: 40%

11




Working assignments: 30%
Final report: 30%

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

E X5 Reading List

SBAR—LAR— Websites

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

{i§% Additional Information

12




FLB 4 Course Title S AE 2 2 A Advanced Course in Climate Change Impacts]
REEHE Subtitle 0
HE# B Instructor e AFE [SATO Tomonori] ORZFBE I ERBR BE R AT FERE)
LB Other Instructors | GARCIA MOLINOS JORGE[GARCIA MOLINOS JORGE]
# HFEA Course Type BREER AR MF
BB Year 2023 K EIBIES Course Number 045007
EARS Semester 2% 1 (Fk % — | BAGL$X Number of Credits 2
L)
B EMRE Type of Class % IR Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_ESD 6341
K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
BB BREEE P GREEE FH)
LARJ)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - TP AR E CRENBRNEORH  BHEfER B)
th93¥H3—K - £ Middle Category Code, Title 3 Wi
INDHEO—K 4 Small Category Code, Title 4 [EPEER B2
=553—F -5 & Language Code, Language 1 JEEECITH#REE
Type
P ERBIEZF DRI E Availability of other 3 et & Tr
faculties
# R EIH Other Information BREGAL P AU BRRER B
B EREA Class Method 1

F—")—F Key Words

RUAREZEE), HIERIRRE L, VAZ | 28 L, M s, RBETEER; ERER; KGR, B¥%

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

23D BH4E Course Objectives

KRB HERIRIE LI DWW T, ZNODJREE, AT =K 5 k2 7253 B~ D 58 36 L ONE S BRI DR S HEFEHIC 7 H
T5

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

FIE B 4E Course Goals

RAEZEEN B CAERBIELIS LU BB OB i DI R A BEL , LR O 4 THEIZ W TR T RICHATE 5,
(a) KUEERND AT =K L

(b) KUEZBNEFZOM I FIEB LMD ik

() RARLEINZEDEID 7 F—~ DL Ry

(d) TUEZEEN ot 32 308 it B 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

122 5HE Course Schedule

FRRPICEBEEB O AT =R A 1% BB R IO WCEREITY. Ji -5 Lo, B HERO K FEY AT
LOBEMFEE BT D7 N —THENEATD,

GEFZSZ N —TTEE), BFRITT RN TEFEOHRTITVET)

1) KAEZE N9 2 BURF [ <R L (IPCC)
2) Kfges 2T ALK T T L

3) RARZ T DM H LB

4) HERRF T VA LNF T

5-6) 7L —T7iEE) - FE R

T) PARIRDAHER LM SR~ D B
8) KE IR ~DH %L

9) LA DLEE~D L

10) Midm7e R SR

11-15) PAEIC kD HFR

*3 1 BIEIIAY =T —ar &N —TVEREATH T T 3 L2

This course has two parts. The first part covers the mechanisms of climate change, and the second part covers the impacts of

13




climate change. In and after the first part, we will have group activities to deepen understanding on the complicated Earth
climate system.

The outline of the course is

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

3) Detection and attribution of climate change

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

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

9) Impacts on agriculture and food security

10) Extreme weather events

11-15) Student’s presentation sessions

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

EFEEE (FE-EE)FEORALS E Homework

1, 2 [EFREOLAR—h (FTE 3-4 RFRIFRE) 239 T,

SBIT, T N—TREDOHE I & CRHIEEERF M LB L7 D RIA I,

B L L TR AT RIEE B T 23 E 21T, FEE TIE, BN HUBIC DWW TRIBEZEB O TRl LU, YR7 |
WSROV TR 524,

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.

RAEEE M D E#E LA % Grading System

TRLOFERE T ETTS

(1) BB REBIOT NV —T%3K(35%)

(2) LAR—N35%)

(3) FEFRIZ I 1T DR (30%)

Evaluation will be made by the following principles.

(1) Final and group presentations (35%)

(2) Assignments (35%)

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

=P ERBIE DG4 Other Faculty Requirements

FAEDNBEISU TN —T RBERATV a— VERET D20, HIEEER~OHEEZ VA ET D, BEOHIEE L 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

The latest IPCC report (AR6) is available via internet at https://www.ipcc.ch/assessment-report/ar6/.

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

%52 BE Reading List

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

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

{i5#& Additional Information

14




FLE 4 Course Title

RS e

[Introduction to Natural Environmental Studies]

FEZERAA Subtitle 0

HE# B Instructor

F; SHEA [TSUYUZAKI Shiro] OKZBe i ERER BE L 2 0F 72 05¢)

$B 4% B Other Instructors

R 1% BBINEGISHI Junjiro] IERBREZ R EWFTERE), Ve ATEISATO Tomonori] (MIEKER

By SR )
F1 B#ERI Course Type BRIER R EMELE
BAEEE Year 2023 EsEZI&E-S Course Number 045008
HAR Semester 2% (k&% — | BALL#I Number of Credits 2
L)
B EMEE Type of Class e YR FEX Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

F>731)>4'3—FK Numbering Code

ENV_ESD 6312

K52 —K -8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

PR =

BRBIR e (BR BT S H )

LRJILaA—F:LA)JL Level Code, Level

6 R2Epe (e 1 - S MH) MR H CERIZNAOR | IF7EFEERH)

th 43—k -4 Middle Category Code, Title

3 K

IN3¥EO—K & Small Category Code, Title

L AR AT A

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

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

Type NIIIGE) B E T HIRE
=P EREISEE DRI E Availability of other 1]

faculties

## =1 Other Information e RV GEE ZaNE
ZERHEA X Class Method 1

F—J—F Key Words
ERER, BRER. R, WETER, ET IV

ecosystem, environment, climate, material cycling, model

23D BH4E Course Objectives

HARBRBE 2 B 32 b OB 5 & O T BRBE L AL RE R D JE 1 I P L CIERED D B2,

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

Fl|3%E H4Z Course Goals

BRETLAERE RO I EDM S % F B L OE T /L O S HE T 5,

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

122 5HE Course Schedule
HAL AV EARE R LR 5E)

PNy e SRt TS
HIA 1] D = ARV — UL
RTS8 & itk o> S5
I ot & S

A B SR AR IE D SR LR
BYE L E G ER
BRETA B A RER DI

A e —IRARE

—WRAEFEHEE TR

BB LA RERINE
AERERALENE T L 0D HeAfE

Guidance (Terrestrial ecosystem and climate)

Solar radiation and climate

Energy budget at the land surface

Atmospheric boundary layer and regional climate
Land surface processes and climate

Controlling factors of ecosystem structure
Food web and material cycling

Ecosystem response to environmental fluctuations

Photosynthesis and primary production

15




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

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

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

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

fh S ERFEIED & Other Faculty Requirements

T¥ AT Textbooks

%52 BE Reading List
HERIRBRALORMF:/ ALEE KK FER s R b ALifiE RS, 2007
TZAEODORMEARES TR W 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

B D HR—LR— Websites of Laboratory

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

FEZERAA Subtitle 0

EE#B Instructor 1B HESC [OKINO Tatsufumi] (K527 M ERBR 55 Bl AR 3E05%)

HHLE B Other Instructors | #iit TH[HORI Chiaki](MIERERBERLFIFERE), \AK — Z=[YAGI Ichizol(MiBRER B Rl F#0F 28
B, B2 NZXF N EFA[BIJU VASUDEVAN PILLAIE FRV 2520, el 2
[SENZAKI Masayuki](HIERBRIERL SR ERD), B B Z[FUJI Masahiko] (RUR KF)

L BHIER Course Type BRIER AR MR E

BB Year 2023 FMEIES Course Number 045009

EAME Semester 1528 B 518 Number of Credits 2

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

& FF} - 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] RER b GREEFHER)

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

4343 —F & Middle Category Code, Title 2 WREw

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

E550—K§ 5 Language Code, Language 1 JEETITHIRE

Type

=P EREISE DRI E Availability of other 1]

faculties

# R EIH Other Information BREGAL P RSB B

B ERMEA Class Method 1

F—")—F Key Words

ARG ET VX — IRIFE, KT — A, HE-IRRE At~ KD, K= F — BRI P2 hL—
NA7 | ARER IRERY A ALGIREL, BREE, JeA Rk

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
A AR R X —OHLREFREIZ OV TORE R BEFZ D D,

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

FI:Z B4E Course Goals

AR R RN —EAJLROB L, TNENO =RV —TEREDNFF D RHMA R L DD BAE 5, HIZ CO2 HIEZ
Trle s R H ORI DEZR NS H— 5 C, MRFRE AT AR, KB, BERA~OEEL | S EZ TRt NH
LT, EDTD | SHORFIH T TE, MEETHHCREE T EAA N30T o7 BT 2 AT RN BE AN A
DDLMNEDDHD, K TIXENA O ETOHEALERFICHBRRELZEICL DD, AR L —DOBURER
EIZOWTOREHIEREZIRD 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.

{8 % 5HE Course Schedule
FERARIFLL T D@y,
FAEFTRE = /L — 1R

NG SRPN N )

/IR T

HIEN - RSB H P L

INA G~ AT RILF—

TR IR

4% (CO2 HI | R K 2 %)
ERER D

Ko NF— - RRIOBER

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

Solar and wind power

Small hydropower

Geothermal and hot spring water energy
Biomass energy
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Energy transformation

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

Water—energy—food nexus

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

Sufficient review of each lecture will be strongly recommended.

RAEEE M D E#E LA % Grading System

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

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

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

fh S ERFEIED & Other Faculty Requirements

T¥ AT F Textbooks

AEEERE Reading List

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

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

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

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

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

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

KEFFEIBIFER B THA A RE VX —iG ) ERNA T,

RERFFEOFAITRER FHEREME B CBiE 228,

This class is the same as “Introduction to Renewable Energy” in Inter Graduate School Classes.

In case of taking this class, the students who belong to Graduate School of Environmental Science are asked to register this
class as the class of Graduate School of Environmental Science.
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F1 B4 Course Title IKPEBR F 45 Advanced Course in Hydrological Cycle]
REEHE Subtitle 0
HE# B Instructor e AFE [SATO Tomonori] ORZFBE I ERBR BE R AT FERE)
#H LB Other Instructors
FBFEA Course Type RERFREEMEE
BASEEE Year 2023 K& &S Course Number 045010
EAME Semester 15 (F ¥ — | BAIE Number of Credits 2
A)
B EMRE Type of Class % &R Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class
F2731)24 3—FK Numbering Code ENV_ESD 5202
KS¥EI1—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
EED) BRESRF P GREGE 750
LRI aI—F:LARJL Level Code, Level 5 KFRE (& 1 - BEPIER) AL B GEREZRNA O B) | KFpEItiEez
¥FHH
5 ¥E0—F £ Middle Category Code, Title 2 #dm
INDHEO—K 4 Small Category Code, Title 0 ZDM (EMRHD)
EE80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 5578 (A AGE
Type AFHFE) B E T DR
P ERBIEZF DRI E Availability of other 1A
faculties
# R EIH Other Information BREGAL P RSB R B
B EREA Class Method 1

F—")—F Key Words
KIGER, R[G5, [T, K37, ANRITSE)
Hydrological cycle, Meteorology, Climatology, Hydrology, Human activities

2% d B1Z Course Objectives

KRIGERIZBAE T 25K G%, KRS, IKICF O BB Fni At R Mg 5,

KITHIERER B D2 ELCNIEE B T BB R O IF R AR A KW E Th D, AKOPFERIL, TRIRBEN O HIER 7= 5%
FRIQZE A — L O T m e A3 5L TlAZL TV D, ZOTE SR OmFR THRITAEZELL . ZOMEE R T 50 LR
(2, TRF — LY LA D, ARETIE, KOIERE R —AL72035, B AR G50 /K U O FLE i 70 R R 4 PR A
T, EBIT, AKBELRR T 5 e CHB T 50 FAERRR, TokE | AMIEE/RE | KGR EBREEEOM BEA/ERICHEAE 4T
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

KOFEFERIZ AR L PRI KTEER 7 m A REK~ IR B O KGR D R LOSKUEDTE A BN R 727
BHEIOWEZ IR, 500G <HIT22ENTED, KRR CTEHG LI HRE I, KICET2 BRKESCKERBIE, K
1528 B 70 & M BR R0 Mg D BREE R R AR IR 9~ 572D OFF 7RO 72 BB AT AL 2 B L . PRSI WD ENTES,
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.

$2 %5 Course Schedule

A TIZLL FOFHEIZ IR > Tl D T KRBFERAREOF —T—FDO—2>ThHId, B x DRK[OE( LA E
B2 ELTALE ST, BREEZRO B8 10 0B, 3 B ETORGRMILLE B L TORK T HROMIABIT,
1. KPEER D E

IR KRERR WK OVEE

. REH DK

. KRRLEE

. E

. Bk BLG (R ARAUE - HERE - 5 3

. RERBUBL O KT BR

. ks

10. HEHI &R

11. %

O© 00 3 O O v W N
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12. [RINZIREIKIEER

13. KBET N ERMETET IV

14, HERRIEL LR FEER

15. KPEBRE AN HITEE)

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 1 O U1 & W DN —

. River runoff

—_
— O

. Snow

—_
[\

. Isotope and water cycle

—_
w

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

EFrE (FE-BETHFEDRHNAEESE Homework

WETITERERAEAAL, T X COEEHNIY =7 R—U B HIG TEDINTT D, MRIEFEE OBEE T/ N R — R U EE7
EROTHH), FImAEMBRITIL, SBBEANBICET OV R —MAERL THD,

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.

RAEEE M D E#E LA % Grading System

INVTR—REF L AR —MIINZ T, R IR DRI I LR A BRI 9%, BRIFDLRIFLLTO@EY THD,
(/PR =R B L O AL L R —1 (70%)

(2T DR (30%)

Result of final report and assignments (70%) and attitude toward the class (30%) will be considered.

fh S ERFEIED & Other Faculty Requirements

TX A EF i Textbooks

— R RT AR R KBRS, 2016

K5 Wilfried Brutsaert 2 42 B BHER : 237 AR

AR CTIXEWFIFH O NEZ RS T2 D FFE DT F ANCHFR FITIBE L2\, Bifi 3 dii g AR 35,

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

EE 5 Reading List

There is no reading list for this course.

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

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

{i§% Additional Information
If you have questions, please feel free to contact T. Sato (t_sato@ees.hokudai.ac.jp).
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F1 B4 Course Title BR BT B 2 53R Advanced Course in Environmental Geoinformatics]
EZFEB Subtitle 0
EEZE Instructor RAM AVTAR [RAM AVTAR] CK* 2B BREBR AL FFFERT)
HLE B Other Instructors
FBFEA Course Type RERFREEMEE
BASEEE Year 2023 K& &S Course Number 045011
EAME Semester 15 (F ¥ — | BAIE Number of Credits 2
A)
B EMRE Type of Class % &R ER Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class
F2731)24 3—FK Numbering Code ENV_ESD 6311
KS¥EI1—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
EED) BRESRF P GREGE 750
LARJa—F:LARJL Level Code, Level 6 KFPE (& L - B A H CRENZRNAOR H MRS B)
4343 —F & Middle Category Code, Title 3 Fidm
/NI —F -4 Small Category Code, Title 1AM AERES AT A
Si83—F 58 Language Code, Language 1 BEFE TR
Type
=P EREISEE DRI E Availability of other 1]
faculties
# B EIH Other Information PREGAL PR M BARERL B
BEERHEAH X Class Method 1

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.

FIE B 4E 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.

$2EEHE Course Schedule

. Principle of Remote Sensing

. Platforms and sensors

. Thermal/Microwave Remote Sensing

. Interaction between EMR and targets

. Elements of Interpretation

. Introduction to digital image processing —1

. Introduction to digital image processing —2

. Applications of Remote Sensing

. GIS and cartography basics—1

. GIS and cartography basics—2

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

O© 00 3 O O v W N —

—_
_ O

—_
Q1 B W DN

#HFE (FPE-EE)FORNBLSE Homework

Working assignment after every lecture; Final report

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

fhFEREIE D E M Other Faculty Requirements

TX A -#F & 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

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

{##% Additional Information
If you have any difficulty registering for this course or schedule please contact me at: ram@ees.hokudai.ac.jp
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F1 B4 Course Title KBRS Advanced Course in Water Resources]
& EREH Subtitle 1L A BE & R 2~ [Mountain Geoecological Resources]
EEZE Instructor JEE b= [WATANABE Teiji] (KB HhERBREER AR FEBT)
HLE B Other Instructors
FBFEA Course Type RERFREEMEE
BASEEE Year 2023 K& &S Course Number 045012
EAME Semester 2% W (4 % — | BAfI# Number of Credits 2
A)
B EMRE Type of Class % &R ER Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class
F2731)24 3—FK Numbering Code ENV_ESD 6311
KS¥EI1—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
EED) BRESRF P GREGE 750
LARJa—F:LARJL Level Code, Level 6 KFPE (& L - B A H CRENZRNAOR H MRS B)
4343 —F & Middle Category Code, Title 3 Fidm
/NI —F -4 Small Category Code, Title 1AM AERES AT A
S§83—F 58 Language Code, Language 1 BEFE TR
Type
=P EREISEE DRI E Availability of other 1]
faculties
# B EIH Other Information PREGAL PR M BARERL B
BEERHEAH X Class Method 1

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.

¥l 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.

{8 % 5HE Course Schedule

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

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

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

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

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

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

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

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

(10) Mountain ecotourism

(11) Biodiversity and geodiversity/geotourism

(12) The Himalayan Environmental Degradation (THED)

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

(14) Group presentations

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

#HFE (FPE-EE)FORNBLSE Homework

Self-review of the last meeting, preparation of the next meeting for five-minute quizzes, final report, group discussion, and
preparation for group presentation.

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

fhFEREIE D EH Other Faculty Requirements
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TXARZEFE Textbooks

§RE 15 B Reading List

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

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

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

W/ P 6, EERf— L3, 2017

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

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

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

{##% Additional Information
Lectures and discussion by English only. Students belonging to Environmental Geography are strongly encouraged to register
Methods of Environmental Analysis II to increase the effectiveness of this lecture course.
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F1 B4 Course Title Vil BR B 53R Advanced Course in Watershed Environmental Science]
EZFEB Subtitle 0
EEZE Instructor MRAE ¥ B8 INEGISHI Junjiro] (K“2BEMERER LA AHFFER)
HLE B Other Instructors
# HEA Course Type BRETR AR MF R
BASEEE Year 2023 K& &S Course Number 045013
EAME Semester 2% W (B & — | BAfI#I Number of Credits 2
A)
B EMRE Type of Class % &R ER Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class
F2 73124 3—F Numbering Code ENV_ESD 6302
KS¥EI1—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
EED) BRESRF P GREGE 750
LARJa—F:LARJL Level Code, Level 6 KFPE (& L - B A H CRENZRNAOR H MRS B)
4343 —F & Middle Category Code, Title 3 Fidm
ING¥AO—K -4 Small Category Code, Title 0 Z D GRAHI7eH D)
EE80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 5578 (A AGE
Type NIIIGEE) B E T HIRE
=P EREISEE DRI E Availability of other 1]
faculties
# B EIH Other Information PREGAL PR M BARERL B
BEERHEAH X Class Method 1

F—")—F Key Words
TR AT fE, Wi, DS B, AR R REERE, R IE T

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

2% d B1Z Course Objectives

TRIRA S — LT OBk % 72 A REE 72 7 0 ADBR | 2 LT, MiA MRS B i 8 A 70 52 0072 kk © 70 B 0 A 7
S FRIZ, UF O RIZBIL CIRSERE T2,

1. Vil R B B R O LR

2. PRIkEREE - S B E E B L Ok & T Tk

3. RALMEITITH 72 PG

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 3% H4Z Course Goals

1 VE BT 5 F B B E R ORI ELH I TED
MERELRE SR ERAL T A0 TR T 7 n—FEHH TS
TRIRERBE DR 2L E IR D EERFAIZHA &S
A7 E O EEME LR SR TED

=W N
!

. 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% E5HE Course Schedule
1 WO R L ILRE PR AR
2 FBIIERBETRE

3 e T

4 AHESR DK TE L RE

5 TwbiiiE

6 WERBIOKIEER

7 EWNEL A RE R RE

8 ATmdsk DA% LA RE

9 EHIOREL R

10 mBIrEE L HaE

11 B#lowELREe
12 FHMEE SIS B

13 IREHE OGS EE
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14 IN—TFT ATy ay
15 #¥5

. Fundamental perspectives on watersheds
. Landscape indicators

. Landscape analyses

. Ecosystem structure and function

. Sediment and fluvial geomorphology

. Material and water cycling

. Food-web and ecosystem function

. Structure and functions of riparian zones

O© 00 3 O O v» W DN —

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

—_
_ O

—_
Do

. Complementarity and landscape management

—
w

. Theories and cases in watershed management
. Group discussion
. Summary

—_
1

#mPrE (FPE-EEEDAABLSE Homework
AR FRNE OGRS (1 —2 &) O HSR

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

RAESE M D E#E LA % Grading System

B A (25t BRI A IR OB ORA W95 Gifaseh 5T4)
1. FEBINRERE (20%)

2. B ~DZN20%)

3. /PR —R20%)

4. KL IR —F T LB (40%)

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

2. Participation in discussion(20%)

3. Interim report(s)(20%)

4. Final report/presentation(40%)

fhFEREIE D E M Other Faculty Requirements

T¥ AT Textbooks
MmERTICHEELETS

will be notified in the lecture

EE 5 Reading List
MmRPICEELET

will be notified in the lecture

SBAR—LAR— Websites

B D HR—LR— Websites of Laboratory
http://northland.noor.jp/watershedHP/

{i§% Additional Information
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F1 B4 Course Title BRI 2SR [Advanced Course in Environmental Conservation]
EZFEB Subtitle 0
EE# B Instructor IR S [TSUYUZAKI Shiro] (K2Rt i ERER BRI AIFZER%)
HLE B Other Instructors
FBFEA Course Type RERFREEMEE
BASEEE Year 2023 K& &S Course Number 045014
EAME Semester 2% W (B & — | BAfI#I Number of Credits 2
A)
B EMRE Type of Class % &R ER Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class
F2731)24 3—FK Numbering Code ENV_ESD 6312
KS¥EI1—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
EED) BRESRF P GREGE 750
LARJa—F:LARJL Level Code, Level 6 KFPE (& L - B A H CRENZRNAOR H MRS B)
4343 —F & Middle Category Code, Title 3 Fidm
/NI —F -4 Small Category Code, Title 1AM AERES AT A
EE80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 5578 (A AGE
Type NIIIGEE) B E T HIRE
= EBEIEFDTE Availability of other 1Al
faculties
# B EIH Other Information PREGAL PR M BARERL B
BEERHEAH X Class Method 1

F—")—F Key Words
AERER. BRER. BEEL, B, & EoT
ecosystem, environment, disturbance, succession, conservation, restoration

2% d B1Z Course Objectives

BREER DI LI DML - AL RER BB T D HANLE, ZDOATr — MRTFEICOW T T2, BHER ST, Z2fIm-KF
MBNCZE LT D23, ZD2EMIHZRZE (A ISR S HEERBUEZ DUV TR, BEEDOREEMEIC DWW THEE T D, DT, I
M7 TR L E KON OEFEL IR L, TZICAONA LR OEB BRI ONWTELET 5, Zhh, LY E 5
EUTBRR R AR REE ~OIS H TR IC 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. [ 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.

¥ 3% H4E Course Goals
AR R ML LT BRERESPE T A~DISH 1T IZOT 5,

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

{8 % 5HE Course Schedule

1 EHFUDICERER2TED)

% 2 [\ ERRECE AT B R

03| BREE-FEAR AR

%4 BEOF—U LRl

55 [E AEREROSAm

%56 [\ RIS DA RRRDIGE

%7 E AYTRIEA

% 8 [\ MHAEMEMEMBES

9| EoApHBESE

%510 [\] AR IR

%11 [B] BEEEZARME

12 [B] FEER ZARMEDHMER A

55 13 ] B LER

% 14 8] REEREFLIEHEARET

%15 8] £

. Introduction to environmental conservation
. Population and the dynamics

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

. The distribution of ecosystems

. Responses of ecosystems on disturbances
. Biological invasion

N O U1 B 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

#HFE (FPE-EE)FORNBLSE Homework
AR MR ORI E /L TR<ZL,

Should know the introduction to ecology before joining this lecture.

RAEST D BEHE Lk Grading System
A DBINHEE (20%) L L 7R —N80% DRI L > TEHE %,

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

fhFEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks
HEPHETT D,

References are indicated in the lecture

§RE 15 B Reading List

BELEBRO AR E—Z2 & ORI ARET: /HE AT AEE R HRE, 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
TERAEOT D DILREERES: HIAS 1 BT, 2017

BEPITRNTD

The references will be indicated in the lecture

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

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

{i5#% Additional Information
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F1 B4 Course Title SV e PR B 52 52 7 A Advanced Course in Frozen Ground Environments]
EZFEB Subtitle 0
EE# B Instructor A1 5F TISHIKAWA Mamoru] (R52BE HEERER B2 AL F 2E58)
HLE B Other Instructors
# HEA Course Type BRETR AR MF R
BASEEE Year 2023 K& &S Course Number 045015
EAME Semester 2% W (4 % — | BAfI# Number of Credits 2
A)
B EMRE Type of Class % &R ER Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class
F2731)24 3—FK Numbering Code ENV_ESD 6310
KS¥EI1—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
EED) BRESRF P GREGE 750
LARJa—F:LARJL Level Code, Level 6 KFPE (& L - B A H CRENZRNAOR H MRS B)
5 #E—F & Middle Category Code, Title 3 ¥
/N33 —F -4 Small Category Code, Title NGRS s
Si83—F 58 Language Code, Language 0 HAGETITORE
Type
=P EREISEE DRI E Availability of other 1]
faculties
# B EIH Other Information PREGAL PR M BARERL B
BEERHEAH X Class Method 1

F—")—F Key Words
B KA I, A KPEER ., 2 B BR 5T

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

2% d B1Z Course Objectives

AFEFETIL, B AR LB L CA R Dk & 72 B AR HER 2 RE B8 (MU - &5 - KO0 2B D L bh 1T, 2l e
BTHON—HROILERBRROHY FEE 2D,

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

FIE B 4E Course Goals

TR AR O FE S B 301 A1 B A BRAE 35, T Ak AR 0D J 5%« B KBRS A B O ERE B L O NLHIT K
F T DT TE RO KGR IBTE 72 EOFE B G A7 5, HIEPER IR E IR O AL BIRDOILFRRICONTE 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.

$2EEHE Course Schedule

. B EE O

. R - AR R IR 3 D U AR - K L e A
CRAEAEE) AR )

. EBHEICBITAER BRI

> W N

. 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

B W DN

EFrE (FE-BETHFEDRHNAEESE Homework
FRIZERS 20N,

None

RAEST D BEHE Lk Grading System
B~ OB INRELL(T5%) B L UL R —N25WIT LV R 5,

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

fhFEREIE D EH Other Faculty Requirements

T¥ A ZFF Textbooks
ERPICER AR TOEEBIC, 2EXELEERN T2,

Handout is given and book information is provided in the class

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

SMAR—LAR— Websites

29




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

{i§% Additional Information
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F1 B4 Course Title o A REZ AR [ Advanced Course in Applied Ecology]
EZFEB Subtitle 0
EEZE Instructor Jelfy Bz [SENZAKI Masayuki] OR52BE HEERER SRR A0F 2267
#H LB Other Instructors
# HEA Course Type BRETR AR MF R
BASEEE Year 2023 K& &S Course Number 045016
EAME Semester 2% W (B & — | BAfI#I Number of Credits 2
A)
B EMRE Type of Class % &R Year of Eligible Student ~
& EFF} VS5 Eligible Department/Class
F2 73124 3—F Numbering Code ENV_ESD 6312
KS¥EI1—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
EED) BRESRF P GREGE 750
LARJa—F:LARJL Level Code, Level 6 KFPE (& L - B A H CRENZRNAOR H MRS B)
5 #E—F & Middle Category Code, Title 3 ¥
/NI —F -4 Small Category Code, Title 1AM AERES AT A
EE80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 5578 (A AGE
Type NIIIGEE) B E T HIRE
=P EREISEE DRI E Availability of other 1]
faculties
# B EIH Other Information PREGAL PR M BARERL B
BEERHEAH X Class Method 1

F—")—F Key Words

WS RIE, ERERREAE), (REX—F v RERXT A ARERE B, MFE-REHF vy~ | jl~rniies:
biodiversity, global environmental change, conservation target, reserve design, ecosystem management, research—
implementation gap, landscape and macro ecology

2% d B1Z Course Objectives

LM EZARNED FERBE S L BB B | B L OERIRE FIEEZF 5, R LT O RIZOWTHETRD S 1) AW L ERMED
WERCEL SR &2 DRHYL 2) WSRO RFZE MR F — 2 LERBHEER] | 3) k4 R R TFIELEDZ —7 YR, 4) BT DR DEL
VAR I &R IR,

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

FI:Z B4E Course Goals

1) AR O B TR &2 DFFEE T A TED

2) BRI BHFZEA T — BT A EM RO BB K A TX5

3 Kk A RIRBRTIEDORE, #—7 b HFEHTED

1) OO LIE LT TED

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

1) components and features of biodiversity

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

4) current situation and issues in practical conservation

122 5HE Course Schedule

1. [ZLHIT

2. WS ERIEOH KSR

3. W SRR O E

4. BREEEHEE. FHAMER. B4

5. A BB L 4 WL,

6. BB LTEYY

7. HfokFE

8. fEREE-FEOLR DG

9. EIREE-FROLRED IR

10. FEEOREOHE R

11. HEOREDFEE

12. EH-~7arr— )L TORE:RHEXT A L
13. EREROEIL, TV —r A 7T DRI
14. REOFEEEZIEGEMNE

15. F&oH

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 3 O O &= W N

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

—_
= O

. Cases in conservation of communities

—_
Do

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

—
w

15. Summary

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

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

RAEST D BEHE Lk Grading System
A DBINHEE (30%) L LR —NT0% DRI L > TEHE %,
You are scored by the attitude in the lecture (30%) and report (70%).

fhFEREIE D E M Other Faculty Requirements

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

E X5 & Reading List

SBAR—LAR— Websites

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

{i§% Additional Information
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F1 B4 Course Title BREEARATIEEE 1 [Methods of Environmental Analysis 1]

EZFEB Subtitle 0

EAE%E Instructor F)I #— [S.HAYAKAWA Yuichi] (K2 ERERBE AL AR 7ERT)

HLE B Other Instructors

# HEA Course Type BRETR AR MF R

BASEAE R Year 2023 K& &S Course Number 045017

EAME Semester 1528 B 518 Number of Credits 2

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

& FF} - U5X Eligible Department/Class

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

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

5] RER b GREEFHER)

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

th 43—k -4 Middle Category Code, Title 5 1EE . F2H

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

=553—F -5 && Language Code, Language 2 HARGER QSEGEONAV L TNAZHE, B BRI S5E (B AGE

Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information PREGAL PR M BARERL B

BEERHEAH X Class Method 1

F—")—F Key Words

RSB, GIS (MiPEfE# AT L), A4 (Fre—2), GNSS, Lidar (L —9I &), HEZEH

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

2% d B1Z Course Objectives

B SR PR RIS IS LB R R TR T — Z DIED DALER - i R OFR R A TED IO D 28, EIT, ITEDEATHHTITLY
FIAORMEMER S Eo7 3 WotrHUER . 37 b M AMIZERE (UAS/Fr—2) | SM ZREAT LA G ER&E, L—V &
(LIDAR) | 2ERIUNL AT 2 (GNSS/GPS) &V o 7o FED JLAEAF N, AT ZR AT IR0 E RS ITIE T 7o DA% L
s N

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

FI:Z B4E Course Goals

Mk BR BEPEZ 3617 2 B ARBRIEE MO TS - 9T FEICOWTEREA B LU CHMERD, B OB EEEIT 255012
T, FIRHISEIZIBW T, MBI PRI T 57 L 2T E L - LA SO RIS B e BT — X DIEN G | ALER - i RO
WCEDLIINC/2D7-0 RO RKTELZ AR L 72 LT, A RO T O MY - A% | R BRIRIE MO TS - fifhr Fik%x 7
O, FFRICIE I CEDIDTRDZ L2 BT, S0 HICBL T, AWREE, BHEE, BHRFE V-3 ESFE A F
Bl L 22, B To 3 ITiHllTFEEZ R, FEBRITHE T2 TRIZOWT, EEREABEL CERETED D,

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

$2EEHE Course Schedule

JEL BN B TORE | EASOBHEE LR —MERE T E, BE I ERNTITOb 0L B TR RHICE/ T 5b DL
MERVET A, BN OV TUIREFDHIFNCI > TUIERN T OB L L LRD RN HD, N B/ LS I T
HEL AT DEDOBIMDONAT VY RIERE T E,

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

1. GNSS positioning

2. UAS (field practice)

3. SIM-MVS photogrammetry

4. Lidar point cloud
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#HEFE (FPE-EE)FORNBLSE Homework
BREV AN RSNIZNEOE E EHEDE,

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

RAEST D BEHE Lk Grading System

() HE~OZMB LUK B OFRESE H (55 70%)

(2) s EL TR —1 (30%)

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

fhFEREIE D E M Other Faculty Requirements

TXALZEFE Textbooks

E X5 & Reading List

SMAR—LR— Websites

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

{l5% Additional Information

P COEE SN BB TMABBERVET (Fe— B IS ECORME AR BETIRIGAE 500 [
) ETo, K TEAMEE IS 25813, T —OBRE I AT A THERRE IS TIMAL THEIS BV L
SN

The cost of participating in outdoor exercises is required to the participants (transportation to the drone practice site: about
500 yen one way from Hokudai by public transportation). Participants who wish to join the outdoor field exercises in person
are required to have their own accident insurance in case of emergency.
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FLE 4 Course Title

BRI AR5 E I [Methods of Environmental Analysis 1]

FEZERAA Subtitle 0

HE# B Instructor

e B [WATANABE Teiji] (KZPe HiERER BE R 2 HFFERE)

$B 4% B Other Instructors

# HEA Course Type BRETR AR MF R

BASEEE Year 2023 K& &S Course Number 045018
EAME Semester 271 B 518 Number of Credits 2

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

& FF} - U5X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_ESD 5501

K52 —K -2 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

PR =

BRBIRFe (BR BT R

LRJILaA—F:LA)JL Level Code, Level

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

th 43—k -4 Middle Category Code, Title

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

0 Z DM (A HI72H D)

E 80—k E&E Language Code, Language
Type

(&
1 WEETITHRE

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information PREGAL PR M BARERL B
BEERHEAH X Class Method 1

F—")—F Key Words

22 D EERE CUBRIB SR, 383% PPT 1B, L=t LaR—h 3 SClERR) , 7V — 7 5t

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

2% d B1Z Course Objectives

R R 72ME 3R S RIS B SR TG DU ORE R DIERETO—EOIEEN TEL IO RD L, VNV — T 1E¥%
WLC, FRICB T 2a3a=b —ar - F i C&D I DL,

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 Z =y M AW THIBR P HIBFEI S L B2 SRR 3R A3 T, STHRSC R D H DB E DRI TE, LY aX- LR
— RN DR T IEEABR T DN TEDIDNTARDTE, 2) 7 V—T N THE LOBCOBEZEMFIEZDHIENTE,
MWFEOEZEBFETHIENTE, NU—RAU N STo R OWRNTEDINNTRDIE, 3) RO ILHE g o = H e
FBEIZDOWTRRHIENTED IR DT L,

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

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

{8 % 5HE Course Schedule

JEF LN TOEY, SESOENRLRICT NV —T TOBRVMA LT L BT —a BITVWET, X ERE, LA —ME
B, T —RALMER, VT RRRE OVEHL, FEEERIEDUE AR RO RGETITWET,

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

EEFE (PE-EE)EDANELSDE Homework

NUEIE2 2 1 2ED T, FBEBRENLEIOSE 1 FhDH 7 BT REICTVMAA, 7 —7Thlfaa T, 718y
T—alr Dl DEERE T VL —TTITWET, FEEHFEE GLFERTH B ARFER Th 7D TR R H D0 L E IR THEA
ZLTRBWTLEEN,

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

FAEET D B2 LF % Grading System
() HE~OZM-15E (557 50%), BLOQ)Z NV—TTOFFR~DSM 33 (50%) .
By attendance and assignments (in total 50%), and (2) contribution to group discussion and presentations (50%).

fh S ERFEIED & Other Faculty Requirements

TXAREFE Textbooks
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Mountains: A Very Short Introduction,” Price, M.F.: Oxford University Press, 2015
LR/ PETE — - L BpfE— L3, 2017

EE 5 Reading List

SMAR—LR— Websites

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

{l5% Additional Information

BEIL, & 3 3 H 7Y 90 20bol, HRIZERT2HONLRVET, REHIETT B FAIL, FEHDIREED DD
(2, [RIRHC KRG IR Fram (BE B & 5 045012) | DJEEZ L TS0,

Consists of 90—minute meetings on Fridays and some weekend meetings. Students belonging to Environmental Geography are
strongly encouraged to register 'Advanced Course in Water Resources (Course Number: 045012)" to increase the
effectiveness of this practical course.
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FLE 4 Course Title

1L BR BRI 15 323 [Field and Laboratory Work in Mountain Environments]

EZFEB Subtitle 0

EE# B Instructor A1 5F TISHIKAWA Mamoru] (R52BE HEERER B2 AL F 2E58)
HLE B Other Instructors

# HEA Course Type BRETR AR MF R

BASEEE Year 2023 K& &S Course Number 045019
EAME Semester AR E B 518 Number of Credits 4

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

& FF} - U5X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_ESD 6512

K52 —K -2 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

PR =

BRBIR b (BR BT S HA)

LARJILa—F L)L Level Code, Level

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

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

5 (ﬁ ""‘22

IN¥EO—K & Small Category Code, Title

1 Af- E‘;E AT

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

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

Type NIIIGE) B E T HIRE
P ERBIEZE DRI E Availability of other 1A

faculties

21§ Other Information BRGSO R B
BEERHEAH X Class Method 1

F—J—F Key Words
swnEE B, B, B, KA, SR, KIEER, &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 CORBREZBEL TS5, @il -%
i HIZ 31T D ISV & D FRAT FHEIZ DV TS

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.

FIE B 4E Course Goals

D IFESRICBITA BARBRREB IO AL BREDDD DV EEET 5L,

2) 74— VR =7 DEMEHTOT, 7T =22 BOEDRREFER TELIINTRDHTL,

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

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

$2EEHE Course Schedule

BN LHE U8 Z T2 3 AR EE (I/NBH DUV NI T ME) DFEE 21T, FRNFEARR R T OWTOMHEITD, B
HTIITN—T A TT —~vEEDRHELIT), TILEBREORREEZ A TRETOLEBIILR—IAER T2,

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
IS Sl

See Course Schedule

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

By oral presentation and reports

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

%52 BE Reading List

~R— Websites

SRE—L4

B D HR—LR— Websites of Laboratory

{i5#& Additional Information
B3 L 2 R T D N7 25 IR RN E U TR AN CHE 35, REBETOHEF IZEDDRBRITMAL TORWE XS INERD
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72 LHE g A R AR TR DR TI AR O HALD, FEITEFITO, BREMEROT-DIZZHMEBEHIRT 855, &
FHLEEIHLAA THZTAREFEONE, A7y a—/v I IZBEL 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.

38




FLE 4 Course Title

WA BRI A5 [Field Work in Integrated Observation]

FEZERAA Subtitle 0

HE# B Instructor

F; SHEA [TSUYUZAKI Shiro] OKZBe i ERER BE L 2 0F 72 05¢)

$B 4% B Other Instructors

% 1% ZERINEGISHI Junjiro] (Mt ERBR BEBL FAF JERT), ek AMEISATO Tomonori](MiEKER
BERHARTERR), Jol #Z[SENZAKI Masayuki](t BRERBT R F0F7260)

F1 B#ERI Course Type BRIER R EMELE

BAEEEE Year 2023 EsEZI&E-S Course Number 045020
HAR Semester 15244 B {51 # Number of Credits 2
BEMEE Type of Class ESE X ERLENR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_ESD 5502

K52 —K -2 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

e

BRTLR B RETEE R0

LARJ)ILa—FK L AR)JL Level Code, Level

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

th 43—k -4 Middle Category Code, Title

IN3¥EO—K & Small Category Code, Title

0 ZOfth (e A HI7etm)

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

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

Type SAFEE) B E T DR
=P EREISEE DRI E Availability of other 1]

faculties

18 R E1H Other Information BRESAL PR B R B

BERA Class Method 1

F—J—F Key Words
[F7E . e, B, K5

Identification, plant species, animal species, climate

23D BH4E Course Objectives
Hl 2o — L COBMEY RIEE, ARRARRERE., KEBNTEEZES

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

regional scale.

¥ 3% H4E Course Goals
AERERIAE IR DIRE R SR E O AR AP 5,

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

{8 % 5HE Course Schedule

1) At EEEEY) D[R E

a) ORI EN00 FELL F2RZ D)

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

o) SFE TR OBIEE

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 S D FERERY /2 ST I BEAR L T 2L,

Understanding how to use books for species identification, etc.

RAEST D BEHE Lk Grading System
FE~DOBNNFERE (20%) & e #& B IZATHRBR(S0WIZLVFEN 5,
To be evaluated by your attitude during the field training(20%) and examinations conducted on the last day(80%).

fhFEREIE D E M 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

EE 5 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

{i5#% Additional Information
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F1 B4 Course Title WA BR BT M B §H A 15 52 ¥ [Field and Laboratory Work in Integrated Environmental
Geography]

SEZEFAHE Subtitle 0

EFH A Instructor I8 = [WATANABE Teiji] (RFFE i ERER BRI 7ER%)

$B 4% B Other Instructors

B #%—[S.HAYAKAWA Yuichi](MiERER BE R} 05202

F1 B#ERI Course Type BRIER R EMELE

BAEEEE Year 2023 EsEZI&E-S Course Number 045021
HAR Semester 15244 B {51 # Number of Credits 4
BEMEE Type of Class ESE X ERLENR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_ESD 5502

K52 —K -2 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

e

BRTLR B RETEE R0

LARJ)ILa—FK L AR)JL Level Code, Level

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

th 43—k -4 Middle Category Code, Title

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

&85 —F - &7E Language Code, Language 2 AARGEM OREED AV ANAREE, SR E R ER A 558 (A AGE
Type T TeiE) HIRETDRE

=P EREISEE DRI E Availability of other 1]

faculties

8 R ZEIB Other Information BRI R B

ZERHEA X Class Method 1

F—J—F Key Words
MR R~y 7, T —2 AT, fhaiiidik, R

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

23D H4E Course Objectives

PSR - BLNZR S, 74— VR T — 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.

FI:Z B4E Course Goals

ol CHERERYZR B ARBLES, WIE, fEaRENTELIDICRDZE, HIET
5T &,

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

—HEIILDET OB T — DN TEDEIIT

2% E5HE Course Schedule

JRIRHIF 23T 4 HIZEDOEREEROB AR 21T, BAFZEOFIZICHBWT, #ifEMFER, 71— RV —7DOFik

T —F DT EVELD FIEEMIL, EBICT —ZE T HEEETT, AT, EENT 22070 S LT - IR ER

EHT TN DIRIEH T IR 400, 2018 A0 AL ifEE NRHRE B &% ORI, TRERA 2R Lo &FE L, K%
B, A R—07p BT —<l, BREBOBIELEHE, IR (P2 VAT — gy, B AMTZER (Fe—2), GNSS,

—WHERE), DA =T DS TREIE R ST SR Y TEBEZITV, BEZIIESN-T — X ORNT FIEIZ O
TR D, 127120, an oAV A EGE K OIR I ctof %, FLIRITA B%:EP/L\&UL 70 32 R TH W REME D B D,

This course consists of (1) basic lectures on landscape observation and description, map interpretation, and topographic
survey before the intensive field trip: (2) 3-day field trip focuses on slope and basin landforms, a variety of volcanic landforms,
methods of materializing memories of volcanic disasters, and societal involvement of UNESCO’s Toya Caldera and Usu
Volcano Global Geopark for sustainability, for which students use various kinds of equipment, UAV (drone), GNSS, laser
scanning, and total station. When the situation of coronavirus spread does not permit, this course may be conducted by
several one—day trips near Sapporo.

#mEE (FPE-EE)EDANB LS E Homework
AL FEE ORIZIZENIZB T, 74— VR =D FIERT — X O E0F LD kAR5,

Pre— and post—laboratory works are required.

RAEST D BEHE Lk Grading System
T4 —/VRIZBIT DIFERRIL(50%) &R A E L T2 AR — RO (G0WIZ L35,
By fieldwork attendance (50%) and reports (50%).

fh S ERFEIED & Other Faculty Requirements
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TXALZEFE Textbooks

& 52 BE Reading List

SBAR—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 BRI E N AT 228, 2O, FRAIZMZE 2 AR IR OBLR 017 SME
NEFFEITZHEDPHETHZE, 74— AR —ZICR AR URVMERHE THLI L, T — DA A TEBERBRE IS
AT HZE, 2023 F£IT5H 8~10 HEIHEICHEMTE,

Accommodations and insurance are at the students’ own expense. Students are requested to prepare a field notebook,
topography maps, and other essential materials. To be scheduled on around May 8 and 10, 2023 (Subject to change).
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F1 B4 Course Title BR BT It ¥R Introduction to Environmental Adaptation]

FEZERAA Subtitle 0

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

1B 2# 8 Other Instructors | MEF FESC[OKINO Tatsufumi](MiERBREZ R 2MFZ28%), EH Ffi5A[TOYODA Kazuhiro](HiER
BREERIEAFERT), TERE  #5R[SAITOH Yuki](MhBRER 52 B 2 HF 72 05%)

FLB#E5I Course Type RELE PR MR E
BASEAE R Year 2023 K& &S Course Number 045022
EAME Semester 15 (F ¥ — | BAIE Number of Credits 2
L)
B EMEE Type of Class fiEs X E R Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class
F>731)>4'3—FK Numbering Code ENV_ESD 5200
K52 —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
5] RER b GREEFHER)
LARJILaA—F:LA)JL Level Code, Level 5 KFRE (& 1 - BEPIER) AL B GEREZRNA O B) | KFpiItiEe
¥FHH
4343 —F & Middle Category Code, Title 2 WREw
IN3¥Ea—K -4 Small Category Code, Title 0 ZOMh &7t m)
=553—F -5 & Language Code, Language 0 HARGETITHFZHE
Type
=P EREISE DRI E Availability of other 1]
faculties
# R EIH Other Information BREGAL P RSB B
B ERMEA Class Method 1

F—")—F Key Words
BREGE)SF, BREBEEE . AR, (LFEME DIVARITBAAN, T 77 ray—OHA

23D H4E Course Objectives

NP RIS HERBR IR A PR L QT2 21T, BRI~ D AR E D7 5LLbI0, ZIGITOIABRE A~ EE 2 T
WSILEED D, AR Tl BREEEIS DO REREL 720 M LR O BRAMBLL | IREFEIS OO DL FEME OEE T/
T8y — DI ONTES,

¥ 3% H4E Course Goals
BRELE A B 2D BT, ZORMEL /2D ERE TCOME OB (LFEWE DVAI T2 AA 2 OB BB L CBUE T
&%, Tz, RELHIN M B L2 DR R0H i, /T 7/ ay — OB OWTHRTED,

2 EEHE Course Schedule

1) ZHIEWE LR BER

2) K& Do DB RE (1)

3) K& Do DB RE (2)

4) K PEBREE T THEHERA L

5) REIBYDIE s L Z Dt i

6) 18 BRI B TR A A ST B REIC L5 B ER B T YR A7 RAEHY
7) JRT- 1B G D L~V BUR PEBESEN) 0 S Hi g AL Sy
8) {LFME DVAI T AL (1)

9) ALFWEDYVATT ZAAN(2)

10) BEDURZT EAA R

1) VAT BAA NI B2 AR (1)

12) YUAZ T B AR MBI B AE T (2)

13) BRERICE L MBS OB%E (1)

14) BRERICE L MBS OR%E (2)

15) BBk

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

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

fh S ERFEIED & Other Faculty Requirements

T¥ A ZFF Textbooks
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%52 BE Reading List
BRI EE ORI LT AL KBEER B R0 - AL R AR, 2007

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

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

FEZERAA Subtitle (5B [

EHIEHE Instructor LIU TONG [LIU TONG] (K== i ERER BE L 2 Z2R5%)

HL# 8 Other Instructors | % HEC[OKINO Tatsufumi] (MIERERBZ R} F#HFZERE), BH FnsL[TOYODA Kazuhiro] (HiER
BREERLRIFZERT), IUH SERIIYAMADA Kojll(HiERBREERL2F 980D, B2 E—RSINORO
Shin—ichiroJ(MIERER BE AL 2 F2ER5%), B % 2[Xin Zheng(MIERERBE AL #0F2015%)

# HEA Course Type BRETR AR MF R
BB Year 2023 FMEIES Course Number 045023
EAME Semester 2% W (4 % — | BAfI# Number of Credits 2
A)
B EMRE Type of Class % IR Year of Eligible Student 1~2
xR 2FEl 25X Eligible Department/Class
F2 73124 3—F Numbering Code ENV_ESD 6321
K¥EI1—K 4 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
BB BREEE P GREEE T H)
LARI)ILa—FK:LAR)JL Level Code, Level 6 KFPe (& L - FEPIER) AR B CREIIZRNAEORE | SR B)
4343 —F & Middle Category Code, Title 3 Fidm
IN3¥Ea—K -4 Small Category Code, Title 2 BRI E R
Si83—F 58 Language Code, Language 1 BEFE TR
Type
=P EREISE DRI E Availability of other 1]
faculties
# R EIH Other Information BREGAL P RSB B
B ERMEA Class Method 1

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.

Fl|3%E 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.

$2EEHE Course Schedule

. Guidance and porous materials and environmental science

. Environmental issues involved in air (1)

. Environmental issues involved in air (2)

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

. Environmental adaptation of marine ecological system (2)

. Energy saving in Japan

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

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

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

O 00 3 O U1 v W DN —

—_
_ O

—_
[\

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

—
w

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

—
o~

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

—
(@3]

EFrE (FE-BETHFEDRHNAEESE 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.

fh S ERFEIED & Other Faculty Requirements

TX A -#F & Textbooks

%52 BE Reading List
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SMAR—LAR— Websites

B D HR—L_R— Websites of Laboratory

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

FEZERAA Subtitle 0

EHIEHE Instructor W Fush [TOYODA Kazuhiro] (K2 BRER 52 R A HF 520

BB Other Instructors | 1T1#F FEC[OKINO Tatsufumil(MIERBRBERL 2R FE0%), # FnIR[JIN Kazuol(GodbygiE St
LT, B2 E—ARINORO Shin-ichiro](HIEKER SR 2HFSERT)

FLB#E5I Course Type RELE PR MR E
BASEAE R Year 2023 K& &S Course Number 045024
EAME Semester 15 (E % — | BAI¥ Number of Credits 2
L)
B EMEE Type of Class fiEs X E R Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class
F>731)>4'3—FK Numbering Code ENV_ESD 6320
K52 —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
5] RER b GREEFHER)
LARJa—F:LARJL Level Code, Level 6 KEERBE (&1 - BEPRE) B AL E CRRZNAFOR B | FeiEEFRB)
4340 —F £ Middle Category Code, Title 3 Fidm
IN3¥EO—K & Small Category Code, Title 2 BRI E T
BE83—F-8#8 Language Code, Language 0 AARGETITHORE
Type
=P EREISEE DRI E Availability of other 1]
faculties
18 R E1H Other Information BRESAL PR B R B
ZERHEA X Class Method 1

F—J—F Key Words
BRETEHI, AEIGE, KRG, FEEIE BREEIE, Gt BREEOVTIE, BOTRREHH,

T

i

+

(g

23D H4E Course Objectives

HERER AR BRBAMORB{LZ2D X9 LT, FTIHHREORE AN ORNE ELGHIUER T2 E N HD,
ZOFEFRTIL, REAROBIRE ERINIFHT D720 Ok 2 7 5B &5, T2, REICHETOEERE N LR DIZSS
DBLWEOESE T D,

¥ 3% H4E Course Goals
SEIFRBREFHANESZ O EEH, BXOZNOICBEE L BRI W CHfET 5, BRIEFE LR ORERZRO
BIAEIENE D IR DETHFBOBEEIIEED D,

122 5HE Course Schedule

4 4 OBREESHT O EMZENZNE D BN BERBE A SCH BB IOV GEREZ B 200, KETEERHI, KEI5 %,
FHALA ARG DT B EHRIZ2 E DR FED 3 HrEIC DWW CBET 5, MERHIVULEIL T BLD
HER ORI HIZUD T, B A LA R L3 BETIC OV T RL T/, B, RO A 25T, BIF—ER
DOFELRBI RN, HBITIIAFEZ LRIV TORBREBI2W, O Z 2729,

EEEE (FTE-ETVEDODRNE LS E Homework
FEARAIRAE FL R O EHZ OV TE T EH L TRBLZEDNE LW, 38, EEREA T OLL T, #RCFFRE DR
BEHLTHNERDD, 7ok, RERITHAOEFEKEROIEL BHELTNATDH, HAGEDO L THEREIT),

RAEST D BEHE Lk Grading System

FRIEA~DBINHESE (20%) 7R (80%) L7=23> T, 8/20K) FIE DRI L TZITHIL,

HONUH T—8 A HICEREEFH £ (RED ITHEAL , 22 D4R R U EHE LI A ZDFEED 12 A OREEatE 1+ (R
FE)AZBRUC, BUE 2 AICAKANHIBHLZE AT, B oMl SIS T, RiEEH 1T, AT
ol AL, EREORE R SRR A 775, DEVEKRBUICA A T Lo EER FH b IE K%
DD, RBAMFEZ T DN T TITER L QO HEA T, LROF SISV e & M 24T, Sk 3=
EEREOEZFABIC OV THLZOES EICI RV ET 5,

fh S ERFEIED & Other Faculty Requirements

T¥ AT Textbooks

%52 BE Reading List

SBAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{l5% Additional Information

=========] ARORI7h===% L TAf==========

2023 AR HEHIR Y k- BIE2IR BREEGT RS AR B ARRE SR C204-2 TE
6/6 (k) EH Fiil EZROITAZ L ALHELEFZRBRO T OFH
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6/9 (%) B 2 BE—RR & Lo iR 1)
6/13 (k) B 2 B—Ef sk L5200 Fofls 11

6/16 (42) BHR sk [HEAHERE | - EHAAR L HEE R
6/20 (<) BLH FVALTHERHIERE 1~ BIELAT V2 50
6/23 (42) 8L FALTRERHAGHE 111 - 2 946 F 437

)

6/27 (<) & H FngLTER 2 7o BURHBGRI B 1R &5 BB

< 6/30(&) AP Fnkk  TERBEBEMRIEHL 1

< /A0 Rk TERBEBIFRIEHL 11

< /T M Rk BT 1

/1L ) Fnex B2 1

/14 (&) # Fndex  TBRE. IREHO I

7/18 (k) #hEF §ESCk [~ R T7 r— DI

7/21 (&) TP HEST % M BT O FERE)

< 7/25 (k) TR H

< 7/28(4)  HfEBR (B EHY) (13 B 8 RIEIR, 90 43T 80 i4y) s makhi
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FLB 4 Course Title A RS EFEE [Laboratory Work in Environmental Analysis]

FEZERAA Subtitle 0

HE# B Instructor

B FESC [OKINO Tatsufumi] (R ZEFe HERBR B AL FHF 526

$B 4% B Other Instructors

IIH S FIYAMADA Kojil(HIBKEREEFHA07E5%), B f3LTOYODA Kazuhiro] (HiIBKE
BERERTZERD), B —BBINORO Shin-ichiro] (HERBE SERHRF%EH%), LIU TONGILIU
TONGGHERER TR A IERE)

# HEA Course Type BRETR AR MF R

BB Year 2023 K EIBIES Course Number 045025
EAME Semester 1528 B 518 Number of Credits 4

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

& FF} - U5X Eligible Department/Class

F>731)>4'3—FK Numbering Code

ENV_ESD 5502

K52 —K -8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

PR =

BRBIR e (BR BT S H )

LARJILaA—F:LA)JL Level Code, Level

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

th 43—k -4 Middle Category Code, Title

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

0 =DM R B H72H D)

EE0—K+EEE Language Code, Language
Type

2 AARGEM ORFED AV ANARZZE, B RER N 5578 (A AGE
NIFTERE) ZIRTET D1

=P EREISE DRI E Availability of other 2 Raf

faculties

# R EIH Other Information BREGAL P RSB B
B ERMEA Class Method 1

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

Environmental Contaminants, Environmental Analyses, Biological Assessment for Environmental Contaminants

2% d B1Z Course Objectives
BRET AT, 15U OB 2 8\ B LA D B RO S B L ORI THEIZOWT, KRAICEEE - B8 T 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
INTFERBL OISR O FE | BIOEARNREERMIED T E 2@ L b FEROEAZE BT 5,

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

2 EEHE Course Schedule

AT A

. R B OB T HFE ST
CHOEEEERWRIE I a~ N T =0
L KBREERMT 7= D GIS Rk

. BREZVE Y B E 3 BT (LCMS)

. BREEVG G R AE M RO A Al &R

D O = W DN

. Guidance

. Trace elemental analysis of food grain samples

. Liquid chromatography analysis of fluorescent dyes

. GIS and its uses in water environment

. Analyses of environmental polluted organic substances using LC-MS

. Synthesis of a material adsorbing environmental pollutants and its characterization

D Ol W= W DN =

#HFE (FPE-EE)FORNBLSE Homework
HTb > TEEARICONTISEF TEHIDITAHA B THANLIE, FFEE R, 7 XAV TLUR—bEL

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

RIESEM D E#E LA % Grading System
FEFWRI0%), EBHDOLR—RNB0%RE &b L I A BN EEE T2,

49




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

fh S ERFEIED & Other Faculty Requirements

TX AL ZF & Textbooks
T—<wIfRRT A,

If necessary, each administrator in each theme may inform it

E X5 & Reading List

SMAR—LAR— Websites

AE=E DR—LR— Websites of Laboratory

{i§% Additional Information
JEAEFTRE SR K104
BRESEIGE Fa— AR ETZ M T DI AT D,

Tha maximum number of students is 10.
The students in the department of environmental adaptation science are recommended to take this class.
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F1 B4 Course Title BRIE L FLAE 38 [Methods of Environmental Science Development]

FEZERAA Subtitle 0

EE#B Instructor 1B HESC [OKINO Tatsufumi] (K527 M ERBR 55 Bl AR 3E05%)

1B L# 8 Other Instructors | [ 1 FE# [YAMANAKA Yasuhiro]( it Bk B 85 Bl 2 F 22 %), AR & % — B INEGISHI

Junjiro] HIEKER B FFSERE)

F1 B#ERI Course Type BRIER R EMELE
BAEEE Year 2023 EsEZI&E-S Course Number 045026
HAR Semester 158 (F ¥ — | BGI¥ Number of Credits 1
L)
B EMEE Type of Class Y YWRER Year of Eligible Student ~

& FF} - U5X Eligible Department/Class

F>731)>4'3—FK Numbering Code ENV_ESD 5500

K52 —K -8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

PR =

BRBIR e (BR BT S H )

LARJILaA—F:LA)JL Level Code, Level

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

Edads

th 43—k -4 Middle Category Code, Title 5 1EE . F2H

IN3¥Ea—K -4 Small Category Code, Title 0 DM GRErRHm)

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

Type

=P EREISE DRI E Availability of other 2 Raf

faculties

# R EIH Other Information BREGAL P RSB B
B ERMEA Class Method 1

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

2% d B1Z Course Objectives

WFETEBIZAT N, WFER R A 38R T D7 O I BB I 7078 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 ., MRFHHZTZTHIENTED,

WHE B2 KD A AR L WFE 21T ECHEE T 2MBEORINE EE T2 08 TED,
& LR ICRIT DR A NBHEAT AN THRE T HIENTED,

PR BN RN B FATIN AR R T HIENTED,
KFEFECOVY —F T — 2B FEL | FIEEHRZ T THIENTED,

AR BB FRERE A i CE D P RMELL THY YTV T A DEE)TED
MIEBOPEST U — MR O SHEEITOIZENTED,

AT DRI LOWAEEMEZ 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.

{8 % 5HE Course Schedule

BRROMRE; RFBETOVY—F T2 BIGERHBIOREL, #iSCOER., U S<HE R, AV 0T VTN
CTATIVIRI)N ;. ATARBRITIE, RAS—REKIFIE, TR

CAERTEE ERREMREET 5720 0, BEMNLY TV 72T M BRA T r—Mk

L EEE; SRR, AR MR S HEE AT, FER L AR B S 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

#FrE (FE-BETHFEDRHNAEESE Homework
FNENOFREIIBOTC, ENTTENS,

Homeworkas are given by instructors.

RIESEM D E#E LA % Grading System
FREIZBITABINREIE(50%) I LR LGOI L~ TEHi§4 5,

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

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
BRI RI M R R N BN EELET,

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

Wz RIET HZ LT TEEE 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

KEERFF

& I [Introduction to Practical Science for Environment I]

FEZERAA Subtitle 0

HE# B Instructor

tLrf FER [YAMANAKA Yasuhiro] OK“ZBeERER BE B AHFZERE)

$B 4% B Other Instructors

Vet FEPEISATAKE Akihiro]JFLIR TR EE )R)

B 2RI Course Type EREAFHEREME A

BB Year 2023 ErfE1E|FES Course Number 045027
EAR Semester 254 B {51 3 Number of Credits 2
BREMEE Type of Class R LR Year of Eligble Student 1~2

& FF} - U52X Eligible Department/Class

F2731)24 3—FK Numbering Code

ENV_ESD 5200

KS¥EI1—K 4 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

FERER R

BRTLR R BRETEE R0

LARJILaA—F:LA)JL Level Code, Level

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

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

IN¥EO—K & Small Category Code, Title

0 ZOfth (e B Hi7ebm)

E550—K§ 5 Language Code, Language

0 BAGETITORE

Type

P ERBIEZF DRI E Availability of other 1A

faculties

# R EIH Other Information BREGAL P AU BRRER B
B EREA Class Method 1

F—")—F Key Words
BRESBUR, 1 —R>==2—h7/V SDGs, b, LI, 1T, Br ¥ —%t8 2 7 {18

Environmental policy, carbon neutral, SDGs, Hokkaido, Sapporo, local governments, trans—sector collaboration

23D BH4E Course Objectives
FEIEE PN OER % 72 Ml TI i COD IR 36 R0t Al REZ2 IR -3 < OTE BN DWW TR AR T 95,

¥ 3% H4E Course Goals
Hk L ~)LCO PR 35 0FHE ol BE72 ik SO DOTREI A BRAEL . ZNHICOWT, B DO SEE Tl - FiET&AI0IC7 5,

2% E5HE Course Schedule

ZOEFEIT, BRI T, FURTTERE REEEL (LRI —T R — Db EEEI D,

NAEDFEMIIARETD, 11 A DBRIZFERT 5T ETHD,

BIEDLZ A, SDGs RIHRTT, Bk A THUIRZR L ORI A Y F A2 A E L0, 178 REMEZE - NPO - mfR Ak KA
ED A% LI, BINE N, H—Rr =a— W (Bah—RrAbimE)/al | dBFEEORKICONT, #Ein T D,

EFrE (FE-BETHFEDORHNAEESE Homework
BRETOERBORER DL R — I EL 2D, TEHREBEL T, BURFB LG 1 5B/ HUli- S <O IR B W TR
ENMIEITIRD,

RAEEE M D E#E LA % Grading System
BHE~DOEMROG0%), FZHEHL DL AR —R10%),

fh S ERFEIED & Other Faculty Requirements

TX A -#F & Textbooks

%52 BE Reading List

SBAR—LAR— Websites

AE=E DR—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title BB R 24485 1T [Introduction to Practical Science for Environment I1]

EZFEB Subtitle 0

EE# B Instructor (A FEs [YAMANAKA Yasuhiro] CR22BE tER BR B2 AL 22 0F 7EB5E)

HLE B Other Instructors

# HEA Course Type BRETR AR MF R

BASEAE R Year 2023 K& &S Course Number 045028

EAME Semester 1528 B 518 Number of Credits 2

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

& FF} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESD 5200

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

5] RER b GREEFHER)

LRJILaA—F:LA)JL Level Code, Level 5 KFRE (& 1 - BEPTER) AL B GEREZRNA O B) | KFpEItEez
ElE

4343 —F & Middle Category Code, Title 2 WREw

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

B550—K§ 5 Language Code, Language 0 HAGECTITORE

Type

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information PREGAL PR M BARERL B

BEERHEAH X Class Method 1

F—")—F Key Words

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

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

2% d B1Z Course Objectives
FEBRIE R F I R IR AFO BN B LN, ~ A N RS,

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

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

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

$2EEHE Course Schedule

BRI RN D TS TRAEVED B 2 7 | &R0 BHT — 250 7 r— DR EE AT OV TR S, 35/lliE, 2
DEEOTTHGRL CRD D, BELFADKEEITIY, REFETOFO | FaLdZ LIl R T 528575,

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.

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

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

RAEEE M D E#E LA % Grading System
T T HRICLR—ME0% AR L, &Rl DFRZE O iREE ~DE B E(70% &G I 5,

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

fhFEREIE D EH Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

SMAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{##% Additional Information

B, A2 NFAERSINT 572012, 19:30-21:00 IZBHANDEINZLRHT LN TRIND, B THEEILERD TVLKES
RO TWAZENBHELEIND, BTN, RS LEHICHASNTO— A EER R LSS, £, H#HY)
2T — 2HE R ERD DT FHRHTIC 1L #d% (galapen@ees.hokudai.ac. ) | ELEHEAE Z TD &,

Usually, it is expected that many sessions will be held from 19:30-21:00 in order to accommodate working students.
Motivations making your topics through this lecture is strongly recommended. Any specific specialty is not required, but you
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should have general intelligent interesting out of your specialty with flexibility. Please contact directly to Prof. Yamanaka
(galapen@ees.hokudai.ac.jp) BEFORE this lecture starting, to arrange suitable team construction etc.
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FLB 4 Course Title EEER R 4 [Advanced Course in Practical Science for Environment]
EZFEB Subtitle 0

EE# B Instructor A FEs [YAMANAKA Yasuhiro] CR22BE tER BR B2 AL 22 0F 7EB5E)
HLE B Other Instructors

# HEA Course Type BRETR AR MF R

BASEAE R Year 2023 K& &S Course Number 045029
EAME Semester 271 B 518 Number of Credits 2

B EMEE Type of Class fiEs X E R Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class

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

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

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th 5 #a—F -4 Middle Category Code, Title 3 Krim

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

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

Type

P ERBIEZE DRI E Availability of other 2 Raf

faculties

18 R EHIH Other Information BRETAL PR B R B

BEERHEAH X Class Method 1

F—J—F Key Words
FRGBR LR, RS BRI T — 243 ATik

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

23D BH4E Course Objectives

FEEBRER S THWD, ORGSR R T — 2 TG E R 2,

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

FI:Z B4E Course Goals

B LS A D D 1T UERAKBRO B F 0 FERE T & PRER A 3 M ik A R B TIETS T2,

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

$2EEHE Course Schedule

FEARMINT, HEHPOEFEDHFEE Stats, BEO, FAEPBVAELAFIEICEILIZ 243 B O SCHRIZ RSV Cilsama D 5,
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
FEIDFZEHEDOEH LEBIT, HERIRY SIS,

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

AAEST D B HE L% Grading System
B TRICLAR—RNT0%0EEH L, & EOEEDORERE~OEHE G EBIZFHET 2,

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¥ A ZFF Textbooks

& 52 BE Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{l5% Additional Information

WA, A2 NRAENBINT 72012, 19:30-21:00 IZBDNBEINZLARD LN TSNS,

ZOF BT, FEORHAOTDICT I vV E DI ERBDD, ZDTD, IRV BAAN—NVENT ) — YV ar RS
THZENEEND,

Usually, we will use Microsoft Excel to explain methods. Therefore, we required participants bringing their notebook computer
installed Microsoft Excel.
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FLE 4 Course Title

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

FEZERAA Subtitle 0

HE# B Instructor

I BER [YAMANAKA Yasuhiro] OR52Be HUER BR B A2 0F 9ERE)

$B 4% B Other Instructors

# HEA Course Type BRETR AR MF R

BASEEE Year 2023 K& &S Course Number 045030
EAME Semester 271 B 518 Number of Credits 1

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

& FF} - U5X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_ESD 5500

K52 —K -2 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

PR =

BRBIRFe (BR BT R

LRJILaA—F:LA)JL Level Code, Level

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

th 43—k -4 Middle Category Code, Title

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

0 O G EHI7Rb D)

B550—K§ 5 Language Code, Language

0 BAGETITORE

Type

2P ERBIESE D AIE Availability of other 2 RH

faculties

## 28 Other Information BRI I R

BERA Class Method 1

F—")—F Key Words
FREEBRBERL T, RS R T — 243 ATiA

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

2% d B1Z Course Objectives

FEERERBER S CTRWA, RO FERBR IR LRI T — 2 ik a4 it 375,

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

¥l 3% H4Z Course Goals

LGRS REED D EC, MERARIR OO MR LR RI T — 2 B R RINES T2,

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

122 5HE Course Schedule
FEEBREIR R TEIC LA EBICGHAL THLHIZEET 5,

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

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

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

RAEST D BEHE Lk Grading System
EERAE THRICL A —RT00ZIR L, & ORER OGRS ~OEREG0% EH ICFHI T2,

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¥ A ZFF Textbooks

EE 5 Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

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

This course should be taken together with Advanced Course in Practical Science for the Environment.
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F1 B4 Course Title LB R 18 1 [Methods of Practical Science for Environment I1]

FEZERAA Subtitle 0

HE% B Instructor I BE [YAMANAKA Yasuhiro] (K202 M ERER 55 Bl A HF FER%)

$H LB Other Instructors | kT ¥W{RIDEMURA Sayo (RIS #t R « sl s #E R S FF 5 B 5 A)

B 2RI Course Type EREAFHEREME A

BB Year 2023 ErfE1E|FES Course Number 045031
EAR Semester 12481 B {51 3 Number of Credits 1
BREMEE Type of Class T LR Year of Eligible Student 1~2

& FF} - U52X Eligible Department/Class

F2731)24 3—FK Numbering Code

ENV_ESD 5500

KS¥EI1—K 4 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

FERER R

BRTLR R BRETEE R0

LRI T—F:LARJL Level Code, Level 5 REERE (&4 - BEPRE) SR B GERERRNAORB) | Kb @iz
¥FHH

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

IN¥EO—K & Small Category Code, Title 0 2D (FBEHI72H D)

E550—K§ 5 Language Code, Language 0 HAGECTITORE

Type

P ERBIEZF DRI E Availability of other 1A

faculties

# R EIH Other Information SRS R E

B EREA Class Method 1

F—")—F Key Words
F—2ZE TN T—vay  TIT v a—T 4T
Team—based learning, facilitation, presentation, graphic recording

23D BH4E Course Objectives
KIFHICOWT, EEELARND, %5, 6 HOHERE
NIERTHHEELHD,

(R A TR TEME T2 TEICL

TWDH, Fr T RORTAYZ

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.

¥ 3% H4E Course Goals
KFERT T T 40 I a =T 4 T DA NV ERGD, MFEICB WO TRENI T RERBEHRT D,

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

122 5HE Course Schedule

HADROEF BEE & EB 12, 2 AN T, BRAx 2 AOHITINDY | FEANCH GG 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.

#mEE (FPE-EE)EDANB LS E Homework
F— 2P EHED D EC, FRFLESCIEERH DR ER DD,

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

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

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

fhFEREIE D E M Other Faculty Requirements

T¥ AT Textbooks

%52 BE Reading List

BHRR—

L_R— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information

BARWY H 72 8% n 25728 [LH (galapen@ees.hokudai.ac. p)lZH A& 2 B D Z &,
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BRERFFBEOFANL, KPB @B ER B T R T — AISEEE LTI EL RN,
Please contact Yamanaka (galapen@ees.hokudai.ac.jp) for specific dates and times.

In case of taking this class, the students who belong to Graduate School of Environmental Science are asked to register this
class as the class of Graduate School of Environmental Science.
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FLB 4 Course Title EEER RS 223 1 [Field Work in Practical Science for Environment I]
REEHE Subtitle 0
EE# B Instructor A FEs [YAMANAKA Yasuhiro] CR22BE tER BR B2 AL 22 0F 7EB5E)
HLE B Other Instructors | FLHF 175 [KUSANO Takeshil(FLIE T8 K5I B il
# HFEA Course Type BREER AR MF
BB Year 2023 K EIBIES Course Number 045032
EARS Semester 1% H) (F % — | BBRI¥ Number of Credits 1
L)
B EMRE Type of Class B IR Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_ESD 5500
K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
BB BREEE P GREEE FH)
LARILa—K:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERIZ2NEOR B) . KRB ILHF
ElE
th 43—k -4 Middle Category Code, Title 5 1EE . F2Y
INDHEO—K 4 Small Category Code, Title 0 ZDM B EMHD)
BE83—F-8#8 Language Code, Language 0 AARGETITHORE
Type
=P EREISEE DRI E Availability of other 1]
faculties
18 R 1§ Other Information BRESAL PR B R B
ZERHEA X Class Method 1

F—J—F Key Words
F—L5E | TBL, 7BV x /b~ RV AN, {2H, PDCA A7)V, T T73 VT —vary, TLBrT—iar
Team—based learning, TBL, Project Management, Planning, PDCA cycle, facilitation, presentation

23D BH4E Course Objectives
BRERSEHOREBE LGB, REREZEU T, P TIHRE TR0 AT L v AU N ERitd2

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

¥ 3% H4E Course Goals
e RERBERESEREAT OBRIBITBWT, xR ERE KR TS

Obtaining various experiences in the field of environmental conservation and education

122 5HE Course Schedule
AT, KRR Er B [ REBRER 2T — AIEE 3 | L L ChESN 5,
BT ROER EREADE LIS, T NEEEEEL, 77T —var T av e VM RUAVNEE RS,

JBAERSRDANT, 1 HIERK T2,

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.

EFrE (FE-BETHFEDRHNAEESE Homework
F—LFEEHEDD BT, FRNCHARDIERAEET DI LR ENH D,

For TBL, you might do some research and work.

RAEST D BEHE Lk Grading System
Harm D E HR(50%) 0T F(40%), L AR—MI0MIZLVFH 5,

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

=P ERBIE DG4 Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

SMAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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FEOPIE2023 FEEIT 4 H 10 ANCH AL L 2%AT,
BARM H IR E 2R 2 2728 . Z DT 1L H (galapen@ees.hokudal.ac. jp | TEFAE A IDZ &,

RERFFEOF AT, RFEFE IR ER B IRERRER F T — NGB I | LU TUIRIE LT,
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

LB R 523 11 [Field Work in Practical Science for Environment 11]

FEZERAA Subtitle 0

HE# B Instructor

tLrf FER [YAMANAKA Yasuhiro] OK“ZBeERER BE B AHFZERE)

$B 4% B Other Instructors

# HEA Course Type BRETR AR MF R

BASEEE Year 2023 K& &S Course Number 045033
EAME Semester 271 B 518 Number of Credits 1

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

& FF} - U5X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_ESD 5500

K52 —K -2 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

PR =

BRBIRFe (BR BT R

LRJILaA—F:LA)JL Level Code, Level

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

th 43—k -4 Middle Category Code, Title

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

0 O G EHI7Rb D)

E 80—k E&E Language Code, Language
Type

0 BAGETITORE

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information PREGAL PR M BARERL B
BEERHEAH X Class Method 1

F—")—F Key Words

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

2% d B1Z Course Objectives

BREL IR AR E-CH SO D EF L EIL . A @ T EATIRB T DM AT L v AU P a5

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

community development, etc.

Fl|3%E H4Z Course Goals

B RERBEAR A0, IS BELEB OBIGITRE W T, ke e EERE KR 5

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

$2 %5 Course Schedule

ARBEL, DR TR FRE P REZRBIFE D128 DA R MBI ATBRBE R PR HE I3 20 0) e E i 422 L 217

60

JEAEB SRR, IUTPIEET DL,

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.

#HFE (FPE-EE)FORNBLSE Homework

F—LF B DD LT, FENCTHARDZERMEET DIEREDR DD,

For TBL, you might make some research and work.

RAEST D BEHE Lk 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

TX A -#F & Textbooks

%52 BE Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i§% Additional Information

BRI H B2 82 An 2 A728 . ORI L H (galapen@ees.hokudai.ac. p) I H& & BAHZ &,
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FLE 4 Course Title

EREEREE R4 #—»7° 1 [Internship in Practical Science for Environment 1]

FEZERAA Subtitle 0

HE# B Instructor

tLrf FER [YAMANAKA Yasuhiro] OK“ZBeERER BE B AHFZERE)

$B 4% B Other Instructors

# HEA Course Type BRETR AR MF R

BASEEE Year 2023 K& &S Course Number 045034
EAME Semester 271 B 518 Number of Credits 2

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

& FF} - U5X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_ESD 6522

K52 —K -2 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

PR =

BRBIR b (BR BT S HA)

LARJILa—F L)L Level Code, Level

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

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

IN¥EO—K & Small Category Code, Title

2 BT IO P

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

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

Type SUTHEEE) B E T HIRE
P ERBIEZE DRI E Availability of other 2 Raf

faculties

## R E 1§ Other Information BB SRR B R B

B ERMEA Class Method 1

F—J—F Key Words

RERAL B =T A B =2y T SRR NED 8, HsIENE | BREERM S, KRG

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

2% d B1Z Course Objectives
ERA LB — 2y T EOEr ARREDAL B — 0y T HFERL T, HEETHIIHTZo TOARF L - BIEEEH T 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
EETDHRES, AF )L, v AU REeF IS5,

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

$2EEHE Course Schedule

GEIR 1] 3_EW AL 7 — 2o 138 H ~EMBE CEBLE T, BIEE2H LT 50013, ZOR B OBE#EICar 47
FLTTFEVY,

HLLIL,

GEIR BRIl AL X — Yy TR B 2RO TR E R 2 (R CBR B RO B D5 A ~ 4R R
DEMALZ =y ICBELTH, B EL TRELE T, BEAAET2H0IT. & HOBEHEITHRL TTFEW,

WE D ARREDOSRE . ZOR B (EBBREIRF A Z—r vy D2 ETE, FEBREOH AT, ZORBITNAT,
FEBRER A F =2y T N2HRALLBIGHRD, o, OB A RBREDRRBMUAL S —0 2y T aAToT5 81213,
FOOEDEZORH2HN, b — DERRERF A2 — vy 2B 2 TSRS,

[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.

#mPrE (FPE-EEEDAABLSE Homework
SN 1A HED AT HT- > T, DM ELEL TS,
LGRIN 218 BOREMAL Z—0 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.

RAEST D BEHE Lk Grading System
FAEPMER LA Z =2y T B OHAEELGON) , IEENRIRGONZ ST T DA 2 —r vy TS BE OB RESEIZL T,
95,

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

fh S ERFEIED & Other Faculty Requirements
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TXALZEFE Textbooks

& 52 BE Reading List

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

AE=E DR—LR— Websites of Laboratory

{i§% Additional Information

BRI 41— 2y 7 12OV T, AFRIC S & DB BBTR F KO A K A BOT, BT 2, #

BEIHRT DL,

As for option 2, please contact Prof. Yamanaka(galapen@ees.hokudai.ac.jp) through your supervisor.
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FLE 4 Course Title

EREEREE R4 %= 7" I [Internship in Practical Science for Environment 11]

FEZERAA Subtitle 0

HE# B Instructor

tLrf FER [YAMANAKA Yasuhiro] OK“ZBeERER BE B AHFZERE)

$B 4% B Other Instructors

# HEA Course Type BRETR AR MF R

BASEEE Year 2023 K& &S Course Number 045035
EAME Semester 271 B 518 Number of Credits 2

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

& FF} - U5X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_ESD 6522

K52 —K -8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

PR =

BRBIR b (BR BT S HA)

LARJILa—F L)L Level Code, Level

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

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

IN¥EO—K & Small Category Code, Title

2 BT IO P

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

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

Type SUTHEEE) B E T HIRE
P ERBIEZE DRI E Availability of other 2 Raf

faculties

## R E 1§ Other Information BB SRR B R B

B ERMEA Class Method 1

F—J—F Key Words
RERAL B =T A B =2y T SRR NED 8, HsIENE | BREERM S, KRG
Self-proposed Internship, Internship, collaboraion with various people, regional revitalization, environmental science, practices

23D BH4E Course Objectives
WEAA L H—2 o T HDORr AREDAL S — vy TR T, FEET DD TOAX N - BUBERE 2 5N T
59,

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

¥ 3% H4E Course Goals
EETDHRES, AF )V, v A REeF IS5,

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

2 EEHE Course Schedule

DRI 1) ARRIAL 21— 2o 7 1, Hor A~ R CEML £, BIE2 M LT b0, ZOM A OB EHEICar~
JRUTREW,

HLLIE,

(R 2IBRER B FHE R A2 — vy TR BB DRO T BRE R BRI BRBEE FZHEBOIC T 250y H ~ YAE R E
DEYAZ =27 IZELTH, BALLL TRELE T, BEEZFHLEITHLOT, % HOREHEITHARLTTEN,

E Dy A RRE OGS EERERERI A2 — vy | OFR 2B ESLR0ET, PEREOS AT, RERER P
S—iy 7 LI EOFHABAMIAGERVES, o, OB ARREORBRAL S — 2y T AT TG AT | R
BPALZ =2y LI OFFABRN G20 ET,

[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 1 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.

#mPrE (FPE-EEEDAABLSE Homework
SN 1A HED AT HT- > T, DM ELEL TS,
LGRIN 218 BOREMAL Z—0 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.

RAEST D BEHE Lk Grading System
FAEPMER LA Z =2y T B OHAEELGON) , IEENRIRGONZ ST T DA 2 —r vy TS BE OB RESEIZL T,
95,

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

fh S ERFEIED & Other Faculty Requirements
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TXALZEFE Textbooks

& 52 BE Reading List

SBAR—LAR— Websites

WD HR—LR— Websites of Laboratory

{i5#% Additional Information

GER 1] BEEGOFNZ., LT (galapen@ees.hokudai.ac. jp) I ZERE D&,
(IR 2] R/ 2 —2 oz onTE, AU EROTTONABRERFHE D H AL L AZBWT, i35,

ITFREHBITHE T,

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

FEHN

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

Methods]
2% H Subtitle 0
E{E %A Instructor HH Fngk [TOYODA Kazuhiro] (K227 HIERER 55 B 202260

1B E Other Instructors | GREVE RALF GUNTHER[GREVE, Ralf]J{&¥E B FF22HT), RAM AVTAR[RAM
AVTARI(HIERBR BE R} I 2855%)

L BHIER Course Type BRIER AR MR E

BB Year 2023 K EIBIES Course Number 045036

EAME Semester 271 B 518 Number of Credits 2

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

& FF} - U5X Eligible Department/Class

F>731)>4'3—FK Numbering Code ENV_ESD 6341

K52 —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
BREERRS RER b GREEFHER)

LARJa—F:LARJL Level Code, Level 6 KEERBE (&1 - BEPRE) B AL E CRRZNAFOR B | FeiEEFRB)
4340 —F £ Middle Category Code, Title 3 Fidm

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

BE83—F-8#8 Language Code, Language 1 JEE TR

Type

=P EREISEE DRI E Availability of other 1]

faculties

18 R E1H Other Information BRESAL PR B R B

ZERHEA X Class Method 1

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

23D BH4E Course Objectives

ERRBREICRB T3 ESERMMEDOAIa = — 2 a FIEOBMEEZTL, L., L ET, LR —FOER, 7V EBT
—var, RO R N E ST, PARTEEOSESEFRRELH CEBM RO = —al B L LN TEE
j_‘o

¥ 3% H4E Course Goals
ERRHR R FERE Cala =7 —ar 570 DA AX LV EE G TS, BEihgtErES LB r—ravs
1TV, JEFECRHEZR I BEIZ OV TR TE DI85,

122 5HE Course Schedule

LER SFETORHEBERRY, B2MRERICEATIEERRAL M ZOET, IV —T T = TENW T LT —ay
UL, 7TATT LB T—2ar BT 0ET, BARANEEFEDOROaIa=r—Ta it IREINV—T7 TOEEEZBUT
fletEsnEd, (177A4,71~)

ke A AT T AT Ipatasr—vard 1 5t 1 OFT A Ay a ACBE T AN MEEFOET, ZhHRA07
ARSI BERAR L EZOET, BlOAE —F L3NG NG ERHVET, G I7T7R; 7T 4 —)V)

3B AL R L, WPJERTHEIZAR L OR RS O AN IEZF O ET, HERI T Y ORI RMLRE 2 AL 7oA
BRIC rﬁj‘fux'r/7%%0ié‘o{§ ALL T 23— APV AR—MAERLES, (47728 H)

ERFE (FPE-HBEFONBLSE Homework
DIRIASRFFE IS HI LI 2o TOET S TAT 1 7 DRGIBIL T, RETRED AR NE AT E I TRETR
DT DT IV FFEITAT AL 7T DR R 2528 T D LR SN F T2, MHTIIHY ERE A,

RAEST D BEHELF % Grading System
BINREFE (50%) . FFZE ORI E T B ODRIEEOLR— TN —TF 42w ar (25%) . BRI B35
VBT = al BTN —T T4 A T v a (25%)

fhFEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory
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{i5#% Additional Information
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F1 B4 Course Title BRETHC 25 5)5% 2% 1 [Special lecture in Environmental Science Development 1]
EZFEB Subtitle 0

EE# B Instructor A FEs [YAMANAKA Yasuhiro] CR22BE tER BR B2 AL 22 0F 7EB5E)

$#H LB Other Instructors | [ITZ 5 EHBIIYAMAGATA Yoshikil(BEEFRFAKT)

# HFEA Course Type BREER AR MF

BB Year 2023 FEIES Course Number 045037

EAR Semester 15214 B {7 Number of Credits 2

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

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_ESD 6410

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

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 BEPEE) B AL E CRRIZNAFOFR B | FeiEEFRB)
th 4331 —K -4 Middle Category Code, Title 4 KepIEE R

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

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

Type

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information REGAL P REUBARERL B

ZERHEA X Class Method 1

F—")—F Key Words
AT LT A MIETE b, Bt rTREM: . KB B R

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

2% d B1Z Course Objectives

FERDOET Y AT LT A A HUBIE ML & KA B fth D FfE TREMEDBLE D EVAH T,

Study future urban systems design from the point of views of regional revitalization and sustainability focusing on climate
change.

¥l 3% H4Z Course Goals

AFRETIE =R =2 — "IN TV — U TR RSO EBUCT T, T OMBENEERBI T HEEHI, HF A
BT VOV AT LT P AATOWNWTAX AR TOR MR E R M E 2B O CREMIZTEE 35, IFERNEIZ O
TIETROF—L_X—=T 5L TLIEEW, https://yamagata.sdm.keio.ac.jp/

In this class, we will introduce the latest research toward carbon—neutral and well-being future society, and practically learn
about the system design of regional revitalization scenarios by combining studio—style discussions and field surveys. Please
refer to the following website for research details. https://yamagata.sdm.keio.ac.jp/

{8 % 5HE Course Schedule

RARAE B R 21X U &2 & FERHE rlREME D BLE O LER T O Dt o AT ADEHIZ BT DR D> VAT A
FEEHERATFES,

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.

EFrE (FE-BETHFEDRHNAEESE Homework
LR —MNE AL E,

Students are required to hand in reports.

FAEET D B2 LF % Grading System

REA~OBNMREIE(25%), FEE DO ~DB - HEREERSR), 7B T —rardNEEH), LR—M250)IC Lo TRREiT
Do

Evaluation: by participation attitude for the class (25%), contribution to class discussion (25%), presentations (25%) and reports
(25%)

fh S ERFEIED & 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.
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

RT3 HIMZ TR D 2 b T AR - FRELZ2DET,
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The followings are also assigned as textbooks for this lecture:
Yoshiki Yamagata and Hiroshi Maruyama (2016), Urban Resilience: A Transformative Approach. ISBN: 978-3319398105

Briif (NIES Research Booklet) https://www.nies.go.jp/kanko/kankyogi/70/70.pdf

AEEERE Reading List
http://www.cger.nies.go.jp/gep/ 716X 7 m—RA[RE/: GCP [EBRY — 7L ay 7}

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

AEZE DR—LR— Websites of Laboratory

{##% Additional Information

9/4(H)~9/6K) DA T EL T5, Bl H HICE TN AELLG A ISR G E @RI @35,

This lecture is scheduled to be held from September 4 (Mon.) to September 6 (Wed.). In case of any changes to the start date
etc., students registered for the lecture will be notified individually.
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FLB 4 Course Title B i S5 1525 I [Special lecture in Environmental Science Development II]

FEZERAA Subtitle 0

EE#B Instructor 1B HESC [OKINO Tatsufumi] (K 2R7 M ERBR 55 Bl AR 3205%)

B % 8 Other Instructors | /&% BT [SATO Atsuko)(HVZH/L=TINSL KRS, LT FE[YAMASHITA Teppeil(H 4
KA BEIRR )

L HFER Course Type RELE PR MR E

BASEAE R Year 2023 K& &S Course Number 045038

EAME Semester 1528 B 578 Number of Credits 2

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

W& EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESD 6441

K52 —K -2 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
BB BREEE P GREEE FH)

LARJ)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - TP AR E CRENBRNEORH  BHEfER B)
th 5 #a—F -4 Middle Category Code, Title 4 FrplaEe

INDHEO—K 4 Small Category Code, Title 4 [EPEER B2

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

Type

P ERBIEZFE DRI E Availability of other 1A

faculties

# R EIH Other Information BREGAL P AU BRRER B

B EREA Class Method 1

F—")—F Key Words

VERRE- KUEEBNBOR, 7 AV, AV 74V =T M, EFEEOR, ENER

I N3 ODA, JICA, SCHRE 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

VERRET-: 7 AV OHIERIRBEAL OB AT DN TE 2 DA 1R 2,

W HARDEBREREE %/ OB REPEIIOWTEE T,

Atsuko Sato: Providing current status of politics relevant to global change in USA.

Teppei Yamashita: To study significance and issues of Japan’s international environmental cooperation.

FI:Z B4E Course Goals

VEREECT: AAREBIRDBORILE AN = A LEMDIEIZIY | SRR BORIE L OWCHfET D,

I EEEEOHGESND JICA OIRENZEL TR BHBENTEHIL,

Atsuko Sato: Understanding various processes of policy making by comparing US with Japanese politics

Teppei Yamashita: To open a gate of advanced foresight regarding JICA’s operation based on international societal demand.

2% E5HE Course Schedule

VeES1: 2 B 8/7,8/8) (A T4 3#5%)

LU RIEEEIL O — AT a— VIR

R BNERSBARIC T DT AU D1E|

T AV DORGEIERNE T 2V b T oia, AR "N ST U
. T AU H OB AV T A =T M O SEISBEOR

DT ATy av

Q1 B W DN

(L FEE: 1AM (8/9) G sk (FiE))
ODA &IF7212)n 2

JICA LEBS R /)
SCHIAA & E AL

MO LT LZH | OXE|

EX0)

Q1 > W DN —

Atsuko Sato: Two—days Lecture (August 7 and 8; 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

Teppei Yamashita: One—day Lecture (August 9; on site)
1. What’s ODA?
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2. JICA and International Environmental Cooperation

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
EHRE I T BB NEEERD,

Review is necessary after the lectures on each day.

FAEET D B2 LF % Grading System
BRI DT ARy a ~OET5%), L AR—M256)Z Lo TR T2,
Evaluation: by contribution to class discussion (75%) and a report (25%)

fh S ERFEIED & Other Faculty Requirements

THX AR ZF]E Textbooks
HER OB R A AL
Distributed at the lecture

%52 BE Reading List

SBA—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{l5% Additional Information

8/7(H)~8/90K)DEfi#A T EL TWD,

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

This lecture will be held intensively on August 7 (Mon) through August 9 (Wed).

Students are expected to have the ability to read scholarly articles (handouts) and lecture notes in English.

73




F1 B4 Course Title BRETHC 2R ZE Z2 T [Special lecture in Environmental Science Development I11]
EZFEB Subtitle 0

EAE%E Instructor JIE il [KRAWAKAMI Tsuyoshi] (FEIEEJ5 @RI (11.0))

#H LB Other Instructors | BH F15L[TOYODA KazuhiroJ(HIEREREEFF FF 98B

# HFEA Course Type BREER AR MF

BB Year 2023 K EIBIES Course Number 045039

EAR Semester 2571 B {7 Number of Credits 2

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

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_ESD 6411

KS¥EI1—K 8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
EED) BREEFF 7Pt GREGE I

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 BEPEE) B AL E CRRIZNAFOFR B | FeiEEFRB)
th 4331 —K -4 Middle Category Code, Title 4 KepIEE R

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

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

Type

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information REGAL P REUBARERL B

ZERHEA X Class Method 1

F—")—F Key Words
[EHEOTEE), KRR, ILO EBR@EEAE S5EEE, BhdET 7 a F oy YA

23D BH4E Course Objectives
FBEREE - — BRI DO EREM AU EENC OV TOEEEZEBEL T, B2 - fdEATHOBERNDOHL AL LWERIGTED 12
VL7 BRI 1B 2 B 2D B, F-EE ILO)DAEHFDOEFRIT OV CEEERD D,

¥l 3% H4Z Course Goals

1. —RRBE L EIEREE OB R A I ER T D,

2. FEICHBIT D EEREUCEIRB O FEEENSTF O, 2k B & Ok - @& FUeEIIGH TE D,

3. TrvarFozy Y AN O S B BRE O (R 725 N FiEETE H TX 5,

4. T4 NVRLV OGN BEEL TOBOR - EHIE ETr—8RELCTHET D,

5. EHEHEBIOOEDTHD ILO OIEFEI DUV THFRATRD | EBER 725 i TE N DWW CERAE T 5,

2 EEHE Course Schedule

WA LU T, AR EKSRIB Y, TARZMIEL B B, — R EREL I BBREOREICOVWTE LS, 2 HAMD
T, BUGE S AR, R CREEPEIRIS . MARAR IR | BEFEMIEY VA7 VI B DR MR OMEE RIS, £
7o B D ERR B I E | E &L COBUORIER L ik, BUEL L ToOlEFIEELT, ILO BERLAETAISH
LCWBT 7y arF oy 7Y ANETE LT 57 BB Sl - e 2 E A L 7L — TR & 170, ek, aut HER/ELAH N
TEYHRETHIUR., EBEORSGRIRET 7 arF ey VAN 25HHE T35,

- —HANEAFEAE BARNFAR G R RET D, i FRITEARMICTRE TN EEICAIEN R B RN AN CEXHLIC
W E A AGECTH R T D,

= BIpB N\ IO REFFOFEOSMEREL T, EMHPZRNEIZOWTIEOL CEF CEAIDCHHE M5,

— AEERTCE 1LO (EESEEEED) [ 8% T2 BB HIIZE C, ZNET 20 FEM, A, AAA, ZLUTHRETA R EILE
(2, FEOF BB N EFHBIOBERSICHEED > T& 7, SRIOEFHER T, BEEYINE (8, 74P —), ik
AR, RN SR REY NV RT S TUE) | BE AR R A RITUR)  BORRE (NI T a A
F) %12 3617 B ERERL B & L C OIS B G A8 A5,

- BB D BAR 2 — ARS T4 — R B B RIS L, FELICEZ DNROFERLETD,

1 A4 HCK) D10:30—12:00: A hay 7 al  KIRFEE T4 ER): 2)13:00—14:30: KIRIFNBAKIRGRI~ — KERFHYE
WZED ANMEBREEA~DOEEE —: 3)14:45—16:15: T ARAMIL D —HRERBE L 7 B ER BE~ DB L Al AR Ik lo i 7= e —
VAVIZASET:)

1 H 5 H (&) 48:456—10:15: U AV NHEREL BESEMIVENEER O BRI UGS — — R FEEY . UURNIREE, BT HEHE
By, WAV YA 20 —; 5)10:30—12:00: BLESERRE O J7 @ BR BT o3, 6)13:00—14:30: % B @ 24 —=
TETIarF ey ZYANOIEN (EFA); 1)14:45—16:15: 22T BT D5 B bidkE

1A 6 H(d) 8)10:30—12:00: AFZSRPUZE DI TWD I BHE O F7 BB U (otk, BREH ., 12 74—~ /Ui,
RS ),  9)13:00—14:30:1L0 [EERF I UEODIE FH VLR B - 5l 22 25 A o=l o ERE R, 10)14:45—16:15: 2
=T (H 5 OB - e RO EZOWT); 11D)16:30—18:00: 325 : &M @ e &b —=0 77 7y ar
=y ZUANDIE R (€7 4)

17 7 H(H) 12)8:45—10:15: 7 @EREEITHE R T HHEEFZEE-SDG & 978 5855 - W399 115 -5 13)10:30—12:00: PREEEHE
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T3h LR I3 T AT R a5t 5 14)13:00—14:30: 7 v — 753453 (A O EIC BT A B g o FHHE Iz >V
), 15)14:45—16:15: [EEIR B OHFOEEE, £

EFrE (FE-BETHFEDORHNAEESE Homework

AGERONRIIER  SCRITETZDDH, FEBIZ2 T F0ask - BT ERI T L B2 f5S BREZ2 Vs, BE R/ L — 75w
FEMRASICBINT A ENBENL AT DI RDSNS, BLTFD ILO D77 (lo.orgld 5L DBEE RN BB L7125,
www.ilo.org (ILO DOILFET )

http://www.ilo.org/tokyo/lang—ja/index.htm (ILO @ H A&ZE 7))

http://www.unforum.org/unstaff/50.html GEEIOFEI. HAGE)

RIESEM D EZE L% Grading System
I T — TR~ DB NIEEIE (60%)E F LD DFEF(40%),

fh S ERFEIED & Other Faculty Requirements

TXARZEFE Textbooks

EEIE T RE Reading List
S
/o
S

SBAR—LAR— Websites

HEREDHR—LAR— Websites of Laboratory

www.ilo.org (ILO DIFET T 7)
http://www.ilo.org/tokyo/lang—ja/index.htm (ILO @ H A&KZE =)
http://www.unforum.org/unstaff/50.html GERI DI, H AZE)

{i§% Additional Information

BN 2L DTo0ITIE A5 FR, FEBL O NV -T R~ DS INIMIAL 72D, TEHIZT R ZINTRET T2\,
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F1 B4 Course Title BRELR 2 YFET AT ) Fidf[Advanced Course in Academic English Writing for Environmental
Sciences]

SEZEFAHE Subtitle 0

EE# R Instructor L — Ak [Nate Renner] (KRBt HIERERBEFL F0F5EB%)

HLE B Other Instructors

FBFEA Course Type RERFHEEMEE

BB Year 2023 EEIES Course Number 045040

EARS Semester 15214 B {7 Number of Credits 2

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

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_ESD 5301

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

EED) BRESRF P GREGE 750

LARJILaA—F:LA)JL Level Code, Level 5 KFRE (& 1 - BEPIER) AL B GEREZRNA O B) | KFpEItiEez

¥FHH

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

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

Si83—F 58 Language Code, Language 1 BEFE TR

Type

P ERBIEZF DRI E Availability of other 1A

faculties

# R EIH Other Information BREGAL P RSB R B

B EREA Class Method 1

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

2% d B1Z Course Objectives

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

¥l 1% H4Z Course Goals

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

{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

EEFE (PE-EE)EDANELSDE 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.

RAEST D BEHE Lk Grading System

Grades will be based on participation (30%) and writing assignments (70%).
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fhFEREIE D E M Other Faculty Requirements

TX A -#F & Textbooks
Science Research Writing: For Native And Non-native Speakers Of English (second Edition),Hilary Glasman—deal: WSPC
(EUROPE), 2020

EE 5 E & Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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Division of Earth System Science



FLB 4 Course Title HERFE R} 256 S0 3¢ 1 [Seminar in Earth System Science 11]

HEREB Subtitle 0

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

Y E Other Instructors | B2 ZB[All Staffs of the Division](KFBr BB AL FB5e)

FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2023 Ef[EEIZES Course Number 055003

HAR Semester A B Number of Credits 4

BEMRE Type of Class 25 2 G SC(HF | AREER Year of Eligible Student 1~3
7%)

W& F 252X Eligible Department/Class HHERE B FFEIR

F2/31)2 %4 3—FK Numbering Code ENV_ESS 7702

K4 —F -4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

A 5] BB AL ABE (HOER & R 2 )

LARJLa—R:-UAJL Level Code, Level 7 REFRE () HEE R ER 2 S L)

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

INAEEO—K 4 Small Category Code, Title 0 HUERFE B} F5m Sl ot

B E83—F- 558 Language Code, Language 2Eﬁ&&v%&®N4Wﬁwﬁ¥¢%%%RE&_ﬁ%éﬁ(ZK
Type ISR R E T DR

P BISE DT E Availability of other 2 TT

faculties

## 2 FE1H Other Information HOERPEI B R B R B [(EFRE ]

BEEMAX Class Method 1

F—"J—K Key Words

5S¢ IOk

Recent science papers,
37— seminar

2% BH4Z GCourse Objectives
HERFE B FZ O E NI OB O FEICfifiL, BEET 5. X1, B O OWFIES B O 00 B 0 O E ORI EE 5 KL,
AR ZE L CHRETED D.

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

Zl|5Z B 4Z Course Goals
LR SCDFER

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

235 Course Schedule
a—22HE, bLAIFNIVL /NSRRI N —T DHEIZ L > TEMEENDEIT—IZBML, thE DORRELBEEFRICSM,
FEENLRETD. EE HFEOFMIIo— Ao TS,

To attend a seminar for the presentation and discussion.

£FEEE (FE-EBFEDABLSE Homework
H AR B 4y O T — < I Z B D A BB OBFSE Ak ARG 5.

Read reference papers. Prepare a report on recent researches.

AAESTM D E# L% Grading System
Ka— AT LIZED DN EI T A~DBIN - R FIREITLD

Participation and oral presentation

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
PE 5 OFEMIE S a2 —AOE LY H B ICHIWADELZ L. LT —ANAZ L ZAE R LA B RO L.
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I Details of the seminar in each course are available from a staff in charge. Aldo refer to information given in a course guidance. I
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FlE4 Course Title

HERFE B85 51 A S92 1T [Research in Earth System Science I (for Doctoral Dissertation)]

S ERER Subtitle [

EEZE Instructor

B I [Chief of the Division] RF BB Bl 750

H Y2 8 Other Instructors | B 2# S [All Staffs of the Division](KFFrEr b Bl 5 05%)

FL BRI Course Type BRESRHEBE R MR E

BASELERE Year 2023 Ef[EEIZES Course Number 055004

HAR Semester AR B Number of Credits 8

BEMRE Type of Class 25 2 G SC(HF | AREER Year of Eligible Student 1~3
7%)

W& F 252X Eligible Department/Class

HhERPE B

F2/31)2 %4 3—FK Numbering Code

ENV_ESS 7802

KS¥EI—R 8 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

FREAER

BREERL R (BRI A %)

LARJLa—R:-UAJL Level Code, Level

7 R () PR E (WRFER SR 2 Te)

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

8 FrAAITZE

IND¥EO—R £ Small Category Code, Title

0 HHERPE B 455152

E5Ea—NK - &5 Language Code, Language
Type

2 AAGENR OBEZBEONRAY U TNAREE | ZEEE P E % A
FEMITICE) AR E T DR

]

i (AA

PR BEEDRIE Availability of other

faculties

2 A

## 2 FE1H Other Information

HhERPE R AR PR A H [ EFRE ]

BEEMAX Class Method

1

F—"J—K Key Words
36

Doctoral dissertation

23D H1Z Course Objectives

LR SRR D7, MERFE 2B D e 2 2700,

Doctoral dissertation

H|5Z B4E Course Goals
[N RES AT

Doctoral dissertation

225 Course Schedule

FREHEORED FIT, 4 B O —~ BT 5@ ERItE 52700,
To complete doctor’s thesis under a supervisor
Participation in seminars and fieldwork and/or laboratory work

EFEFEE (FE-BEE)FDORANAELSE Homework
HERIZ, & B OFET —< 2B 0304, R, BEREIBI).

Presentation and discussion about individual issue on doctoral dissertation

ST BE#LH % Grading System

WHIEOIEBFEL IV A, HFIEFER, 1RSI LR S 8Dt & ISR 32,

Doctoral thesis, publications, presentation

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{§% Additional Information
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F1B 4 Course Title HERBE Bl 5% SCE# ¢ 1 [Seminar in Earth System Science I ]

REEHE Subtitle 0

FHEZE Instructor B & [Chief of the Division] (K¥ BB BEAt b0

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

# HFEA Course Type BREER AR MF

BB Year 2023 K EIBIES Course Number 045041
EAR Semester B B {7 Number of Credits 4

B EMRE Type of Class ¥ SLWFZE) | FHRER Year of Eligible Student 1~2
& FF} - U52X Eligible Department/Class HiER S Rl B I

F243)2 %' 2—F Numbering Code ENV_ESS 6612

K52 —K -2 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
i E:05) BRIER e (MERE R FHIK)

LAR)ILa—FK:LAR)JL Level Code, Level 6 KPBE (& - PR B R E CRERZAROFR A | FEiEEFRE)
th 5 #3—K -4 Middle Category Code, Title 6 AfFsEfaig

INDHEO—K 4 Small Category Code, Title 1 HUBREE Bl S50 Gl e

=553—F -5 & Language Code, Language 2 AARGER OHFEDOASAV I AR, Sl B R ERITHEH SR (HAGE
Type AFHFE) B E T DRE

P ERBIEZF DRI E Availability of other NG

faculties

## R ZE 18 Other Information HERE RS ERGAE B MERE]

B EREA Class Method 1

F—")—F Key Words
FORTOMF IR L, T3 —
Recent papers, seminar

23D BH4E Course Objectives
HEREE R 2 B 3B E NS OFRBr O eI fid, BfET A, IBIZ, B OB Oin L0 B OO IRIN/2 8%
FEL, Sfima B CHREIED D,

Understanding recent progress in science related to master’s thesis

¥ 3% H4E Course Goals
B OAFFEEN ) O FRAiE

Understanding recent progress in science related to master’s thesis

122 5HE Course Schedule
a—22HE, bLAUTENIVL /NSRRI L —FOHEIC L > TERINDEIF—ICBML, B ORFLFIEX, 351
m, F-ESLFETD. EE HIEFTa AT LIRS,

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

n
\\?ﬁ

EFrE (FE-BETHFEDRHNAEESE Homework
FEFRUENFOT=DIZ B NI SR B HE LS B B9,

Read reference papers.

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

Participation and oral presentation

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

%52 BE Reading List

SBAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i5#& Additional Information
N JEE OFEITA T — 2O BRIV EDELZE. bLITT—ATA X 2B E S RO L.

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

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

FEZERAA Subtitle 0

HE# B Instructor

B [Chief of the Division] CRZFBBREEELF65%)

$B 4% B Other Instructors

BT 225 [All Staffs of the Division| R FFEBR 5L F55%)

# HFEA Course Type BREER AR MF

BB Year 2023 ErfE1E|FES Course Number 045042
B Semester A B Number of Credits 8
REMRE Type of Class AL FTE) | FHBEER Year of Eligible Student 1~2
Xt & ¥F- U5 X Eligible Department/Class HBR P ) 2 B

273124 3—FK Numbering Code

ENV_ESS 6622

K52 —K -2 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

PR =

BRELAL BT (i BREE B 550

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

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

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

6 BFEfEE

IN3¥EO—K & Small Category Code, Title

2 HERFE P45 BT SE

EE0—K+EEE Language Code, Language
Type

2 AAGER OGED AV ITNAZHE, STl B R IER M Z 56 (B AGE
NIFTERE) ZIRTET D12

2 EEEZEDTE Availability of other
faculties

2 ]

## B EH Other Information

HuERPE B s PR B [EFRE ]

BEEMEA Class Method

1

F—")—F Key Words
&5
master’s thesis

23D BH4E Course Objectives

& LGSR D70, HERERAIZB T D0 e 2709,

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

Fl|3%E H4Z Course Goals
& 7msTVERK

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

$2 %5 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 ICHERENS.

Prepare own data—set according to own research theme.

RAEEE M D E#E LA % Grading System

Ha—AZT LT, BRSO AIER R ICHESWOTEHET 5.

master’s thesis and presentation

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 B4 Course Title BRI ER [ Fundamental Course in Paleoenvironmental Science]

FEZERAA Subtitle 0

HE% B Instructor A IEf [YAMAMOTO Masanobu] (K %5Be M ER B Bx B 2 AR FE85E)

$#H B A Other Instructors | B SZ[SEKI Osamu] ERIRFHAHFZERT), AR FAIRINO Tomohisa](HIERER BERL-AAFSERT),
K45 EAIMATOBA Sumito] URIRAT-BRAK—07), B FTEIIZUKA Yoshinori ((RIRF}:

i)
L BHIER Course Type BRIER AR MR E
BB Year 2023 K EIBIES Course Number 045043
EAME Semester 15 (F ¥ — | BAIE Number of Credits 2
A)
B EMRE Type of Class % IR Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F2731)24 3—FK Numbering Code ENV_ESS 5100
K¥EI1—K 4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
BB BREERL AR (HIER B Rl 2 LI
LARI)ILa—FK:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERIZ2NEOR B) . KRB ILHF
EL L
th93¥H3—K - £ Middle Category Code, Title 1 FErEas
IN3¥EO—K & Small Category Code, Title 0 Z DM A HI72H D)
B E83—F-8#8 Language Code, Language 0 AARGETITHORE
Type
= EREIEZF DT E Availability of other 1 7Af
faculties
18 R EHIH Other Information HuERIE R BB EL A
B EREA Class Method 1

F—J—F Key Words
WERER, RS, I, HIERIEREL

Paleoenvironment, Paleoclimatology, Paleoceanography, Global warming

23D BH4E Course Objectives

HERBRIR OISR T T 552 T, BUUEOHERBR RO LB %, BEORBEEZEOB ANLEETHZENEETHD. Kl
FTIE, HIERBRBEMI A HED 20 X COHEMNFHRLL TR D, HEREICE T 5k F RN LA MR35,
Understanding paleoenvironmental changes is crucial to the projection of future environmental changes. Lecture is given for
understanding the outline of paleoenvironmental science by learning its methodology and perspective as a basic of modern
environmental earth science.

FIE B 4E Course Goals

HREFOIE, B2, @EO AL, BIAEOBRE DO S, f$R T HA~OTE A BfiE 3 5.

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

{8 % 5HE Course Schedule

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

FiEwm (UAR) [W&ET —h47, Taxy, KEV AT A, 74—K/3v7] Methodology

RS OGS E) s (L) [20 HHidiERZ k] Climate changes in historical times - forcing

JESEFROKEEE) 0 (UA) [REZELOHFE~DA737K] Climate changes in historical times - response

TARAT DO B A7V (HI5) [T A AaT ORFEMEIRHIORE L, KIROFEELL TOKFEMAL, DO A 7LD R] Ice
core and DO cycles

RENFEAAEB KRGV A7V (BRF) (RED R AED), =7/ VES), TOKmEZED), KWRDKHIKIRZZ O AN =
A A] Ice core, greenhouse gas and carbon cycles

FTHERr— VS HE % (AB) [AEREFED S, SST Y'ur, Yy 27/l P AR, bipolar seesaw] Millennial-scale
variability

HELED K (BRFRRINLAE) « 3R (IRERHT) N 2 288 (ONBF) (IR FRYR 0D A PE « MiF - IR RWE SR [RINL{A~ 1] Isotopes and Earth’s
carbon and water balances

Aty FHAINEKIRELE) (NEF) [UE B, B YT X, Imbrie JiROKIKEET /L& LRO4 A3 Y& il #]
Milankovitch cycle

T Aty F YAV EMO G EREEE T EORELR (NEF) [T A X237 RV Afedk EONARB MR, MEKAELKIR &, SMRICL D
B2 R 005% 77] Glacial-interglacial cycles and sea level change

IO O T (B) [T aeomnb 7= LGM O BEIRAE] Worlds of the last glacial

HIER S 28 CORAEZEAL (B8) [T 7 b= 7 A r— )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, €350 PMIP
Hy7248 53] Climate model and paleoclimatic reconstruction
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TV T HBL TR EDRIEE B A =R 5 (B) [F WAL KUEL B 2 5112 Y] Mechanisms of past climate changes
examined by paleoclimate modeling
LD REEF R () [IPCC, & fEsD & El] Projection of climate

EFEEE (FEF-EB)FDORALS E Homework
T EE BT R

One hour for preparation and brushup

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

fhFEREIE D EH Other Faculty Requirements

T¥ AT Textbooks

AEEERE Reading List

F VT T N— S RITNEE A E)E, 2008

Earth’s Climate Past and Future,”Ruddiman: W.H.Freeman and Company, 2000
NIEERBED10TTH SR /)15 5kt L — Ny V% 2017

SBAR—LAR— Websites

AE=E DR—LR— Websites of Laboratory

{i5#% Additional Information
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FLE 4 Course Title

HER S5 K Ittt Fundamental Course in Cold Region Sciences]

FEZERAA Subtitle

0

HE# B Instructor

) 71 IWATANABE Tsutomu] (EIRENFHFSERT)

$B 4% B Other Instructors

T ZZ[SHIMOYAMA Kou](KIREHFIFSERT), BH BUS[TOYOTA Takenobu] (iRl F
WFFERT), =3F S RIMITSUDERA Humio J({EIEMF - BRAR—Y7), #21L 1E[SUGIYAMA Shin](f%
IRAHEAESEAT), A ZFEITISHIRAIWA Takayukil({KIRMF - BRAT—Y7), W35 ¥ AIMATOBA
Sumito] (KR - BEA%—Y7), GREVE RALF GUNTHERI[GREVE, Ralfl({f{E R F015%
AT, 8% 5FEIZUKA Yoshinori]EIREL EAFSEAT), A1 SFISHIKAWA Mamoru](HiBKER
BE B8R JEBE), PODOLSKIY EVGENY[PODOLSKIY EVGENY], Z W & #k[MINOWA

Masahiro ] (IR B EWFFEFAT)

FLEFERI Course Type

BRI PR PR H

BAEEE Year 2023 ErEZI&E-S Course Number 045044
HAM Semester 1% 8 (F ¥ — | BRI Number of Credits 2

L)
B EMEE Type of Class e YWRER Year of Eligible Student 1~2

YW &REF} 2S5 Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_ESS 5102

K52 —K -2 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

PR =

BREEAL BT (o BREE B 550

LARJILaA—F:LA)JL Level Code, Level

5 KBE (&1 ST MR CGERERZNAOR B) | REEFeb@iR
F#FH

th 43—k -4 Middle Category Code, Title

1 FLAEaR

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

0 =DM R B HI72H D)

EE0—K+EEE Language Code, Language
Type

2 HAGER OPFEDANAV L HNARHE, Tl RE
RITTEGE) R TE T DIRHE

BRI F 30 (HAGE

B IEEDRE Availability of other

faculties

1A

18 R E 1§ Other Information

HBRPE R R BR R A H

BERMEA Class Method

1

F—")—F Key Words
=P e 2 N N 78
cryosphere, snow, ice, polar regions

2% M B1Z Course Objectives

LK IR AM, RADPORERZRE THEICELETOIHED—4 %, TOKDBEE G LI BRI~ 70 H RIS &1

I LIRBSE, DIFEITO DO <SRBT,

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

SESFRTFKBIR ORI, FOKE P HIERER B IR & FI L P T2,

To understand the characteristics of cryospheric phenomena and the role of cryosphere in environment of the Earth.

$2 %5 Course Schedule

TREOIHFIZBE TS 15 MO R EA L=/ A7 TT),

1. FEoKE LR AT A

2. BE-FHEOWHE

- KIDKR

. KB

. T AR TR

. IR DKL

7. FIHEOK G

8. MoK LIE RS

Omnibus—style 15 lectures on the following topics:
. Cryosphere and climate system

. Physics of precipitation and snowpack
. Glacier and ice sheet

D O1 B W

. Permafrost

. Ice—core science

. Cold-region hydrology

. Cold-region meteorology

. Sea ice and marine environment

CO 1 O U1 &~ W DN —

#FrE (FE-BETHFEDRHNAEESE Homework

A PSR SV BEEROAS B O/ — MEIZHEWNTIEE L, AR sl 3480 B 3570 8 U TEIRZ RO 5,
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Review handouts and notes

REEE M D E#E LA % Grading System
ERAOBIMNBEERK BT SIS/ T AR LR — N2 SR 35,

Quizzes, short reports and participation in class

fh S ERFEIED & Other Faculty Requirements

THX AR ZF]E Textbooks
REAFIE TR 95, Text books and references will be announced in the class.

E X5 & Reading List

S BAR—LR—T Websites
http://www.arcus.org/, http://nsidc.org/data/seaice_index/, http://wwwsoc.nii.ac.jp/jssi/

AE=E DR—LR— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/
https://sites.google.com/site/courseincryosphere/home

{i§% Additional Information
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FLE 4 Course Title

RGeS et im[ Fundamental Course in Atmosphere-Ocean Physics]

FEZERAA Subtitle (B AFER) [

HE# B Instructor

BEIF 1B [FUJIWARA Masatomo] CK P BRER BE RN 07208

$B 4% B Other Instructors

KB BE—ES[OSHIMA Keiichiro{EIRE 2B 22T

# HFEA Course Type BREER AR MF
BASELEEE Year 2023 ErfEEIF S Course Number 045045
HR Semester 15 (B4 — | BEAI# Number of Credits 2
L)
BEWEE Type of Class s 3t &R Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_ESS 5100

K52 —K -8 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

e

BREEAL A (Mo ERPE B2 550

LARJ)ILa—FK L AR)JL Level Code, Level

5 REEFE (&1 S SRR A (A2 EOR B) | REFEBEHER

F#FH

th 43—k -4 Middle Category Code, Title

1 FLAsaR

IN3¥EO—K & Small Category Code, Title

0 ZOfth (e A HI7etm)

E5E0—NF - 53iE Language Code, Language
Type

0 HARETITORSE

B IEEDRE Availability of other

faculties

1A

18 R E 1§ Other Information

HBRPE R R BR R A H

B ERMEA Class Method

1

F—J—F Key Words
KRG, WEES:, RRKMEER, g, i\
&, MERIRAEAL;

e RAUE, BV
BUREER, BURIEER, RT > >y /WIREE, POREERRE, HEER G

R, BT, REETR

il
>i_
A
=
A
N
N
\
&
A
H
R

, WY

2% d B1Z Course Objectives
BLEORKEMFEOREECME B - A2 0L, TNOEBME T 572002 KR - BED N1 F BN FZO R F 5, K
SCUELER O FE/R BB LZ DA = A LO A 22 58 BRI 5,

¥ 3% H4E Course Goals
KRAEHFEDOREECNEER - AN A 7Ll 35 KR - MFEED )15 B F O Fetfi % B 1595,

$2 %5 Course Schedule

(K&m)

1. KfEDOFEL,

2. KRB |

3. KB HA 1

4. REFERE - KR5UbF

5. FERREAY V8

6. KAEZE) 1

7. RAEZSE) T GERE(L)
(e

1. BRI B TR BR - K OPEE
2. W 7 7> 7 A BIGIN K - MR A T
3. WELED S W 5 PR 5 - T
4. INLORAT » BB BR

5. WLEDWRY - K DIRE

6. HELEDBIH - HhERIERZ (b i
7. TARNAEE

#HFE (FPE-EE)FORNBLSE Homework
ARSI TV MRT v 7 u— RSN E CORTANERIRE 2 IR E 35,

REEE M D E#E LA % Grading System
LR —hERERE LT, KERESHEERZ B CRE IG5,

fh S ERFEIED & Other Faculty Requirements

T¥ A ZFF Textbooks
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%52 BE Reading List

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

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

{i§% Additional Information
JFRRIELU T, KEFRITKIE GREIFHEY) | WEVEmIT A i (RBEY) T, By M CHE LD, KAWLy SRR 5y
ZR 2T 2 R TERLTHENY,
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FLB 4 Course Title RGeS et im[ Fundamental Course in Atmosphere-Ocean Physics]
REEHE Subtitle (FEEER [
EAE%E Instructor AKH FoK MIZUTA Genta] (KB HIBRER SERL 2050 5%)
LA Other Instructors | 27k 7 E[YASUNARI Teppei]
# HFEA Course Type BREER AR MF
BB Year 2023 K EIBIES Course Number 045046
EARS Semester 1% H) (F % — | BBRI¥ Number of Credits 2
L)
B EMRE Type of Class % IR Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_ESS 5101
K52 —K -2 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
BB BREERL Rt (HERRE R )
LARILa—K:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERIZ2NEOR B) . KRB ILHF
ElE
F5#$E01—F £ Middle Category Code, Title 1 B
INDHEO—K 4 Small Category Code, Title 0 ZDM B EMHD)
BE83—F-8#8 Language Code, Language | TEETITHRE
Type
=P EREISEE DRI E Availability of other 1]
faculties
18 R E1H Other Information HIER PSR I B R A
ZERHEA X Class Method 1

F—J—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

{8 % 5HE 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 O v 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 Ol v W DN —

. Ocean’s Role in Climate

#FrE (FE-BETHFEDRHNAEESE Homework

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

RAEST D BEHE Lk Grading System

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

=P ERBIE DG4 Other Faculty Requirements

TXAREFE Textbooks
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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

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

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

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

{i§% Additional Information
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F1 B4 Course Title KA IR [Fundamental Course in Marine and Atmospheric Chemistry]

EE=TEHB Subtitle KA I8R5 Basic Course in Atmospheric and Marine Chemistryl[]

EE# B Instructor #R IR [SUZUKI Koji] CREFBEHIER BRI R 2 F 9EE)

AL HE Other Instructors | AL ZEE[KAMEYAMA Sohiko (M ERER BERHAMFZER), IR #E =[MIYAZAKI Yuzo) (iR
BHFERFSEET)

F1BFER Course Type RELE PR MR E

BASEEE Year 2023 K& &S Course Number 045047

EAME Semester 15 (F ¥ — | BAIE Number of Credits 2
L)

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

& EFF} VS5 Eligible Department/Class

F>731)>4'3—FK Numbering Code ENV_ESS 5100

K52 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

5] ERIBER e (MEBRE R FHIK)

LARJILaA—F:LA)JL Level Code, Level 5 REERTE (&1 - BEPRE) SR B GERERRNAEORB) | Kb di@iz

¥FHH

52 —F £ Middle Category Code, Title 1 EhEm

ING¥AO—K -4 Small Category Code, Title 0 Z D GRAHI7eH D)

EFEO—F-§3E Language Code, Language 0 AAFE TIOR3

Type

=P EREISE DRI E Availability of other 1]

faculties

## R ZE 18 Other Information HiEKE R PR AL B

B ERMEA Class Method 1

F—")—F Key Words
REALEE, WL
Atmospheric Chemistry, Marine Chemistry

2% d B1Z Course Objectives

KEALF LA LI B T 2N 2 2 L C, HIERAS LT HBR R 72 BR R (L 2 BRAR 3725,

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
—HOFEREEL T, KREMEICBIT D bR B R 522 BIEE 5,

Students are expected to understand chemical processes in the atmosphere and ocean through a series of lectures.

$2 %5 Course Schedule

(1) REGERR D EE L 2 R R
(2) A
(3) Xt A
(4) KK=7ma/ v
(5) KK By DHIERAL FROTE B & K 28
(6) HEAK DR HHEDG B

(T HHED IRFEER |

(8) MHFED R FTEER 11

(9) MFPED ZE G ER

(10) HFFEDV A EBR

(11) FEKOALFE LW BRIE ~ D% -

(12)#HE— KRR E A HAEH

(13) KRR — e AR 2 H

(14) KK —MHFEEIC BT A G IR |

(15) KR —MHESE R IT DR G B 11

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 II
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(9) Ocean nitrogen cycle

(10) Ocean phosphorus cycle

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

(13) Gas exchange between the ocean and atmosphere

(14) Ocean—atmosphere sulfur cycle |

(15) Ocean—atmosphere sulfur cycle I

The sequence of lectures above may change.

#HFE (FPE-EE)FORNBLSE Homework
TEZED IS (B /v, (LU SE) Z R Tl<ZL,

Students should understand the basic concept of chemistry (e.g. mole, chemical reactions).

RAEST D BEHE L% Grading System
HEB O/ R =P LT/ NT AN L > TR 5,

Grading is estimated with mini—reports or mini—tests after each lecture.

fhFEREIE D E M Other Faculty Requirements

TX A EF i Textbooks

HIEREBRBEA L5 AP - S ETHIL T, B, 7o R — A il AL R, 2012
KREAEFEAM,D. J. VA7 WERFEHAR, 2002

HELEMERAL 2 T AR R0 s k4, 2014

%52 BE Reading List

SWAR—LR— Websites

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

{i5#% Additional Information
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F1 B4 Course Title & E SRRl Advanced Course in Paleoclimatology]
REEHE Subtitle 0
EE# B Instructor (A TEfH [YAMAMOTO Masanobu] (k%2R i ERER 55 Bl 2 HF 5ER5%)
#H LB Other Instructors | B SE[SEKI Osamu] IRIRFEHFIFZERT), AR AIRINO Tomohisal(HUEREREEEL FF 9Lk
# HFEA Course Type BREER AR MF
BB Year 2023 K EIBIES Course Number 045048
EARS Semester 2% 1 (Fk % — | BAGL$X Number of Credits 2
L)
B EMRE Type of Class % IR Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_ESS 6301
K52 —K -2 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
BB BREEARL AR (HIER B Rl 2 B
LARJ)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - TP AR E CRENBRNEORH  BHEfER B)
th93¥H3—K - £ Middle Category Code, Title 3 Wi
INDHEO—K 4 Small Category Code, Title 0 FDM B AErbm)
=553—F -5 & Language Code, Language 1 JEEECITH#REE
Type
P ERBIEZF DRI E Availability of other 1A
faculties
## R ZE 18 Other Information HUEKPE R RO
B EREA Class Method 1

F—")—F Key Words
e, YRR, BRI

Paleoclimatology, Paleoceanography, Global warming

2% D BE Course Objectives

HIEKERBEOFF R THIT 292 T, BEOKEEBOREHALHZ IR T HIENEETHD. AL TIL, HRUIEFICETS
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.

FI|5%E H4Z Course Goals

WRIEEOTTE, B2, MEOKEEB OB, 153 TH~0iE HE2BRFET 5.

The goal is to understand the methodology and perspective of paleoclimatology, the outlines of climate in the past, present
and future.

$2EEHE Course Schedule

HE OIS (1LIAS) Outline of plaeoclimatology

J5 5 (L) Methodology

10ENBH100FEARr— V55258 (1L A) Decadal to centennial-scale climate variability
W TR — /L 258) (A %F) Millennial-scale variability in marine realm

Sk HE Ok #1258 (A %) Glacial-interglacial variability

T I = 7 A — V55 ) () Secular changes in Earth’s climate

& 5T 7L (B8) Application of climate model

LD RS (BE) Projection of climate

#HFE (FPE-EE)FORNBLSE Homework
g X e

One hour for preparation and brushup

RAEST D BEHE Lk 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 EH Other Faculty Requirements

T¥ AT Textbooks

EE 5 Reading List
Earth’s Climate Past and Future,/Ruddiman: W.H.Freeman and Company, 2000

SBAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory
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{i5#% Additional Information
AFERITEFETITOET.
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F1 B4 Course Title W ERA b 2 IR [Fundamental Course in Biogeochemistry]

EZFEB Subtitle 0

EE# B Instructor #R IR [SUZUKI Koji] CREFBEHIERBRIRE R 2 0F 9EE)

LB Other Instructors | #1l1 FEZE[KAMEYAMA Sohiko (MUEREREZ RS2 7ERE), B 7 =[MIYAZAKI Yuzo] (IKIE
BHFERFSEET)

L HFER Course Type RELE PR MR E

BASEAE R Year 2023 K& &S Course Number 045049

EAME Semester 2% W (B & — | BAfI#I Number of Credits 2
L)

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

& FF} - U5X Eligible Department/Class

F>731)>4'3—FK Numbering Code ENV_ESS 5101

K52 —NK -2 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

5] BREE AL SABE (HIER B Rl 22 R

LARJILaA—F:LA)JL Level Code, Level 5 REERTE (&1 - BEPRE) SR B GERERRNAEORB) | Kb di@iz

¥FHH

4343 —F & Middle Category Code, Title 1 Fram

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

E550—K§ 5 Language Code, Language 1 JEETITHIRE

Type

=P EREISE DRI E Availability of other 1]

faculties

## R ZE 18 Other Information HUERPE R RO

B ERMEA Class Method 1

F—")—F Key Words
WAL, KRB, EHER LS, W EER . HIBRERBERE

Marine Chemistry, Atmospheric Chemistry, Biogeochemistry, Material Cycling, Global Environmental Issues

2% d B1Z Course Objectives

HIER BRI R E IELSERT 5720 . RRUL PO FO IR E R 21T,

To understand biogeochemical processes on the earth properly, the instructors are going to provide basic lectures on marine
chemistry and atmospheric chemistry.

FIE B 4E Course Goals

HERIRIEAL Rk B A T 7 & O HIERBR B I, KRS BT A HIER L R RIC OV T, g%, —E O
AR TELINNTRDZEE AL T D,

The instructors expect students who will be able to explain global environmental issues such as global warming and
stratospheric ozone depletion, and biogeochemical processes in the atmosphere and the ocean after a series of courses.

$2EEHE Course Schedule

AR SR, A A Tay Bl ATV =T v A (IRFE, ER L VUEICHEB LT, AMEE TR AEMIEE)
LOPNDVEED FNHENEEHERER BT R BEIZ DWW CHERL, #EiR T2,

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 (FPE-BETHFEDORHNAEESE Homework
L OIS (Bv AL OGRS ZBRIEL T2y,

Students should know the basic concept of chemistry (e.g. mole, chemical reactions, etc.).

RAEEE M D E#E LA % Grading System
KB O/ R — M I TRl 5,

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

fh S ERFEIED & Other Faculty Requirements

TX AL EHFE 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

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

{i§% Additional Information
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F1 B4 Course Title Jbseiia R Introduction to Circumpolar North]

FEZERAA Subtitle 0

HE# B Instructor ZEMT  FE [FUKAMACHI Yasushi] (biRIEAFZE 2 &% —)

¥ B Other Instructors | X % EH £ [OTSUKA Natsuhiko], X 78 & = 3= [OHNISHI Fujio], PODOLSKIY
EVGENY[PODOLSKIY EVGENY], SAUNAVAARA JUHA MIKAEL[Juha SAUNAVAARA],
GARCIA MOLINOS JORGE[GARCIA MOLINOS JORGE], [ A& IE fif [YAMAMOTO
Masanobu](MIERER B2 RL 2 7E0%), A )11 SFISHIKAWA Mamoru] (MU ERBR B2 B 24 2E8%), F
S IEKER, Z2p% £ E[YASUNARI Teppeil, - # 3C[HIRATA Takafumi]

F HFE% Course Type BRIER BB A
BASEAE R Year 2023 K& &S Course Number 045050
EAME Semester 2% W (B & — | BAfI#I Number of Credits 2
)
B EMEE Type of Class fits X E R Year of Eligible Student 1~2
& $F} - U5X Eligible Department/Class
F2731)24 3—FK Numbering Code ENV_ESS 6311
K4 EI—F -4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
5] BREE AL SABE (M ER B Rl 22 R
LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 - BEPRE) B AL E CRRZNAFOR B | FeiEEFRB)
4343 —F & Middle Category Code, Title 3 Fidm
IN3¥Ea—K -4 Small Category Code, Title 1 RIS BRI E S
B E83—F-8#8 Language Code, Language 1 BEEECATHREE
Type
fFEEEBEFDTE Availability of other 1]
faculties
18 R EHIH Other Information HIER PSR I B R A
ZERHEA X Class Method 1

F—J—F Key Words
JeMiisk, HERERBE, 1AL, KA E), (REMEER, KPR, AMITEED, ARt LM, EBSEA . 5 ol Re7a B 8

23D BH4E Course Objectives

LRI D B AREHF B LA S-SR RO LR R 2@ U T
AR DY BRI « W F 7RI T e A A PRR 5,
b, HEEREEREESCBURY AT LN BET D,
SR b, BFIEEY, BUA/E OREE R 5,

¥ 3% H4E Course Goals
AL S E I L CODREEIC W T, BB, AT R 2R 8 il Ul B2 i CE 2D LN TED,

{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

ZREE (TE-EDEORBEENE Homework
AL, BTk 7, LA — R HIAAT)

RAEST D BEHE Lk Grading System
HBEA~DBMBLOLR—MIVRA RN HIET5

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

%52 BE Reading List

SBAR—LAR— Websites
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B D HR—LR— Websites of Laboratory

{5 Additional Information
B A &2

Fhe @i ER B e LRINA Th o,

BB AR ER PR H TRIET 52,
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F1 B4 Course Title (b HFE S Ry Advanced Course in Chemical Oceanography]

& EREH Subtitle (CEUFPE S R334 Advanced Course in Chemical Oceanography[]

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

HL A Other Instructors | J£37) E[WATANABE Yutaka](MiBRER B2 R 20F2ER%), LT FEEIYAMASHITA Youheil(H
KRR A SERE)

F1BFER Course Type RELE PR MR E

BASEEE Year 2023 K& &S Course Number 045051

EAME Semester 15 (F ¥ — | BAIE Number of Credits 2
L)

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

& EFF} VS5 Eligible Department/Class

F>731)>4'3—FK Numbering Code ENV_ESS 6310

K52 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

5] BREE AL SABE (HIER B Rl 22 R

LARJa—F:LARJL Level Code, Level 6 KEERBE (&1 - BEPRE) B AL E CRRZNAFOR B | FeiEEFRB)

th4>#Ea0—K -4 Middle Category Code, Title 3 K

INDHEO—K 4 Small Category Code, Title 1 KA F - BR BT

&883—F -5 &E Language Code, Language 0 HAGE TR

Type

=P EREISEE DRI E Availability of other 1]

faculties

18 R E1H Other Information HiER BB 7 RSB RL B

ZERHEA X Class Method 1

F—J—F Key Words
AR ER L 52 AL S22 WEGER . 7 — X fRAT. AW, L —H— E T #

Ocean biogeochemistry, Chemical Oceanography, Material cycle, Data analysis, organic matter, chemical tracers

23D H4E Course Objectives

WK R DAL RSy D53 ARG B A ST 2 ZE RS0, B O Br & 2RI L 72 HUER S AT A 381 DUE DR HI 12D T
AT,

Lecture for chemical material cycle in the Ocean, role of the Ocean for earth system.

¥ 3% H4E Course Goals
WEEN OB BLR-CUEEDOZ BN, AL AR A ER CEHZ a2 HIET

It aims to be able to understand various phenomena in the ocean and roles of the ocean from a chemical aspect

{8 % 5HE Course Schedule

AR O

-ﬂﬁvx%Awmwﬁ#

ALFR G O 5 H A SR DIHFE IR ER L T m R
ACF RS D53 LSO

SRR EALERGT DVE SR E AW A PE

IR E A B RSy DAE

RHE LA BT O

VRO IREEME

WHEDOKFEREALF R —H—

c RR-HEROYEIE R

VIR L T2 AN 2 1R 2

- BRSO~ O W) B 0%

G D HEREL Sy i

VAT B LM AR RE R

- HE RS T AT )

—General overview for chemical Oceanography
—Ocean in the Earth system

—QOcean circulation and physical process which control distribution of chemical matters
—Distribution and reaction of chemical matters
—Nutrients dynamics and primary production

—-Role of trace elements

—Advance analytical method for chemical oceanography
—Carbon species in the ocean

—Ocean circulation and chemical tracers

—Air-sea interface

—Anthropogenic impact on ocean biogeochemical cycle
—Transport of terrestrial materials to ocean
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—Production and degradation of organic matter
—Role of dissolved organic matter in marine ecosystems
—Refractory dissolved organic matter

#HFE (FPE-EE)FORNBLSE Homework
WHEZ DD TOFAICHL R TELNEET D,

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

RAEST D BEHE Lk Grading System

FARRPATIL . PUBRAER, LR — A, R RR R, SR S A T,

The grade evaluation is conducted by using the test result, the report evaluation, the presentation, the attitude of teaching,
etc.

fh S ERFEIED & Other Faculty Requirements

TXARZEFE Textbooks

AEEERE Reading List

BRI ERAL /T AR PR WGHR - s tl, 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

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title HECE A M ER (b 45 im[ Advanced Course in Ocean Biogeochemistry]

EE=TEHB Subtitle Advanced Course in Ocean Biogeochemistry[]

EE#A Instructor Ve Al [NISHIOKA Jun] (IR AR SEETI 8 B A A — > 2 8Ll JE o 2 —)

LA Other Instructors | 537 E[WATANABE Yutaka](MiBRER B2 R 20F2ERT), 1T FEEIYAMASHITA Youheil(H
KRR A SERE)

L HFER Course Type RELE PR MR E

BASEEE Year 2023 K& &S Course Number 045052

EAME Semester 2% W (B & — | BAfI#I Number of Credits 2
L)

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

& EFF} VS5 Eligible Department/Class

F>731)>4'3—FK Numbering Code ENV_ESS 6311

K52 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

5] BREE AL SABE (HIER B Rl 22 R

LARJa—F:LARJL Level Code, Level 6 RFbe (& - M) EME H CGRRMZNAROR B | AFEiEER H)

4340 —F £ Middle Category Code, Title 3 Fidm

IN3}$ETI—F -4 Small Category Code, Title 1 KR L BRI A B

BE83—F-8#8 Language Code, Language | JEETITHRE

Type

=P EREISEE DRI E Availability of other 1 #Af

faculties

18 R E1H Other Information HiER BB 7 RSB RL B

ZERHEA X Class Method 1

F—J—F Key Words

2% d B1Z Course Objectives

¥ 3% H4E Course Goals

$2 %5 Course Schedule

#HFE (FPE-EE)FORNBLSE Homework

RAEST D BEHE Lk Grading System

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

&S EME 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

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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F1B 4 Course Title A RE R BB Rl 4R Advanced Course in Ecosystems and Environments]
REEHE Subtitle 0
EE% B Instructor NF 3N [CHIKARAISHI Yoshito] (KIRAFEHFFERT)
$#H B Other Instructors | IR /5 T[TAKIZAWA Yuko (KR FHEAFSEHT)
# HFEA Course Type BREER AR MF
BB Year 2023 K EIBIES Course Number 045053
EARS Semester 2% 1 (Fk % — | BAGL$X Number of Credits 2
A)
B EMRE Type of Class % IR Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_ESS 6311
K52 —K -2 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
E ) BREERL B (M ERRE R 2 B
LARJ)ILa—FK:LAR)L Level Code, Level 6 KEBE (& 1 - PR B R E CRERZAROFR A | FEiEEFRE)
th93¥H3—K - £ Middle Category Code, Title 3 Wi
IN¥EO—K & Small Category Code, Title 1 KRR F - BR BT
EE80—K - E5& Language Code, Language 1 JEEECITH#REE
Type
P ERBIEZF DRI E Availability of other 1A
faculties
## R ZE 18 Other Information HUEKPE R RO
B EREA Class Method 1

F—")—F Key Words
Ecosystem, environments, photosynthesis, food webs, stable isotope, organic matter, biogeochemical cycle

2% d B1Z Course Objectives
To learn how to understand ecosystems and environments, based on the organic matter and stable isotope analyses in
biogeochemical processes including photosynthesis and food webs.

FI|5%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.

{8 % 5HE 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.

RAEEE M D E#E LA % Grading System

Homework with handout, and short reports in every lecture

fh S ERFEIED & Other Faculty Requirements

T¥ AT Textbooks

%52 BE Reading List

SBAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory
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{i5#% Additional Information
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F1 B4 Course Title BRI A BR 5[ Advanced Course in Biogeochemical Cycles in Ecosystems]
REEHE Subtitle 0
EE% B Instructor NF 3N [CHIKARAISHI Yoshito] (KIRAFEHFFERT)
$#H B Other Instructors | IR /5 T[TAKIZAWA Yuko (KR FHEAFSEHT)
# HFEA Course Type BREER AR MF
BB Year 2023 K EIZIES Course Number 045054
EARS Semester 1% H) (F % — | BBRI¥ Number of Credits 2
A)
B EMRE Type of Class % IR Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_ESS 6310
K52 —K -2 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
E ) BREERL B (M ERRE R 2 B
LR a—F:LARJL Level Code, Level 6 KFEE (& 1 - M) FFEH RN AEOR B FEfERB)
th93¥H3—K - £ Middle Category Code, Title 3 Wi
IN¥EO—K & Small Category Code, Title 1 KRR F - BR BT
EE80—K - E5& Language Code, Language 0 HARGETITHFRZHE
Type
P ERBIEZF DRI E Availability of other 1A
faculties
## R ZE 18 Other Information HUEKPE R RO
B EREA Class Method 1

F—")—F Key Words

W, AERER, AKTGER, RFVGER, ERIGER, LEFRNAR, HIERBREE, HIERS AT 4, BREE

biosphere, ecosystem, water cycle, carbon cycle, nitrogen cycle, stable isotope, global environment, earth system,
environment

23D BH4E Course Objectives
W D IR FE  BHRIEERIZOWTHO, AR EMERERE LAY B O EA/ER R IZOWCHFEEZ D D,

To learn carbon and nitrogen cycles in biosphere, and to understand interaction between ecosystems and global environments

FIE B 4E Course Goals

ARBRDRFE, BHROIGER R DI AE G2,

HIERS AT M3 DM OEEZERFE T2,

2 TE RNLAR b N iR VA 2 BRAR 372

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

{8 % 5HE Course Schedule

(1) HIERDIR R, ERIER

(2) NFiEEh DR

(3) A= RIZBT DL EFNAROFIH
(4) ZERINLAR

(5) 6 FKFlIE

OREA]

(7) FNCAR L DR

(8) RLE, 5I&H, v AT G

9) WE sk

(10)  HEHER

A1) 3 FL-IVEERALAR Tk
(12) IWBEOWFEERTEROE I

(13)  AfeptEEo ik

(14) Bt R FNA

(15) AN TLEEAb2 4T

(1) C and N cycles in the earth

(2)  Impact of human activity

(3) Application of stable isotopes in science
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(4)
(5)
(6)
)
(8)
9)
(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.

RAEEE M D E#E LA % Grading System
BoA G RHC LA, LA —MMEH

Homework with handouts, and short reports in every lecture

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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F1 B4 Course Title IKAA] < KR 5w Advanced Course in Glacier/Ice Sheet Science]

REEHE Subtitle 0

EE# B Instructor #1l 1E [SUGIYAMA Shin] UIRFEHFGERT)

#HL T Other Instructors | fltlE FTEIIZUKA Yoshinori] EIEBHEAFZERT), g EHIMINOWA Masahiro] (IRIREHF
WFERT)

L HFER Course Type RELE PR MR E

BASEAE R Year 2023 K& &S Course Number 045055

EAME Semester 21 B 578 Number of Credits 2

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

W& EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESS 6322

K52 —K -2 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

BB BREEARL AR (HIER B Rl 2 B

LARJ)ILa—FK:LAR)L Level Code, Level 6 KEBE (& 1 - PR B R E CRERZAROFR A | FEiEEFRE)

th 30 —FK -4 Middle Category Code, Title 3 Krim

IN¥EO—K & Small Category Code, Title 2 Tk =N E R F#

=553—F -5 & Language Code, Language 2 HARGER OHFEDOASAV I AR, Sl B R ERITHEH SR (HAGE

Type SAFHFE) B E T DR

= EREIEZF DT E Availability of other 1 7Af

faculties

## R ZE 18 Other Information HUEKPE R RO

B EREA Class Method 1

F—")—F Key Words
JKIAT, KR, HIERBRBE, &5, oK, KA L, HERER

2% d B1Z Course Objectives

FARRSC ) — 2 T R &I KR |, e LS 34 92 KT, KUEDOEALE KL CEDOREXEE 2D, ITHEDIRELIC
Lo TH A TELDKIDKIR DG/ L D285, ZDOEEIXEZL S TOIREDLL D TIXA2L, KT ORI Z &
STEDOIRDIE NI KRELL B 2D, BRI LN OFEET I, HER EOIKGKIKIZE 72572590, ZORIEERIATS
7oL, KITEHERF T2 &I, IKOWEE), FOK OB AL FRME, KAEEKITEDRIDD | KA KIGER TR 7T
TR LB ERRT DM ERH D, RiEFTIE, KTBILUUKKOGEHS:, R, A=A NMIELENLO LT
7 Do

Fl|3%E H4Z Course Goals
IS KR ST ZENY | FDOEBEKAELAE D BURIZ DWW THRAR T 5, IKOBMREOMEE ka7 Ic ko BREEE o, Bk
I 728 A KR IZBI D2 R 2R B R ROV TH RS,

2% E5HE Course Schedule
COKFDK R &L ?

KO BN

< KT DR B & S
FEBEDDK~DOER
RO SL Y/

KT KR PR D AT =K L

- IKIAT < K PR D JEE i

. K OF T T v

. FRRE )= T RIK R

10. KT KR EVE— MR T

L1 JKIAT < KR DAL TE N 7K HEZE By
12. FAfRET ) —2 T RKRDT A AT
13. T AR T O - (b F b

14. TAART OHFRIRE

O 3 O U1 v W DN —

©

#HFE (FPE-EE)FORNBLSE Homework
BRO RISV T, IRHRE O B £ E DAY ERFEMEZ R, FCSEXETTETDIENEELL,

RAEEE M D E#E LA % Grading System
HRICBITAE R E R 8~ OB B A (60%) B L OTEE R EL R — O HIR I ENE (40%) 2 HHaL L
T, ER B AELRS LA b Tl E M 32,

fhFEREIE D E M Other Faculty Requirements

TX AT} E Textbooks
ERPICER A TOEEBIC, 2EXELEERN T2,
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Handout is given and book information is provided in the class

SEE 15 B Reading List

K GERETOKFB L) /BB T, /NP il &4 B, 1997

The Physics of Glaciers,”K.M. Cuffey, W.S.B. Paterson: Butterworth—-Heinemann/Elsevier, 2010
Dynamics of Ice Sheets and Glaciers,”Ralf Greve, Heinz Blatter: Springer, 2009

S BAR—LR—T Websites
IR # 5 WF 8 Bt HP http://www.lowtem.hokudai.ac.jp/, 1% ¥ &t = WF 2 7 OK ] - K IR WF %8 7 v — 77 HP
http://wwwice.lowtem.hokudai.ac.jp/, =+ 4% E HP http://wwwice.lowtem.hokudai.ac.jp/" sugishin/

B D HR—LR— Websites of Laboratory
http://wwwice.lowtem.hokudai.ac.jp/

{i§% Additional Information
HEIIRIRE PR O R E IO B L TIE,
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F1EH4 Course Title E kK L FHE#w[Advanced Course in Hydrologic Cycle in Cryosphere]

REEHE Subtitle 0

EEZE Instructor F% 24T [SHIRAIWA Takayuki] (EIRFN AR SERTI BB AR — Y 7B e 2 —)

84 8 Other Instructors | 135 B AIMATOBA Sumito]KIRHF - BRAH—Y7), I2 T FHIIMATSUSHITA Hirokil(-EAHF
ZE AT ORISR AT

L HFER Course Type RELE PR MR E

BASEAE R Year 2023 K& &S Course Number 045056

EAME Semester 15 (E % — | BAI¥ Number of Credits 2
L)

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

& FF} - U5X Eligible Department/Class

F>731)>4'3—FK Numbering Code ENV_ESS 6320

K52 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

5] BREE AL SABE (HIER B Rl 22 R

LARJa—F:LARJL Level Code, Level 6 KEERBE (&1 - BEPRE) B AL E CRRZNAFOR B | FeiEEFRB)

4340 —F £ Middle Category Code, Title 3 Fidm

IN3¥EO—K & Small Category Code, Title 2 Tk - FEIm R F

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

Type

=P EREISEE DRI E Availability of other 1]

faculties

18 R E1H Other Information HiER BB 7 RSB RL B

ZERHEA X Class Method 1

F—J—F Key Words

HT A BT AL FWE . IR O KIGEREATE, T A AT KIEER, KO FTZAGMEE  KOBRAGIEE  KOBAIPEE
FEE IR, LSRR, [HRIKI O BN, A O Pt B, FE 5 s o) 1FEH . KSR, R D LR, RS oxt
R BRAOHEAE, TSRO R

2% d B1Z Course Objectives
EOK I DB OB ESCH 51, FEH oA, TIEE, S KOBENIR GO ~OF AT =X LE#ERL,
LM BENZBIT DK SEFEIC OV TOBRETRD D, K4 72 550K S E O &R A BAE 35 L O IRIIC B -2 ik 28 1555,

¥ 3% H4E Course Goals
FER BT BIT D KIE R 7 B AL Tk $8E O PR,

2 EEHE Course Schedule
CHAZ A FRE A S LB
IO KIGEREAETG, TAA2T
CKPEBR . KD SRR
OKOBERAIMEE , K OEIEE
. FEEIRRR

. SRR

. FIREKIT O R

L KT

9. FHE HUIB DI H

10. JAOK ETHOK

11. RE IR

12. RE DXR

13. BROHAE

14. BEHOXEK

CO 3 O U1 v W DN —

EFrE (FE-BETHFEDRHNAEESE Homework
HRNCHIBR K F R R Z B IE L Tl b, T RITHER K ZER BT D2 ERHEELLY,

BAESE M D E#E LA % Grading System
WFEZEA~OWOI I, Q)T AN, QLR —NeEERAE LT, BIEBEDOZERE LM T 5, TNENORMmO LRI,
(1)=20%, (2)=20%, (3)=60%L9"%,

fhFEREIE D EH Other Faculty Requirements

T¥ A ZFF Textbooks
WRRICHLEREENIEAT T D,

%52 BE Reading List
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SMAR—LAR— Websites

B D HR—L_R— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/

{i5#% Additional Information
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FLB 4 Course Title FELBR S - ST iRl Advanced Course in Meteorology and Climate in Cold Regions]
EZFEB Subtitle 0
EEZE Instructor W32 73 IWATANABE Tsutomu] (KRR #AFFERD
HLE B Other Instructors
# HEA Course Type BRETR AR MF R
BASEEE Year 2023 K& &S Course Number 045057
EAME Semester 2% W (B & — | BAfI#I Number of Credits 2
A)
B EMRE Type of Class % &R ER Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class
F2731)24 3—FK Numbering Code ENV_ESS 6320
K4 EI—FK £ Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
EED) BREEARL AR (HIER BB 2RI
LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 - BEPIRE) B AL E CRRZNAFOFR B | FeiEEFR B)
4343 —F & Middle Category Code, Title 3 Fidm
ING¥AO—K -4 Small Category Code, Title 2 TR - ERER
Si83—F 58 Language Code, Language 0 HAGETITORE
Type
=P EREISEE DRI E Availability of other 1]
faculties
## R E 18 Other Information HUEKPE R 7 R OB R R
BEERHEAH X Class Method 1

F—")—F Key Words
FmkE | KE, ]G, KRRBEE ., KA -FEmAEAAEH

Cold region, Climate, Meteorology, Atmospheric boundary layer, Land—atmosphere interaction

2% d B1Z Course Objectives

EOKBEAEBOERELERE TR KA [UEIC DA R Frlo KRR RUE ORGS0 R R - iH BAE A O R paR 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

FIE B 4E Course Goals

- B DK B B O FEREA AR5

<RI BT ARG REEIC b A R R A PRI 5

- RREES BB T RGO L E BT 5

To understand latest change in cryosphere and fundamental processes in the cold region meteorology and climatology, and to
understand fundamentals in the boundary-layer meteorology.

2 EEHE Course Schedule
R EK TR E O BHY
BT OO 5K B AR B

K& — A AAER

- M3 T D BN 2

KA OISR E

- Hu DN - K g
TR B OEL T T 7 A

— Climate and cryosphere

— Latest change in the global cryosphere
— Land—atmosphere interaction

— Surface energy budget

— Radiation transfer in the atmosphere

— Underground heat and water transfer

— Turbulent fluxes of heat and momentum

EFEEE (FE-EE)FEORAELS E Homework

AFZZETIX, BEMTOMBOMIZ, FRNEAMAINTZESLOBEEZZHEE NHOCHHGE L, 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.

RAEST D BEHE Lk Grading System

FRRROZ2 B ERE | SRS B BRI . MR, LK — MRl DR ST L > TR,

Each student will be graded based on his/her participation in class, understanding of homework materials, presentation and
reports.
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fhFEREIE D E M Other Faculty Requirements

TX AL ZF & Textbooks
W H Y N CHEERE R AR,

Students will receive some handouts in class.

EE 5 Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/multi-sphere/

{5 Additional Information
AR TIIBAFC1T9,

This course will be held at Institute of Low Temperature Science.
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F1 B4 Course Title BEGE K F 5w Advanced Course in Theoretical Glaciology]
REEHE Subtitle 0

EEZE Instructor GREVE RALF GUNTHER [GREVE, Ralf] (KIEFHFHFSEAT)
HLE B Other Instructors

# HEA Course Type BRETR AR MF R

BASEAE R Year 2023 K& &S Course Number 045058
EAME Semester 271 B 518 Number of Credits 2

B EMEE Type of Class fiEs X E R Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESS 6321

K52 —K -2 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
5] ERIBER e (MEBRERFHIX)
LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th %0 —FK -4 Middle Category Code, Title 3 Krim

IN¥EO—K & Small Category Code, Title 2 Tk =N RL F

B E83—F-8#8 Language Code, Language | TEETITHRE

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

18 R EHIH Other Information HIER PSR I B R A

BEERHEAH X Class Method 1

F—")—K Key Words
KR KT, MK A, Bh A%, kiR 5

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% 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.

$2 %5 Course Schedule
The course will be held October 2023 — February 2024 (15 lectures on Thursdays 14:45-16:15, online). First lecture: 5
October 2023. Some flexibility in the scheduling is possible; this is open to discussion among the course participants.

EFrE (FE-BETHFEDRHNAEESE Homework
B/HE, 7E,

RAEEE M D E#E LA % Grading System
BRE~OBNEEE (50%) . FEIDOZA X (50%),

fhFEREIE D E M Other Faculty Requirements

T¥ AT Textbooks
Dynamics of Ice Sheets and Glaciers,”R. Greve, H. Blatter: Springer, 2009
A shortened version of this textbook will be provided as lecture notes via Hokkaido University’s ELMS/Moodle system.

§RE 15 B 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

SHBAR—LR— Websites
http://wwwice.lowtem.hokudai.ac.jp/ " greve/

B D HR—LR— Websites of Laboratory
http://wwwice.lowtem.hokudai.ac.jp/

{i5#& Additional Information
T B L OB I O 5%, OB L O EEICLDHRGETOMERAF /L,
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F1 B4 Course Title KRB R F 4w Advanced Course in Environmental Meteorology]

FEZERAA Subtitle 0

EE#B Instructor ) 71 IWATANABE Tsutomu] (EIRENFHFSERT)

B LB Other Instructors | JII & 1E1T[KAWASHIMA Masayuki]({EIE R 245 7257

B 2RI Course Type EREAFHEREME A

BB Year 2023 ErfE1E|FES Course Number 045059
EAR Semester 12481 B {51 3 Number of Credits 2
BREMEE Type of Class R LR Year of Eligble Student 1~2

& FF} - U52X Eligible Department/Class

F2731)24 3—FK Numbering Code

ENV_ESS 6330

KS¥EI1—K 4 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

FERER R

BRELAL At (M EREE B2 550

LARJILaA—F L)L Level Code, Level

6 R2Pe (e 1 - S0 MR H CERIZNAOR B | F7EFEERH)

th 4331 —K -4 Middle Category Code, Title

3 K

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

3 K& E B - e 115

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

0 HARFECH R

I EIEEDRE Availability of other

faculties

1A

## B EH Other Information

HOER S P B B A H

BERMA Class Method 1

F—")—F Key Words

ZEIAT — )b, SRBUEE, A/, m—JL, REIGY%, BE5VE, LI, NS, RBINSE, EWE, i, T, BAKRR, "IA2)E
—yay, Ty )L

spatial scale, synoptic, meso, local, air pollution, boundary layer, turbulence, heat budget, carbon budget, cloud physics, rain,
snow, precipitation, parameterization, aerosol

23D BH4E Course Objectives

HIER RS A L 328k 2 7o KRB G2 F D ZERI A — VIZED 3L . TN ENORHEE R KRR - 785 2 2L
fiR32,

Understand the features and the roles of various atmospheric processes on the formation of the atmospheric environment by
classifying them with their spatial scales.

FIE B 4E Course Goals

HIERR KIS 308k 2 2 KRB G O R B FR A W) BR 7 - 054 BRI CERAR L . T D KRBRBE I 1T 2 4% &% |
BRI FEHMELRN NI TELI01T2D,

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% E5HE Course Schedule

1. BRI — A2 — LD RKKIREE
1.1 R DREZEE# A — v
1.2 EYrhEie

1.3 En 1%

L4 faiAr— L KRR8I |

L5 A — L RRBIG 1

1.6 AV A — )L KRG

1.7 AV A — )V KRR HE 1

1.8 27— V[ HAEH

2. B—HNAT— LD REERE
2.1 RESES 8 O

2.2 KEBIR BRG]
2.3 KRB ORI
2.4 FLIOZEI L ZR 7T 7 A
2.5 ELITEB D HLAE TR

2.6 ELFTEEN DO ATV

2.7 Bt S O FR LA

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 I
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1.5 Synoptic—scale phenomena Il

1.6 Mesoscale phenomena |

1.7 Mesoscale phenomena Il

2. Local-scale atmospheric environment
2.1 Introduction to the Atmospheric Boundary Layer (ABL)
2.2 Fundamental equations of ABL I

2.3 Fundamental equations of ABL II
2.4 Turbulence and surface fluxes

2.5 Fundamental equations of turbulence
2.6 Turbulence spectra

2.7 Similarity laws in the surface layer

#HFE (FPE-EE)FORNBLSE Homework
BRFEFTHNRENT — I OWTHANT T H 2880 IT, fREIE, BUmE BN > THIRZIRO DL,

Prepare in advance for the topics listed in the Course Schedule, and go over the subjects again referring to the handouts.

RAEST D BEHE L% Grading System
HERA~DOBMBERE LIRS N 2L R — M LR A NI 75,

Attitude in the classroom, and quality of reports.

fhFEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

& 52 BE Reading List
ARG DOIERER /IR FIE: BRI S, 1997
R E IO KRROREGIEEEIE | BRI ES, 2000

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/cloud/kawasima,/
http://www.lowtem.hokudai.ac.jp/multi-sphere/index.html

{i§% Additional Information
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FLB 4 Course Title MBS e 4 il Advanced Course in Polar Oceanography]

REEHE Subtitle 0

EE# B Instructor FHA % [AOKI Shigeru] UKIEFEHFZERT)

AL H B Other Instructors | Tl FEPEINAKAYAMA Yoshihiro](EIRBMZEAFZEAT), B-H B{E[TOYOTA Takenobul(ff
IREH AR SET)

L HFER Course Type RELE PR MR E

BASEAE R Year 2023 K& &S Course Number 045060

EAME Semester 1528 B 578 Number of Credits 2

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

YW &REF} 2S5 Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESS 6330

K52 —K -2 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

BB BREERL Rt (HERRE R )

LARJ)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - TP AR E CRENBRNEORH  BHEfER B)

th93¥H3—K - £ Middle Category Code, Title 3 Wi

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

EE80—K - E5& Language Code, Language 0 HARGETITHFRZHE

Type

P ERBIEZF DRI E Availability of other 3 et & Tr

faculties

## R ZE 18 Other Information HUEKPE R RO

B EREA Class Method 1

F—")—F Key Words
R MR, JLRME, A R— 7 HE, MK, Bk, JEREK, EEK, HEK, KEEE)

2% M B1Z Course Objectives

R LTI A XU AR —Y 7, 7V — U TV R 8 O @i EEEIE, & 225 S IRRY ORI T 2, )7, S
PE R I AE R 2R oK MFEAE L MECERE IS L IS B L &> CD, HEK LK D3 R O GBI R 72 L T B 1RSI 2 B iR
T HT20HIT, HEK - BK ORISR &, E DL R OMEMRBR L O BRI EIC OV TOEREZTTI,

¥l 3% H4Z Course Goals

BG+ HRREBE LI S0 2 i B VI D W BRRO 70 R M A BRAR -5,

WK DI AT B e b~ ra(Ta— V) IR D OB BRR 372,
FRISBHEECHIEK KD RICEE & TV L EE NN R RIF T BT DOV TS,
WHIHELE DV TO A 53720 DS %S D,

2 EEHE Course Schedule

R D KT 51T DRIRMEE DR E] (FFA)
HEKAERE & B FE KB A ()

YRGB LRI LE KRR BLAVEH (BA)
PRI K - P K TE Rk EZ DAL (FA)
TG B L KB (5 AR)

K HEE T OWEEBLI (FR L)

R EDOSEET V7 (FRL)

SR RHEEERR ELAE A L AR AR 22 E ()
WK DR - iR (M)

WK O, YE (bR (W)
WK OB (B-H)

WK DTTV 7 (W)

EREDO LT —a o (Z#E)

#HFE (FPE-EE)FORNBLSE Homework
ARSI TV MRT v 7 u— RSN E CORTANERIRE 2 IR E 35,
FRIETOFELE T 25 SCOHMELF2 B EMICHA, TNERR TELD DKL T D,

BAESE M D E#E LA % Grading System

FENBEOHM LIS, BOREBANCREE RO TSP N2 ERT 5, (1) ##%-IN—F U= ~DB e
QWIS LE R BT 2RI TR R L OVERRIGEONE, )L R — IR BRLR I E NI > TR 5,
TNZENOFHBO LRI, (1)=20%, (2)=40%, (3)=40%LF 2,
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fhFEREIE D E M Other Faculty Requirements
R EE & A L DL OIS FH B O NFE LB

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

& 52 BE Reading List
FIRRIES A I 2% D HHERDO R E#E, SUPER A 23—/ H A C&R BF4EAT, 2011

SBAR—LAR— Websites
http://wwwoa.ees.hokudai.ac.jp/research/polar.html, http://wwwoa.ees.hokudai.ac.jp/research/ice.html

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title K& FH [ Advanced Course in Atmospheric Dynamics]

REEHE Subtitle 0

EEZE Instructor W2 X [HORINOUCHI Takeshi] (KB HhERBREER AR FERT)
HLE B Other Instructors

# HEA Course Type BRETR AR MF R

BASEAE R Year 2023 K& &S Course Number 045061
EAME Semester AR E B 518 Number of Credits 2

B EMEE Type of Class fiEs X E R Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESS 6330

K52 —K -2 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
5] BREE AL SABE (HIER B Rl 22 7))

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th %0 —FK -4 Middle Category Code, Title 3 Krim

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

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

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

18 R EHIH Other Information HERPE LA R BRRERL B | R — 2 A CBRRE
BEERHEAH X Class Method 1

F—"J—F Key Words
K& QBT RUET 15 HERTRIR )7
atmosphere, meteorology, climate, dynamics, geophysical fluid dynamics

23D BH4E Course Objectives
R[EG N FORRE, RRFOERBILERKIKIEER D /1575,
Students learn the basics of atmospheric dynamics and the dynamics of major disturbances and general circulation.

FIE B 4E Course Goals

RGN FORRE, RRFOERBILERKKIEER O /1 F5BiF 35,

RABGAEFNT LA = A DB ERR T DMERRR T, FEHARIINH T,

Students are expected to understand the basics of atmospheric dynamics and get ability to study atmospheric phenomena by
themselves.

$2EEHE Course Schedule

* FLpE R0

* B a2 2R LI U R ECR

* REBESE LELIT

w I LIRT LD VR EE

* BB G DO W

* REUEH)

* A EIREIED )5 MEE R L E

* P HN- R BEAH AR

* REKIESE

* 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
FE STV M H AET,
E BAXOEMNSE, [ F2ENLTEE 5, LA —NREOHEE M8

Read handouts beforehand. Review lectures and solve problems

BRSO EEE LT % Grading System
FIZLAR—MZLY, BEIZEHET 5,
Grading mainly by reports

fhFEREIE D EH Other Faculty Requirements
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TXALZEFE Textbooks

&S EMEE Reading List
An introduction to dynamic meteorology,”Holton and Hakim : Academic Press, 2012

SMAR—LAR— Websites

AE=E DR—LR— Websites of Laboratory

{##% Additional Information

[ RS B B ) 25 3D LRI O Tl ki 23 0 2,

THUBR TS ) am | 2 RN 25T D2 e ELL Y,

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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F1EH4 Course Title YEPE S5 85 #R[Advanced Course in Ocean Dynamics]

REEHE Subtitle 0

EE# B Instructor = 3F 5K [MITSUDERA Humio] (KIREL FAFSCHIM B ERA A — Y 78ISt 2 —)
HLE B Other Instructors

# HEA Course Type BRETR AR MF R

BASEAE R Year 2023 K& &S Course Number 045062

EAME Semester AR E B 518 Number of Credits 2

B EMEE Type of Class fiEs X E R Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESS 6330

K52 —K -2 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
5] BREE AL SABE (HIER B Rl 22 7))

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th %0 —FK -4 Middle Category Code, Title 3 Krim

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

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

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

18 R EHIH Other Information HERPE LA R BRRERL B | R — 2 A CBRRE
BEERHEAH X Class Method 1

F—J—F Key Words
R IGES . BMEIGES . BT Vi mAE — i

2% M B1Z Course Objectives
BB BR D SR TTAEIE DS RD LS TWAB DM, Fio, TOEFAT =X LTI BE D)% RT Vv IRE A% —T
—RELTCHRET D, S5, [RBEEENZBIT DM HEORENI SN TE XD,

FI:Z B4E Course Goals

1. AT /VIREED WINTHHFEORETE LR - P ETEER LB > TW A E BT 5,

2. T LR AR | WINCRERR R IR B L B - T2 BRI 35,

3. WEPERER S BRI D R ERBUREL R D 2 — /L BIFE BAEIZLD . WIDNTADSL > TO D EBRfIF T2,
4. WFEBER DY . KURZE B2 EHIERBUR B G2 2\ T B> T E R 5,

2 EEHE Course Schedule

1. MR ER FRAR D 725D D FLtfE
2. FJBDJARLIEER

3. BAE—

4. FREERR DAL T v

5. VB OB

6. KIRHEE Ok

7. FREIE O ER ETRE

8. MDA ZEE EMDIERL

9. T M ML

10. REEFBIDIEERIZE D ISR D> TNBDN)

#HFE (FPE-EE)FORNBLSE Homework
R LRI E DI HE USRI AOIHE R 27 4 u—$ DB IR ED,

RAEEE M D E#E LA % Grading System
HBA~DBINBEE B L UL R —(30%), RER(T0% % H12, A BN Eh 5,

fh S ERFEIED & Other Faculty Requirements

T¥ A ZFF Textbooks
HE VMl 5,

Lecture notes will be delivered.

&S EME Reading List
Atmospheric and Oceanic Fluid Dynamics,” Vallis: Cambridge University Press, 2006
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Ocean Circulation Theory,”Pedlosky : Springer, 1996

SBAR—LAR— Websites

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

{i§% Additional Information
FRRMEBR I GR ), THOERTEAR ) P45 ) 2 LB IZBEIE L QOB ZENREELY,
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F1EH4 Course Title g Eh i Advanced Course in Climate Dynamics]

REEHE Subtitle 0

EEZE Instructor BA B— [TANIMOTO Youichi] (K ZBEHIERBRBERL 2R FERT)
HLE B Other Instructors

# HEA Course Type BRETR AR MF R

BASEAE R Year 2023 K& &S Course Number 045063
EAME Semester 271 B 518 Number of Credits 2

B EMEE Type of Class fiEs X E R Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESS 6330

K52 —K -2 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
5] BREE AL SABE (HIER B Rl 22 7))
LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th %0 —FK -4 Middle Category Code, Title 3 Krim

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

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

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

18 R EHIH Other Information HiEK BB 7 RSB R B

BEERHEAH X Class Method 1

F—J—F Key Words
K, KAEZSE), MEVER, bhEe

climate, climate variability, interaction, radiation process

2 %D BE Course Objectives

SAEOT k& DEBNE RS D720 OIEMEL LT, BiiETIXHEROZE S AT AMCBIF DT RN F —RT U AR LK —
TR DWW TR T 5, 24T, R B O EAEA B L O EIC B DA KB AT G2 L0 5T 5,

To provide with an understanding of climate system and its variability, we will study energy balance and energy transport in
the climate system and interactions among ocean, land and atmosphere.

Fl|3%E H4Z Course Goals
ATEICITONDERBEZRITEL L GEREZITV, [UEOTERSCREE BN T2 AL ST N O H PR fe 23
fiET 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.

2 EEHE Course Schedule

1. KMES AT LOFE LA B (S[AIFEE)

RIE AT MBI DT RN X — T AL O E] (S[EIFRE)
. K& AR &% (SEIFREE)

- KRR b AR AR &K% (SRIFEEE)

=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)

> W DN

EFrE (FE-BETHFEDRHNAEESE Homework
TR, KKUBFEDBESEIEEE, KRV, ENFRmOFENEEZ RABEL B, B8, iAgsHcmE %2k
BL, B CTEAZELEDTEL 2E RS, VB THETT5.

For preparation, make reviews of the related classes in the first half of the school year. For brush—up, review the handouts.

RAEST D BEHE Lk Grading System
LR — b B EHE 95,

Evaluated based on reports.

fhFEREIE D E M Other Faculty Requirements

THX AR ZF]E Textbooks
SENENAN N o R
To be distributed in the class

EE 5 Reading List
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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

RGBT Eeffim, REITHR, MR T Ra e BIEL TODHIENREELL,

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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FLE 4 Course Title

ST T ) ) Friml Advanced Course in Climate Modeling]

FEZERAA Subtitle 0

HE# B Instructor

A F# INAKAMURA Tomohiro] (KIREF FHFSCATH BB A — > JHIF R 2 —)

$B 4% B Other Instructors

JIIE  TFATIKAWASHIMA Masayuki] (EIREZ2AF 52 HT)

B 2RI Course Type EREAFHEREME A

BB Year 2023 ErfE1E|FES Course Number 045064
EAR Semester 254 B {51 3 Number of Credits 2
BREMEE Type of Class R LR Year of Eligble Student 1~2

& FF} - U52X Eligible Department/Class

F2731)24 3—FK Numbering Code

ENV_ESS 6330

KS¥EI1—K 4 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

FERER R

BRELAL At (M EREE B2 550

LARJILaA—F L)L Level Code, Level

6 R2Pe (e 1 - S0 MR H CERIZNAOR B | F7EFEERH)

th 4331 —K -4 Middle Category Code, Title

3 K

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

3 K& E B - e 115

E550—K§ 5 Language Code, Language

0 BAGETITORE

Type

=P EREISEE DRI E Availability of other 1]

faculties

## R E 18 Other Information HUEK PE R 7 R OB R R
ZERHEA X Class Method 1

F—")—F Key Words
HAEETV T &K, KA HEE

Numerical modeling, Climate, Atmosphere, Ocean

2% d B1Z Course Objectives

BMEET V1%, KUES AT LOBELT ORER TR O72 D OEERFILTFIED—DTHY, AL a— X DRMRFEREIC
0, ABETETEBEICRDETHIND, KGEE T, BYNBUEE TV 7 OFER LR DEEF FIEIZOWTFEU, &I
k2 RSB O RE S MBEEET NV EENLE I WTFEF, 725 ONTHE 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.

FI:Z B4E Course Goals

FEPED A A B | R 22 0 A A FIT D L1272 D,

KRR MHEET VOB A,

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 EEHE Course Schedule

CEES 2L — i a TN T BEOESEEFO
. RS (W HME D) & 7220 kI KR 50571k
L RTEMEAE

. B TR RSB R

CBERSGMERBIO 2 Rt 3 Rt ~DHEE

. Bk TR e DESME
EERTEEROETI S

L BRI O Rk A IR — AT BT L
L&A T L O

10. REEF VI AEUEREE

1. RERETF VIR MEEREDOFD

12. REKEERET V% TR

13. KEA/ A — VBT VA W T-RF3e

O© 00 3 O O = W DN —

1-8 DHEITOUVWTIME. 9-13 IZDOWTE[E, AEF15EI D FHETT,
1-8 14T, 9-13 1)1 B34S T2,
1-6 1ZREN LV DT IR TRD LBITFEVRLT WD)/ —MeiEE 4528,

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

© 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

EFrE (FE-BETHFEDRHNAEESE Homework
FEIREEN, FRIOHFRE T HITTHEE — ML UOEAA SNV M RICEE T2 8088 ENnD,

Although preparation for the class is not required, reviews after every class are recommended.

FAEET D B2 LF % Grading System
BHLBHENLENENLR—MERRL, ZNODOE HEREICFHn T 5,
GP will be based on reports.

fh S ERFEIED & Other Faculty Requirements

THX AR ZF]E Textbooks
HWE VN5, B PICSERELRNT 5,
Handouts will be distributed.

%52 BE Reading List

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

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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FLB 4 Course Title HERFRAR ) 455 Advanced Course in Geophysical Fluid Dynamics]
REEHE Subtitle 0

EEZE Instructor AS J# INAKAMURA Tomohiro] UKIRAL A SEETHYE B A A — > 7@ 5 o 2 —)
HLE B Other Instructors

# HEA Course Type BRETR AR MF R

BASEAE R Year 2023 K& &S Course Number 045065
EAME Semester 1528 B 518 Number of Credits 2

B EMEE Type of Class fiEs X E R Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESS 6330

K52 —K -2 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
5] ERIBER e (MEBRERFHIX)

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th %0 —FK -4 Middle Category Code, Title 3 Krim

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

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

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

18 R EHIH Other Information HiEK BB 7 RSB R B

BEERHEAH X Class Method 1

F—J—F Key Words
TR S5, RIEETT AR S5, HUBRIRIA J15. KA. TBEE

Fluid dynamics, rotating fluid dynamics, geophysical fluid dynamics, atmosphere and oceans

23D H4E Course Objectives

KRR LED TN E IR T DT DI TR L7 DR T L RHRITE AR ) 5D B ) FIHIZ D T TOREREIT),

This course gives fundamentals of fluid dynamics and rotating fluid dynamics which are necessary for understanding the
dynamics of atmospheric and oceanic phenomena.

FI:Z B4E Course Goals

VRAEB) O JLRE A BRAEL | [FIHER COWARD FRERUZ ISV TRKIEDO KRFMER N FBIRE2E 2 b b 8012785,

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.

$2EEHE Course Schedule
Part 1 iR 157D EH%

1. 13

. AR D FAE TR
LIV XA DTERR

L YR iR - T R

. KD

LR

Part 2 [RIHRFEIAD J15:

7. [FlE R CTOHFRK

8. [AHiA R T O IR & -
9. =< RS

10. Tt ffir i i B 5 FR =X
11. BAE—

12. V8 5581k

D O B W DN

12 FMNSRHT R AN W, BB1ELISMNT 1 35240 1 —2 BOHEFRZITV., 2R TIE 16 B TR TIE,
T AME moodle TH L B—RTELIINTTDHFIE,

Part 1 Fundamentals of Fluid Dynamics

. Introduction

. Basic equations

. Bernoulli’s theorem

. Vortex, vorticity and circulation

. Water waves

. Viscous fluid

Part 2 Rotating Fluid Dynamics

7. Basic equations for rotating fluid

8. Shallow water waves in a rotating system and geostrophic flow

D O > W DN =

125




9. Ekman layer

10. Quasigeostrophic equation
11. Rossby waves

12. Westward intensification

EFrE (FE-BETHFEDRHNAEESE Homework
FHOBFENRIZOWTHDICTE - EE T2 RIS,

The students are expected to prepare for and review the lecture sufficiently every week.

REEE M D E#E LA % Grading System
REREZ XL R —b

Examination or report

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks
TV MBI D,

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

%52 BE Reading List

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

B D HR—LR— Websites of Laboratory

{i§% Additional Information

WBEO IR CWHIZE, A FRAERTHZEERIR—RELET,

It is assumed that the students taking the class have mastered the fundamental physics and can solve simple differential
equations.
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F1 B4 Course Title KEHFERRAT 53R Advanced Course in Atmospheric and Oceanographic Data Analysis]
REEHE Subtitle 0

EE# B Instructor FHA % [AOKI Shigeru] UKIEFEHFZERT)

$#H LB Other Instructors | M FE[FUKAMACHI Yasushi]

# HFEA Course Type BREER AR MF

BB Year 2023 K EIBIES Course Number 045066

EAR Semester 15214 B {7 Number of Credits 2

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

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_ESS 6332

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

EED) BREERL Rt (HERRE AL 7 )

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 BEPEE) B AL E CRRIZNAFOFR B | FeiEEFRB)
4343 —F & Middle Category Code, Title 3 Fidm

ING¥AO—K -4 Small Category Code, Title 3 KRR - & )5

HEEO—F-§§E Language Code, Language 2 HARGER OGEFEDNAV T NARHE, Sl RER TN 78 (HAGE
Type NIIIGEE) B E T HIRE

fFEEEBEFDTE Availability of other 3 Gkt & T

faculties

## R E 18 Other Information HUEK PE R 7 R OB R R

ZERHEA X Class Method 1

F—")—F Key Words
T —HENT, FEEE, KK, W, <

23D BH4E Course Objectives
BB T VD H D72 8 O RGHEE  RAET — 2% L CELE DN AR FH I IR OV TRS,

¥ 3% H4E Course Goals
BT R S CREMZR LA 2 D VA TR E O F AR B ekt 5 B FIEIZ DWW, 2O HIELERETE LR CX DL
HZlEBERT,

$2EEHE Course Schedule
(% TH H 2[BIFLEE)

. R R

. WA

L AR T Y (BRI FEAT
. FHBS - Bl

. AT WVIRHT

L TIANENT

. 2 EfEHT (EOF fi#4r)

N OOk W N

EFrE (FE-BETHFEDRHNAEESE Homework
BRARE 2R T 572 | B H A 52 TIHEBICH TH, FHREIZ DX, A4 T AR,

RAEST D BEHE Lk Grading System

FENBEORMEALELIC, B ORMAICHREE LoD IS DEE N2 BRI D, (1) #HR~OSIEE, QNR LS
T —ZRNTIZ B ARREIC KT AR E K WVEERISEDONE ., QLR —MREIC T2 BHLIR L ENFIZ L - TR 5, %
NENOFHMOLLIRIL, (1D)=20%, (2)=40%, (3)=40%&F 25,

fh S ERFEIED & Other Faculty Requirements
T B e % LT DL OIS BB ONFEDLE

T¥ AT Textbooks
BRI EL RV,

Textbook is not assigned.

§RE 15 B Reading List

AT IVIEMT /B B R, 1977

UNIX/Windows Z At >7= F2E 15 7 — 2t/ R 1LPE AR — i 4 F e, 2005

K[REF LI FTHOONL T — 2L,/ PHRASE . RAERE 88 A AKG 2, 2010

Data Analysis Methods in Physical Oceanography 3rd Edition,”W.]. Emery and R.E. Thomson:Elsevier, 2014

SBAR—LAR— Websites
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http://wwwoa.ees.hokudai.ac.jp/ " yasuf/kougi.html

AEZE DR—LR— Websites of Laboratory

{##% Additional Information

BTV N BT T D,

HiERE R 7 RS REEMFE SR ) Fa— AT, HERERIFHE | O—HEL TITOIVD T RRUMEBET — & FEiEH S )
O CBIETLILEHELET 2,
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F1 B4 Course Title 15 B 1 7 am[Advanced Course in Remote Sensing Applications]
EZFEB Subtitle 0
EEZE Instructor {L3 B [EBUCHI Naoto] ({KiEAL#HFFERT)
{84 8 Other Instructors | & H #2[TOMITA Hiroyukil(MEREREI R 20T 226%), R IEAIFURUYA Masato] (BRFAJF
g
FLB#E5I Course Type RELE PR MR E
BASEAE R Year 2023 K& &S Course Number 045067
EAME Semester 15 (E % — | BAI¥ Number of Credits 2
L)
B EMEE Type of Class fiEs X E R Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class
F>731)>4'3—FK Numbering Code ENV_ESS 6300
K52 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
5] ERIBER e (MEBRE R FHIK)
LARJa—F:LARJL Level Code, Level 6 KFPE (& L - BEPEL) A H CRENZRNAOE H , BHEEEER B)
4340 —F £ Middle Category Code, Title 3 Fidm
INDHEO—K 4 Small Category Code, Title 0 ZDM B EMHD)
BE83—F-8#8 Language Code, Language 0 AARGETITHORE
Type
=P EREISEE DRI E Availability of other 1]
faculties
18 R E1H Other Information HiER BB 7 RSB RL B
ZERHEA X Class Method 1

F—")—K Key Words
Ve—herv s, NTER, HEERE

2% d B1Z Course Objectives
VE—Rer v T O, b, HEREHEA~OISH BN SWCiRE B 1555,

¥ 3% H4E Course Goals
VE—her v T OBIIIT —4%% 8 43 ORI 22 LM TE 0851275,

2% E5HE Course Schedule
1. BRI LAEREBLN GT)
L1 AT - RO B
1.2. ~A7ail ligtat
1.3. = A7 ikaLE
L4, L—F SR
1.5. KL —&
1.6. R8BI T — 2% AW =E 7 T 7 AHEE

2. FHIHE NI LA BRBERE ()

2.1 B SR THDEKETKOERE

2.2 GBI O L—&C B2 KIT LK A 0B RE

2.3 PR AT LGB O L — FHEO KRKR FEA~OE

3. fR BN & KRR BAEFARSE (1)
3.1 KR & 7ot BB & R R HEERE BRI 9E
3.2 i BN ISR 7 T v 7 AHETE

4. HRICEDRKEEM GT)
4.1 KRR DGR B LD RS
4.2 F LR B R LR GBI
4.3 BEAGBREL R T OB
4.4 REPERL Sy & Rl B

#HFE (FPE-EE)FORNBLSE Homework
FEHOLBEIR. HEIOFHFNE 2+ HET D10 DB EATOIZEDIFEL.

RS M D E#E LA L Grading System
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BEEA~OBINBESE (50%) , LR —REZIT3BR (50%) I1Z&> TREBIIZFHI T2,

fh S ERFEIED & Other Faculty Requirements

T¥ AT F Textbooks

&S EME Reading List
HWED DDV E— VT S ARV T e BTN E, 2011
Remote Sensing — An Introductory Textbook,” The Remote Sensing Society of Japan: .77 %>k, 2013

SMAR—LAR— Websites

AE=E DR—LR— Websites of Laboratory

{i§% Additional Information
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FLE 4 Course Title

HERBE B 5515825 1 [Special lecture in Earth System Science 1]

FEZERAA Subtitle 0

HE# B Instructor

{8L4# 8 Other Instructors

L BHFER Course Type RELE PR MR E

BASEEE Year 2023 K& S Course Number 045068
EARS Semester AR EH B {7 Number of Credits 2

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

W& EF} 25X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_ESS 6400

KS¥EI1—K 4 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

e

BREEAL A (Mo ERE B2 550

LARJ)ILa—FK L AR)JL Level Code, Level

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

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

4 KRGS

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

0 ZDM AR D)

B 550—K§ 5 Language Code, Language

0 BAGETITORE

Type

P ERBIEZFE DRI E Availability of other 1A
faculties
## R IR Other Information HHERPE AL - BB AL B (2023 4EFEBHA )

EBE=A Class Method 1

F—")—F Key Words

23D BH4E Course Objectives

Fl|3%E H4Z Course Goals

122 5HE Course Schedule

EFrE (FE-BETHFEDRHNAEESE Homework

RAEEE M D E#E LA % Grading System

fhFEREIE D E M Other Faculty Requirements

T¥ AT Textbooks

EE 5 Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title HER AL 2245 51 3# 2% 1 [Special lecture in Earth System Science 1]

& EREH Subtitle HEE A LY & — T 7 [Marine Optics and Ocean Color Remote Sensing]
EE# B Instructor AR JEIR [SUZUKI Koji] (RFBEHERBR R A 2E6%)

1B % 8 Other Instructors | i%E Z[HIRAWAKE Torul (G- 3 27 LAHFSCHERE (B L AT 22 F)
# HFEA Course Type BREER AR MF

BB Year 2023 K EIBIES Course Number 045069
EAR Semester AR EH B {7 Number of Credits 2

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

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_ESS 6400

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

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 BEPEE) B AL E CRRIZNAFOFR B | FeiEEFRB)
th 4331 —K -4 Middle Category Code, Title 4 KepIEE R

ING¥A—K -4 Small Category Code, Title 0 Z D GRAHI7eH D)

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

Type

=P EREISEE DRI E Availability of other 1]

faculties

## R E 18 Other Information HUEK PE R 7 R OB R R

ZERHEA X Class Method 1

F—")—F Key Words
WY, WaVE—Ner L7 PR, EEAERE T 7 s BRI A

23D BH4E Course Objectives

HEWEVE—N T U 7L, RERIGLEEM AT — L CHE RSO A PE ) 28l 3 28 1872 FIETHY | 2O E
HERES KPEFORE A RIS HSN TS, ZOREO BIZIX, (DA REYE—M v 7 OB DRI BT
DIOFEFEMEEEZ), Q)M —N e T o ZICLBIN BB T 5, $i2, QEAVE—R v 7T —2DA
FhHEEa L a— )TN =T B AW T — AR T ERE RS IETHD,

¥l 3% H4Z Course Goals

(1) ¥EHEIZRBI DS OWEECME KOS FE M E Al T& 5,
(2) HFtaVE—hEo sV ORIEIR A TX5,

Q) M) E—RrEr LT T — 2 ATFL, RRCUBEITZ D,

2 EEHE Course Schedule

() YT — 70 R ERES

(2) #EE)T— MY U I KA T B ORENS
(3) JED NI, W, BT O FHINE

(4) HE/K [EA D6

(5) KT ILTY R

(6) KEMIE

(7) JEAEAPES DHEE

(8) BT — X DEFGE SeaDAS (Z L DFEHT

(9) Python (Z LA fEMT

#FrE (FE-BETHFEDRHNAEESE Homework
FRIZIEL,

RAEST D BEHE Lk Grading System
HAJRE &5 — H R DRt R,

fhFEREIE D E M Other Faculty Requirements

TH A EF & Textbooks
Light and Photosynthesis in Aquatic Ecosystems, 3rd Edition,” John T. O. Kirk: Cambridge University Press, 2011
& kL& EIAT 95, Materials will be distributed.

EE 5 Reading List

SBAR—LAR— Websites

B D HR—LR— Websites of Laboratory
https://www.nipr.ac.jp/research/group/biology.html

{i§% Additional Information
https://researchmap.jp/hirawake
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F1B 4 Course Title HER BB B 25 B 58 22 IV [ Special lecture in Earth System Science V]

FEZERAA Subtitle 0

EE#B Instructor iz [HORINOUCHI Takeshi] (K2Zpe Bk B B2 Rl AR 5202

HLHE B Other Instructors | K R[AOKI Shigeru]KIREH#F2EFT), TR T HITAKEMI Tetsuyal RN KB S
ZE5T), JRHE EFR[HIROSE Naokil(JUIN 2205 F1 22022 )

F1 B#ERI Course Type BRIER R EMELE

BAEEEE Year 2023 EsEZI&E-S Course Number 045071
HAR Semester BEAEM B {51 # Number of Credits 2
BEMEE Type of Class W X ERLENR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

273> %" 3—FK Numbering Code ENV_ESS 6400

K52 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

(B G BREEAL A (Mo ERPE B2 550

LARJ)ILa—FK L AR)JL Level Code, Level 6 KEBE (& 1 - PR B R E CRERZAROFR A | FEiEEFRE)

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

4 BRI SE

IN¥EO—K & Small Category Code, Title

0 ZOfth (e B Hi7ebm)

EE0—K+EEE Language Code, Language

0 BAGETITORE

Type

P ERBIEZF DRI E Availability of other 1A
faculties
## R IR Other Information HUEKE L IR PR H

EBEEA Class Method 1

F—")—F Key Words
T—<1 (TR : A BEKFR
XU — R AVEKRTZ, ETE— IV AN—A HIZEFEAER . KK E

T2 (L) MHEET V78T — 4L
F—U—FEEER, HEET VT T 2Rk

2% d B1Z Course Objectives

F—=1

AV BEKRDIEA < FERIRFE LT DA =R LEBETHE1E, AV AT — VKB ZICBIT D EE e ETh D, BRESMICE
STHIRENFEEL, A A — VTR L T Bk ZL 7257 LEbIT, FROIESERCHREE W72 E TR REA LS,
BT TR KB DO LR BER VAT AOFRIBIENE B SN TV, AIZETIT, AVBKREERT 2720 O LS R
RRESZRIZ DWW TR | FEELE A R R OGS )5, e T B xR O R IZ 31T 5 28 48 AAEH o5& E|
SSIARE: = o

T—<2

WOBE AN 02— X —CFNFT 2 HIEICONT, F7eE 2 TR #3595, BEL ol —avld, #Fgey—i
ELTCHEBEOTHREEIZBW O ETETEEMEA SO TRY, Z0FHABAEL TR LI THIE RO L2 H I #E
UK, 7 —FREMbAE T CHE TSR 9250 RS T FRARAT o T P HIME ) LU CHRMBEL . (ERMES BmEo Tnd, MEICBEfR T
Dk % 224y B~ OIS ERAN 5,

Fl|3%E H4Z Course Goals
T—=1
AV BEARROREEE T1F, A BEAKRICEDVETHEIIOWTHESET D,

T—<2
YA RE SR O F L7 DR 2 7R ZE R A — )V DVBEEE BR & F AUZ L > TAL DM EEER IZ BT 2 6%, EREH LI BE R
FZERMRL , 5% ETT T2 e PRI D HERER R A LI R U I V15 D5 8% 5H I 42 7 12 5 5,

$2EEHE Course Schedule
7T—=1
R D H A R B
HEELE OGS S
AV RO E L )

- 122 KA B A &R it

T—<2

D LD

2) it Db

3) Bl =

) 1T _TMVRBL

5) IV~ T I E— B AL — Y —
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6) T A—L—HEE

7) AL OHEE T ik
8) ikl

9) MBI

#FrE (FE-BETHFEDRHNAEESE Homework
KEWEEM BRI . RE R e, HIERIR IR T2 Ra O N2 Fancl@ 8 L TlZe,

T —=2: 3 H Z5E(Fortran, C, Matlab, 325N Python 72 &)L~ L, ) — Vo B LA ZHERE42,

REEE M D E#E LA % Grading System
LR — ML SRS 5,

(F—=2: 2B, LR—Y)

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

%52 BE Reading List
F—AEf— B EREETFNAARE T DA ) —ar — RIS - IS - M e 2E A PE— R R R
T RS

SBA—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title HERE B F8 3 1 [Methods of Earth System Science I (Atmosphere—-Ocean and Climate
Dynamics)]
SEZEFAHE Subtitle 0

E{E# 8 Instructor

a— 2B [Chief of the Course] (RZFFEER R FBE)

$B 4% B Other Instructors

o— 23 Y 2 5 42 B[ All Staffs of the Course | RFFEER =R F#58)

F1 B#ERI Course Type BRIER R EMELE

BAEEE Year 2023 EsEZI&E-S Course Number 045072
HAR Semester B B {51 # Number of Credits 4
BEMEE Type of Class e X ERLENR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_ESS 6532

K52 —K -2 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

e

BREEAL A (Mo ERPE B2 550

LAR)I)ILa—FK L AR)L Level Code, Level

6 REAPE (&1 BEPIE) SEPTRH GEIRIZNEOF B | IHEEERH)

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

IN¥EO—K & Small Category Code, Title

3 RIS - KM 15

EE0—K+EEE Language Code, Language
Type

2 AARFER OFEZEDONRAV L INARYE, ZHE T E
i%un) %&E#é?x%

RIS 50 (HAGE

2 EEEZEDTE Availability of other

faculties

2 W]

## B EH Other Information

HOER S B B B AR

BEEMEA Class Method

1

F—")—F Key Words
TEE | HERGRIR )5, REUEET — 20T, REBLANE, BEE T2
Methods, Geophysical Fluid Dynamics, Atmosphere—Ocean Data Analysis, Atmospheric Observation, Numerical Modeling

23D BH4E Course Objectives
KEKMBE LS - [RE ST FZ T2 L TR BE LD iSO B3RO0 DR T2 F 12205,

This class gives basic techniques for researches in atmosphere—ocean physics and climate dynamics.

Fl|3%E H4Z Course Goals
KEHGEEYELS: 5 ) FH e T2 ECTHELR A5 R ORI YL, BUEstFE, BHin Tk, SRl TR o K2 B g &
B35,

The students are expected to get basic techniques for researches in atmosphere—ocean physics and climate dynamics.

$2EEHE Course Schedule

BB a I VSRR (2 B
. HUBRWEAAR S A E0E (1 BT

L RERMEET — 2T S (1 A7)
CBAEET V7S (1AL

> W DN

. Computers and Programming language
. Geophysical fluid dynamics
. Analysis of atmosphere—ocean data
. Numerical modeling of atmosphere and oceans

=W N =

ﬁﬁ*—iﬁ’%‘ (FE- TEE')%@W&&Q; Homework
TEEEIC IV 25, FEEIC LR — R L TH B9,

Depends on the theme.Reports are required.

RAEST D BEHE Lk Grading System
BB RO E i3 L O R — M FEICTH 45,

Evaluated based on Assignment and written report.

fhFEREIE D EH Other Faculty Requirements

T¥ A ZFF Textbooks
WEH VNS,
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Materials are distributed.

EE 5 Reading List

SBA—LAR— Websites
http://wwwoa.ees.hokudai.ac.jp/, http://wwwoa.ees.hokudai.ac.jp/course/guidance/syl/index.html

AEZE DR—LR— Websites of Laboratory

{##% Additional Information

OB NI RKIHED LT - K5 17— ADFAEDT O DD Th D, YANMIHD 6 B REN OB 52 B /53 I
B 1 QHIEAR, ROITEE 1| DRALO— 8 LT 5N TES, HENEO LZME, BIES EOE L U4 BB ONE
DWW TR KRGS R S Fa — AT AL AE R B,

This class is for students of “Course in Atmosphere—Ocean and Climate Dynamics”.
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FLB 4 Course Title HER BB B 527878 11 [Methods of Earth System Science 1l (Atmosphere—Ocean and Climate
Dynamics)]

SEZEFAHE Subtitle 0

E|EHE Instructor o — 2 F# 2 [Chief of the Course] (KFFEEREE R} F05%)

HLE B Other Instructors | T— A Z 5 2 B[All Staffs of the Course (K FBEERIFE R F55¢)

L HFER Course Type RELE PR MR E

BASEAE R Year 2023 K& &S Course Number 045073

EAME Semester T B 578 Number of Credits 4

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

W& EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_ESS 6532

K52 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

BB BREERL Rt (HERRE R )

LARJ)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - TP AR E CRENBRNEORH  BHEfER B)

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

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

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

Type SAFHFE) B E T DR

P ERBIEZF DRI E Availability of other NG

faculties

## R ZE 18 Other Information HUEKPE R RO

B EREA Class Method 1

F—")—F Key Words
HE | [BS WEESE, KE )%
Methods, Meteorology, Physical Oceanography, Climate Dynamics

23D BH4E Course Objectives
KRB - [E ST FZEM T LT Bl s 7 1 PR T TR+ BB Fm 2 E 532,

This class gives an opportunity to learn advanced techniques and/or knowledge which are necessary for studying atmosphere—
ocean physics and climate dynamics.

Fl|3%E H4Z Course Goals
ELERSTHFFE DT O R FER B L OVEE 12 5 (2o 5,

The students are expected to get advanced techniques and/or knowledge for their researches in the master course.

$2 %5 Course Schedule
INT N —F I L BT —<BIDOMIRS TS, BARNEILT —<ICLA0, B3 —HR T, FENLDOTF—<D
EREEAT 5,

Seminar, workshop or group discussion on a specific theme. The students are encouraged to propose the theme.

#HFE (FPE-EE)FORNBLSE Homework
HEREICIVRRD,

Depends on the theme.

RAEST D BEHE Lk Grading System
TEE RO i L R H SR 5,

Assignment and presentation

fhFEREIE D E M Other Faculty Requirements

TX A -#F & Textbooks
T—IZEV D,
Depends on the theme.

EE 5 Reading List

BHAR— LR— Websites
http://wwwoa.ees.hokudai.ac.jp/, http://wwwoa.ees.hokudai.ac.jp/course/guidance/syl/index.html

AEZE D7R—LR— Websites of Laboratory
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{l5% Additional Information

ZOEE NI RKIFHED T - K] ) a2 — R DT DL O TH D,

fhrmasSEIE, A 1.5 Ref], AT 1 BfrE L, 4 BALISE T HEEE 11 OB D, #E 1 ON 4 BAIZEZ TEELH
SEEE 1T ORALEL TERDD,

This class is for students of “Course in Atmospher—Ocean and Climate Dynamics”.
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F1 B4 Course Title HERE L5238 T [Field Work in Earth System Science 1]

SEEMB Subtitle 74—V REE

HEZB Instructor a—2REFE [Chief of the Course] (RFBTEREFF FFT)

HLE B Other Instructors | T— A Z 5 2 B[All Staffs of the Course] K FBEERIFE R F55¢)

# HFEA Course Type BREER AR MF

BB Year 2023 K EIBIES Course Number 045074
EAR Semester B B {7 Number of Credits 4

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

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_ESS 6502

KS¥EI1—K 4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
EED) BREERL Rt (HERRE AL 7 )

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 BEPEE) B AL E CRRIZNAFOFR B | FeiEEFRB)
5 $a0—F £ Middle Category Code, Title 5 i - HEHE

ING¥AO—K -4 Small Category Code, Title 0 Z D GRAHI7eH D)

EF80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 578 (A AGE
Type T TeiE) HRETDRE

fFEEEBEFDTE Availability of other 2 RA]

faculties

## R E 18 Other Information HEKE B I B EER H

ZERHEA X Class Method 1

F—"7—F Key Words

i =Rl

Field observation

2% d B1Z Course Objectives

BRI B3 D | K ONE COBPAMBLIN - A, /LN CTOEREITV, WHAFAEDFEITIES), BIE1%2#E
HZLH HIEET 5, To learn field observational methods and laboratory works in biogeochemistry.

To develop practical and observational abilities.

Fl|3%E H4Z Course Goals
MW TEBLIANC B 32 L8 RE I R B F TS

Basic techniques for field observation and sample collection are mastered.

$2 %5 Course Schedule
AR ERA L 2B SR OB, K&K B OB G IERE 255,

To learn observational methods for biogeochemical factors from field samples

EFrE (FE-BETHFEDORHNAEESE Homework
WA IIE B FE R

Instruction will be made for each student

FAEET D B2 LF % Grading System
BN S~ DB INHEEE (50%) LRI DL7R — (50%) |2 &> TREL 35,
Attitude to participate in field and/or laboratory works (50%) and reports (50%)

fhFEREIE D E M Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

SMAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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FLE 4 Course Title

HiERFE Bl 523238 11 [Field Work in Earth System Science 11]

FEEEA Subtitle FRFE

HE# B Instructor

a—2RFKZHE [Chief of the Course] (KRFFER AL 2B5E)

$B 4% B Other Instructors

o— 23 Y 2 5 42 B[ All Staffs of the Course|(RFFEER =R F#58)

B 2RI Course Type EREAFHEREME A

BB Year 2023 ErfE1E|FES Course Number 045075
AR Semester THAE B {51 3 Number of Credits 4
BRMRE Type of Class e HBER Year of Eligible Student 1~2

& FF} - U52X Eligible Department/Class

F2731)24 3—FK Numbering Code

ENV_ESS 6502

KS¥EI1—K 4 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

FERER R

BRELAL At (M EREE B2 550

LARJILaA—F L)L Level Code, Level

6 R2Pe (e 1 - S0 MR H CERIZNAOR B | F7EFEERH)

th 4331 —K -4 Middle Category Code, Title

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

0 Z O R B H72H D)

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

2 AAGER OFGED AV ITNAZHE, STl B R IER M Z 56 (B AGE
RITTEGE) ZRTE T DIRHE

I EIEEDRE Availability of other

faculties

1Al

## B EH Other Information

HOER S P B B A H

BERMEA Class Method

1

F—")—F Key Words
AL, TR

Field observation, laboratory experiments

2% d B1Z Course Objectives

WEE L HUERA L 52 46 JOVI VB R 7D 43 BRI 36 1 2 B AMBLI & 25 N SRR T 0 BEZ0 LN RE ) B L OVR IR e o i Bl 385 2

Lz EIELT S,

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

TA— VB R O SRR O L2 B35

To understand the bases of field and laboratory experiments

122 5HE Course Schedule
BREESEI OB BT IER I OVHT FiEE %5,

Learn how to collect and analyze environmental samples.

#HFE (FPE-EE)FORNBLSE Homework

AR HE R

Instructions can be provided at each opportunity.

RAEST D BEHE Lk Grading System

PP SE~DOSINHEE (50%) LfEEIDOL AR —F (50%) (&> CTREM 35,
Attitude to participate in field and/or laboratory works (50%) and reports (50%)

fhFEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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FLE 4 Course Title

HERT Kk F 323 1 [Field Work in Cryosphere 1]

FEZERAA Subtitle 0

HE# B Instructor

% Pl [IIZUKA Yoshinori] (EIRRMFAHFZEHT)

$B 4% B Other Instructors

I E[SUGIYAMA Shin](URIREHEIF2277), GREVE RALF GUNTHER[GREVE,
RalfJ({KE B F# A 28 77), 3  JIIWATANABE Tsutomu] URIRFFFHFFERT), HE AT
[SHIRAIWA Takayuki]JUEKIRAF - B&A®—Y7), T ZZ[SHIMOYAMA Kou]URIEEFAFFERT),
#9355 B AIMATOBA Sumito]({KIBAT - BRAF—Y7), i EFKIMINOWA Masahiro] (IR F} 2
WF52RT), PODOLSKIY EVGENY[PODOLSKIY EVGENY]

F B#ERI Course Type BRIER BB A

BAEEE Year 2023 ErEZI&E-S Course Number 045076
HAR Semester BEAEM B {51 # Number of Credits 2

B EMEE Type of Class = YWRER Year of Eligible Student 1~2

&R EF} 25X Eligible Department/Class

273124 3—FK Numbering Code

ENV_ESS 6522

K52 —K -2 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

PR =

BREEAL BT (Mo BRPE B 550

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

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

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

IN3¥EO—K & Small Category Code, Title

2 ToK -G EFR T

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

2 AARFEM ORFED AV ANAREE, SR E RER A 558 (A AGE
IFTERE) IR TET D1

2 EEEZE DTS Availability of other
faculties

2 W]

18 R E 1§ Other Information

HBRPE R R BR R A H

BEEMEA Class Method

1

F—J—F Key Words

KK, SRt BB IL, 7 — 2 AT

snow and ice, glacier, permafrost, field work, data analysis

23D BH4E Course Objectives

ORI T D BRI OV TOBUAIRIAT 2 FE LoD FHKIEME O HEBEME AT ZKEBRIIZ T 5,
— To study the techniques of field measurements and data analysis in cryospheric environment.
— To learn the importance and changes of the cryosphere through activities in the field.

¥ 3% H4E Course Goals

TOKEIRIENZI1T DREBLRIZ D 5 B SMBLII RO 2 N SR O F 5 £/ 3BT FiE a2 B 55 2.

After the course, participants should be able to carry out field measurements/laboratory experiments/numerical simulations on

phenomena in cryosphere.

$2 %5 Course Schedule

ToK M E R —ZADOFEDHITE N TODAF L (BUITE, /3rik, STIES) &, B 07 v —T 123 T

E:#‘/S:;o

FREDIZN—=TEEDIH 1O Ea@RL Tk 528,

(1) ExArfRAT AR

(2) GPS \Z LD = F B I

(3) B Wt e L)

4) st

(5G) KIRENIZRBITAE KD

(6) KABLH D FETE

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

EFrE (FE-BETHFEDRHNAEESE Homework
- BEHER, BEDOLR—NMNREESEIILCFEEITIZE,
- HEHNRES B ORI/ TREBL TEETL2ERZEELLV,

— Participants are suggested to read the references, text books and previous course reports in advance.
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— After the course, participants are encouraged to use the learned skills in their own research activities.

REEE M D E#E LA % Grading System

FLE P OEAR AR (B BRI Ferm ~DO BN, FEMRII72 IEEEZE) (60%) . BERULAR —MA0%IZ L > THAEAEFHT T2,
Score is evaluated based on the attitude in the course (questions, discussion, active enrollment) (60%). performance in written
assignment (40%).

=P ERBIE DG4 Other Faculty Requirements

TX AT} E Textbooks
HENCERERATL, LIS 592,

Materials are distributed in advance and required equipments are prepared by organizing lecturers.

EEIETEE Reading List

HEBNATART Y7/ 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

SWAR—LR— Websites

AEZE DR—LR— Websites of Laboratory
https://sites.google.com/site/courseincryosphere/home

{i§#& Additional Information
AREF L, BK-ERER Fa—RADFAE [T OLDTHD,
BIRFE L S T I ORENE, I —AH A X LA A=V T YRD, Th— L= B 580 CliE T 5,

This course is offered for students of the Course in Cryosphere Science.
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F1H4 Course Title HER S 7k F 523 1 [Field Work in Cryosphere 1I]

FEZERAA Subtitle 0

EE#B Instructor B A [IZUKA Yoshinori] UKIRFELFHFZEHT)

HL# R Other Instructors | #2111 {E[SUGIYAMA Shin]({KIEF228F%E7T), GREVE RALF GUNTHER[GREVE,

RalfJ{E IR B FWF 2277, 1850 JIIWATANABE Tsutomul (VR B 222 5T), H i 4T
[SHIRAIWA Takayuki] (IR - BgAH—7), Tl ZI[SHIMOYAMA Kou](KiEEFAFFERT),
B8 ¥ AIMATOBA Sumito](E VR A« BRA%&—>7), PODOLSKIY EVGENY[PODOLSKIY
EVGENY], 1% JERBINAKA]JI Tatsuro)(Z4—/LRELZ—)

F B#ERI Course Type BRIER BB A

BAEEE Year 2023 ErEZI&E-S Course Number 045077
HAR Semester 254 B {51 # Number of Credits 2

B EMEE Type of Class = YWRER Year of Eligible Student 1~2

&R EF} 25X Eligible Department/Class

273124 3—FK Numbering Code

ENV_ESS 6520

K52 —K -2 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

PR =

BREEAL BT (Mo BRPE B 550

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

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

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

IN3¥EO—K & Small Category Code, Title

2 ToK -G EFR T

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

0 HARETITORSE

2 EEEZEDTE Availability of other
faculties

2 W]

18 R E 1§ Other Information

HBRPE R R BR R A H

BEEMEA Class Method

1

F—J—F Key Words
oL, PR T R KL

field observation, snowfall, snow pack, climate, hydrology

2% M B1Z Course Objectives

Tx lZH T biEE R R COBIARZEL T, BERREEHEEOWEL R L | £ O AR BIRIEIEZ R
592, BT — 2 OETORELZBL T, A IO EFEO—B LAY 5, A AREIROSE S M TOIEE)

LR T DLE DD RERA DO —FTHD,

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

EEBR LT OY LA E 2 B S

[EFEG LT OB FR LB Z (K515,

FHE LSBT AT O SRR A S,

BLUNFE 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

$2 %5 Course Schedule

L. FEZ W, S RmoRE RS

2. LB RGO EY

3. T i B 5

4. FEY TV T AL T RO Y
5. BFE R DLVELD LT LB T —ar

(HL, RIpFEOHERFICIY, FEHAZEL 250 095)

1. Snow survey

2. Climatological measurements in the snowcovered area

3. Hydrological measurements in a frozen river
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4. Chemical analysis of snow samples
5. Data analysis and presentation
(Details may be changed depending on weather conditions, etc.)

EEFE (PE-EE)EDANELSDE Homework
- BEIR, BEOLR—MpE %2 BZ L T EEITHZ
- FEENEEZE B OGBS TEREL TEE T2 kﬁ\‘fﬁiu\
— Participants are suggested to read the references, text books and previous course reports in advance.
— After the course, participants are encouraged to use the learned skills in their own research activities.

RAEST D BEHE Lk Grading System

FEE P OB AR (BB #emm~ OB, FEMmIA722 I8 EEZE) (60%) . 7L BT —ar B R — MWL T
AR AR 2,

Score is evaluated based on the attitude in the course (questions, discussion, active enrollment) (60%). performance in oral
presentation and written assignment (40%).

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.

&S EME Reading List

BEBHITART vr / BARZKZES FAEE, 2010

BeEBR L BB s@iﬂz%%, jtkﬂﬁzﬁ%, BURNG IS : A4 FBE, 1995
TOKKSCELG /NP SE L fih o 4B, 1994
TOKOMEEEIE, A Ad—, BHBGERE: 4 EbE, 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—LR— Websites of Laboratory
https://sites.google.com/site/courseincryosphere/

{##% Additional Information

AR E TS - ZEM BRI o — 2O AT DL D THD,

LYo — AL OFEAEIL, KEFILER B OBEFRIEEIVEBETAZLICEY, RIEZFIBINTHILNTED, £H
1% 2022 47 1 HICERTDTE, 72720, EOFEDIRDL i@itk*%ﬂﬂ%g$L¢;mexl3’C;’é BeET 5560305, #H/l7e A
RIZERERFRENICEM T 5010, L TOEBRBBAT HP IZTRMT S, 28, AR B IXMEBRKFEIVF 2T A
(http://wwwearth.ees.hokudai.ac.jp/IAI/)@@Tﬁzx{ﬁﬂ HTHo,

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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F1 B4 Course Title AE W B Fim S e 1 [Seminar in Biosphere Science 1]

HERER Subtitle 0

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

Y E Other Instructors | B2 ZB[All Staffs of the Division](KFBr BB AL FB5e)

FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2023 Ef[EEIZES Course Number 055005

HAR Semester A B Number of Credits 4

BEMRE Type of Class 25 2 G SC(HF | RREER Year of Eligible Student 1~3
7%)

W& F 252X Eligible Department/Class AW B RIR

F2/31)2 %4 3—FK Numbering Code ENV_BS 7702

K5EO—F - & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

A 5] BRIER PR (R B R IR

LARJLa—R:-UAJL Level Code, Level 7 REFRE () HEE R ER 2 S L)

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

IND¥EO—R £ Small Category Code, Title 0 EWIE Bl Fim Sl e

S #3—F- S5 Language Code, Language 2 AARFEL ORFEONAV TNARE, ZHEREZRIHEASTE(BAR
Type FESUTIGE) AR ET AR E

P BISE DT E Availability of other N

faculties

## 2 FE1H Other Information B PEI R R B R B [(EFRE ]

BEEMAX Class Method 1

F—"J—K Key Words
R SR VB —

Seminar using research papers reading and discussion.

23D H1Z Course Objectives
RSO AR L CRMR Y ISR AP G R A B AR B,

To understand the advance of science through the critical reading of research papers.

Zl|5Z B 4Z Course Goals
B 92 R 00 B DR AR L C, B HOWFSERE OHERE |41 TH,

To develop own research subject, based on the understanding of the advance of science.

235 Course Schedule
EEE# 4 AR B O BEE e HAVIIIR O L Ei#Hi 5,

To select important and/or recent papers related to the research subject, and to read them critically.

EFEFEE (FE-BEE)FDOANAELSE Homework
IS ORI ER L EZLE 2—F 5,

To review the announced paper prior to the seminar.

AAESTM D E# L% Grading System
JEAE R A A BN FEAT 5,

Evaluate the performance and the attendance of seminar series.

fhEEH BB DS Other Faculty Requirements

TX R -#FEE Textbooks

X I5E ¥ Reading List

S HER—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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FLB 4 Course Title W) BB B2 45 BB 2 T [Research in Biosphere Science 11 (for Doctoral Dissertation)]

HERER Subtitle 0

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

Y E Other Instructors | B2 ZB[All Staffs of the Division](KFBr BB AL FB5e)

FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2023 Ef[EEIZES Course Number 055006

HAR Semester A B Number of Credits 8

BEMRE Type of Class 25 2 G SC(HF | AREER Year of Eligible Student 1~3
7%)

W& F 252X Eligible Department/Class AW B RIR

F2/31)2 %4 3—FK Numbering Code ENV_BS 7802

K5EO—F - & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

A 5] BRIER PR (R B R IR

LARJLa—R:-UAJL Level Code, Level 7 REFRE () HEE R ER 2 S L)

th43#0—F -4 Middle Category Code, Title 8 FERIFSE

INAEEO—K 4 Small Category Code, Title 0 EWIE B FHERIAFTE

B E83—F- 558 Language Code, Language 2 AAGER OFEGEDASAV INAZHE, T B RERIHEASE (B A
Type ISR R E T DR

P BISE DT E Availability of other 2 TT

faculties

## 2 FE1H Other Information R F R BHEERL A [(MERE ]

BEEMAX Class Method 1

F—"J—K Key Words

LB R S

Studies on Biosphere Sciences

22D B4E Course Ob_jectives
LMD B RITOEEICESE, U RREE R ET D,

An appropriate research subject will be set through consultation with students.

Zl|5Z B 4Z Course Goals
FRIBIMAINE LS ~OW KD B DM TR E BT D,

To achieve research results with academic originality and social contribution.

235 Course Schedule
TER RS B OMRREBLC, 2R BEREE HiET, LEIIECTHEDBIEEZTTIZELHD,

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.

#FEFPE (T -EEEDABLSE Homework
HO®MIZLD,

Responsible to each student

AAESTM D E# L% Grading System
B IEA~DEEAE ETUO R AR BB A A IR T2,

Evaluate the process and the achievement of research subject.

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

X I5E ¥ Reading List
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S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
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F1 B4 Course Title AR R 30 S SE T [Seminar in Biosphere Science 1]

REEHE Subtitle 0

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

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

# HFEA Course Type BREER AR MF

BB Year 2023 K EIBIES Course Number 045078
EAR Semester B B {7 Number of Credits 4

B EMRE Type of Class ¥ SLWFZE) | FHRER Year of Eligible Student 1~2
¥ & FF - U5 Eligible Department/Class A E R B

F243)2 %' 2—F Numbering Code ENV_BS 6612

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
i E:05) BRESR R (RS R I
LAR)ILa—FK:LAR)JL Level Code, Level 6 KPBE (& - PR B R E CRERZAROFR A | FEiEEFRE)
th 5 #3—K -4 Middle Category Code, Title 6 AfFsEfaig

INDHEO—K 4 Small Category Code, Title 1 AWl R i SR e

=553—F -5 & Language Code, Language 2 AARGER OHFEDOASAV I AR, Sl B R ERITHEH SR (HAGE
Type AFHFE) B E T DRE

P ERBIEZF DRI E Availability of other NG

faculties

# R EIH Other Information LB R SR A [EFR R ]

B EREA Class Method 1

*—J—F Key Words
BegieRe N e FU N B —

Seminar using research papers reading and discussion.

2% d B1Z Course Objectives
SO AL TR BRI A Ak A B AR T,

To understand the advance of science through the critical reading of research papers.

Fl|3%E H4Z Course Goals
BT AR B O R AR L €. B OOM IR OHERE (2L TD,

To develop own research subject, based on the understanding of the advance of science.

$2 %5 Course Schedule
R4 AR B OEER . HAVIRFT O L5,

To select important and/or recent papers related to the research subject, and to read them critically.

EFrE (FE-BETHFEDRHNAEESE Homework
I ORI ERLELE2—T 5,

To review the announced paper prior to the seminar

RAEEE M D E#E LA % Grading System
JBAERIAER A TN T2,

Evaluate the performance and the attendance of seminar series.

fh S ERFEIED & Other Faculty Requirements

TX A -#F & Textbooks

%52 BE Reading List

SBAR—LAR— Websites

AEZE D7R—LR— Websites of Laboratory
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{i5#% Additional Information
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FLB 4 Course Title A= BB BIIESE 1 [Research in Biosphere Science 1 (for Master’s Thesis)]
REEHE Subtitle 0

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

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

# HFEA Course Type BREER AR MF

BB Year 2023 K EIBIES Course Number 045079

EAR Semester B B {7 Number of Credits 8

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

¥ & FF - U5 Eligible Department/Class A E R B

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

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

i E:05) BRESR R (RS R I

LARI)ILa—FK LA Level Code, Level 6 RFPt (& L - TP AR E CRENBRNAEORH  BHEfEER B)

th43}483—K -4 Middle Category Code, Title 6 WFieE

INDHEO—K 4 Small Category Code, Title 2 R B RIS

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

P ERBIEZF DRI E Availability of other NG

faculties

# R EIH Other Information LB R SR A [EFR R ]

B EREA Class Method 1

F—J—F Key Words

AW PE R AR

Studies on Biosphere Sciences

23D BH4E Course Objectives
FAELSMRO B X OEEICHESE MY A R E T D,

An appropriate research subject will be set through consultation with students.

Fl|3%E H4Z Course Goals
FRIFMAINE S~ OB M DB DR R % 1 D,

To achieve research results with academic originality and social contribution.

$2 %5 Course Schedule
EHR 72 HES L HEOMBRERBL T, 2hR07e BIEREL B, LEIUSCTEEMEEEZITIZELHD,

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)FORNEBLSE Homework
HOEBIZED,

Responsible to each student.

RAEST D BEHE Lk Grading System
H A~ JERE E & B A BB AR A TE M 5, 7236, 2 A (1ER) HAWITH (2FER) ICBETAE Lim CRRE~
DOBITIRIMEL R = EHL ORI 5 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.

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

%52 BE Reading List

SBAR—LAR— Websites
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B D HR—LR— Websites of Laboratory

{i§% Additional Information
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FLB 4 Course Title SRR A IR Fundamental Course in Biological Diversity]

FEZERAA Subtitle 0

HE% B Instructor /R HRER [KOIZUMI Itsuro] OK 2R M ERER 55 Bl A HF FERE)

LS Other Instructors | K/ E7ZZ[OHARA Masahiro] e & 1E4E), /M —HLIKOGAME Kazuhiro](BZ2HFERR),
FelR ZXKAJIHARA Hiroshi]GR2AF5ERE), HES HEMRISOMA Masayo ] BRFIFIERT), Lk
ENKUDO IsaolOKPERMAAIZERT), Bl HE[HAYAKAWA Takashil(MiEKRBREER 2 SERT),
HE JEARRB[SHUTOH Kohtaroh](#e & E#6E), KEE A AE[OHDACHI Satoshil(EGIEFH

WFFEET)
FLB#E5I Course Type RELE PR MR E
BASEAE R Year 2023 K& &S Course Number 045080
EAME Semester 2% W (B & — | BAfI#I Number of Credits 2
)
B EWEE Type of Class fits X E R Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class
F2731)24 3—FK Numbering Code ENV_BS 5100
K5 #3—K - Major Category Code, Title ENV_BS Environmental Science Biosphere Science
5] BREEEN R (CEME R IR
LARJILaA—F:LA)JL Level Code, Level 5 KFRE (& 1 - BEPTIER) AL B GEREZRNA O B) | KFpiItiEez
¥FHH
th % #a—F - £ Middle Category Code, Title 1 ELRER
IN3¥Ea—K -4 Small Category Code, Title 0 ZOMh (R E7etm)
=553—F -5 & Language Code, Language 0 HAGECITHRE
Type
thEREIEZFD T E Availability of other 1 7Af
faculties
# R EIH Other Information AEERFRER R B [ HAGEOH]
B ERMEA Class Method 1

F—")—F Key Words
LS RRIE, BARRZERNE, [ bR, BEEA Y, B, WL, S, AUE, BR BEKAEY RN

2% d B1Z Course Objectives

BUE, HER BB BT 24MMITET I EHEESI TS, ITFEO ARITEENCRIAK T2 HIERERBEA & LD, 2T L
TWA. REFRTIE, SESFRAEVREHCOWT, TOLEEMEOBURE#ERTHLEDIC, MR IR 28BS R
DEFRIZHOWTHRLS.

¥ 3% H4E Course Goals
BAEMBEOSAEMEI O W TEMT AL EBIC, BIBHZERIEICOWTH IR 5.

2 ¥ 5HE Course Schedule
Bk 2y ERER IR JEL QOB BB DA L= AT THEM SRR - BRI SRRSOV TR T,
1 AKX VA

iz EAES) 1

e A4 2
WEET 7 IR

I

W FLIE

¥

fJE

9 Rl

10 Bh2

11 FEKkAY

12 e

13 FAEH

14 EInpOLEENE

15 F&

0NN O Uk W

#HFE (FPE-EE)FORNBLSE Homework
FEOFEEOTE EEHELT, 2-3 BERED B EEENLEEND,

BAESE M D E#E LA % Grading System
JFRIEL T, RERBO 7 FILLEO G ZBGEFEMOS1EET D, RE~DOBIEERE(30%)BL IR —NT70%)IZL>THE
it 2, LAR—FTIIREDT —< 2OV TOBEMEOEEVZ M5,

fhFEREIE D EH Other Faculty Requirements
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TXARZEFE Textbooks

EE 5 Reading List

SBA—LAR— Websites

B D HR—L_R— Websites of Laboratory

{i§% Additional Information
BEEITHEDOFAMIHOWTIE ELMS &2~ THEKEL £,
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F1 B4 Course Title A e Lt Fundamental Course in Ecology]

FEZERAA Subtitle 0

EE#B Instructor )1 1T [KOSHIKAWA Shigeyuki] (R5-BEHIERER IR B FAF5ER7)

$#HHE B Other Instructors | B H P& [NODA Takashi](HIERERBEFLEAFZERT), $8Y5 {E—HAR[AIBA Shinichiro](HIERER SR
B ER), #E e —[MASUDA Ryuichil(B % #F %2 k%), /N&  — 3L [KOGAME
Kazuhiro ] (B22AF5E), Jeld PRZ[SENZAKI Masayukil(HiBRER BERL2BFFERE), Af% FHIR
[KUBO Takuya](Hi 5k Br 558 20 5257

FIBE5I Course Type BRELF PR PR
BB Year 2023 K EIBIES Course Number 045081
EARS Semester 2% 1 (& % — | BAfL#I Number of Credits 2
L)
B EREE Type of Class s TR E R Year of Eligible Student 1~2
&R EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_BS 5102
K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
i E:05) BRESR R (R R I
LARI)ILa—FK:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERIZR2NEOR B) . KERBE B
ElE
4343 —F & Middle Category Code, Title 1 Fiam
IN3¥Ea—K -4 Small Category Code, Title 0 Ffh G772t m)
B E83—F-8#8 Language Code, Language 2 HAGER OTEREDANAV AR ST R ER I S 35 (B AGE
Type NIIIGE) B E T HIRE
=P EREISEE DRI E Availability of other 1]
faculties
18 R EHIH Other Information EPE R I B R A
BERMAH Class Method 1

F—J—F Key Words
b, L., EMSANE, BREDEIE . KK

evolution, speciation, bio—diversity, adaptation, extinction

2% d B1Z Course Objectives

BITE, Bk IS BT 2EMFRITET I EHEESN TN, ITHFEO NMIEENIER T2 ERBR BEA S0 Sz L
TWD, REEE TIE, EWHOELSLAEMBRED ZERNE, WL ERMEDBIHZRD ONTHEIROBERE, R IG O BRI
Eagte, ARRFEOEBLRONICEL O EEI R 2T 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.

¥l 5% H4Z Course Goals

FAT= B N E & DTS, E DI D LRI VI BRER IS L TWND0E W) | AETEE O FERERY U A BRAiF 52,
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.

{8 % 5HE Course Schedule
1) BEEEAETE 7 (48] W4 - Bhin
2) b EFE b (AlE]) AEdy-edE, B, wEE
3) keI A (28]) FHEENMY, Bh
4) NGB AW~ 5B LR A )7 (2]8])
5) A=W SRR IS (215])
) Community ecology (4 lectures)
) Evolution and speciation (4 lectures)
) Evolution and development (2 lectures)
) Conservation biology (2 lectures)
5) Statistical modeling (2 lectures)

1
2
3
4

#HFE (FPE-EE)FORNBLSE Homework
FEOREOTH HBF LT, 4.5 REFREO A FHERLEEND,

Four to five hours homework is desired as preparation/review of each class

RAEST D BEHE Lk Grading System
DEEOEEITBITIEMEE, QRE~OSMEERE, Q)FHRL RN—rDONFIZE> TRHE T 5, TILTIOFHE O bR
%, (1D=10%, (2)=30%, (3)=60%&7 2,

Attendance and written report

fh S ERFEIED & Other Faculty Requirements

T¥ A ZFF Textbooks

155




BHEERFIZFE  Instructions at the start of the course.

EE 5 Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{##% Additional Information

4 —Z—HNcV I (Monday and Wednesday in Winter Term), 4= B8 2 efit s BREERL F20%) LR MEA W G (B
Be) 1 ZFEERNCRBDBIFCRO 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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F1EH4 Course Title 55 - A iR Fundamental Course in Molecular Biology]

FEZERAA Subtitle (B AFER) [

EHIEHE Instructor ) IEZ [MORIKAWA Masaaki] OR 22 i ERBR BB 20 52 057)

BT Other Instructors | 1@ “F[FUKUI Manabul({FIRFHFAFZEAT), (U FAIAIYAMAUCHI Akari] (IR FL A
JEAT), AR B # [KASAHARA Yasuhiro] (K 1R B = #F 28 Fr), % & 1F HI[OCHIAI
Masanori] (IR BHEAFFEAD, /NS AFRIKOJIMA Hisaya](IKIRFH2AFZEAT, BE &7
[WASHIO Kenji](MiERERBER} I ZER7), —# 1L 1-[MIWA Kyoko](HIERER BT R A JL6%),
i B 3TIYAMAGUCHI Yoshifumi]({K & & 52 0F 98 77 ), #6348 A 3% [WATANABE
TomohiroJ IR B FAFFEFT), M 25 —[TANAKA Ryouichi]l IR} F#HFSERT), i &
(ITO Hisashi](UKIEFIAAFFEAT), B 1EJE[SONE Masamitsul (EIREEAFZERT), Mk JE
SITAKABAYASHI Atsushil (IR B EHFFERT), Y8 TBAHORI Chiakil (1 ERER SR AAIF 72
%), /NBF 3% 25[ONO Kiyomi] IR AL 2BFZERT)

# HEA Course Type BRETR AR MF

BB Year 2023 K EIBIES Course Number 045082

EARS Semester 15214 B {7 Number of Credits 2

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

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 5102

K4 EI—FK £ Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

EED) BREEF P CEME R 7R

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

th %0 —FK -4 Middle Category Code, Title 1 ELRER

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

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

Type AFHFE) B E T DRE

P ERBIEZF DRI E Availability of other NG

faculties

# R EIH Other Information LW E R B R H

B EREA Class Method 1

F—")—F Key Words

DTEWT, B, TR, WMAEY ORERGERENT, MY OMRIGEYE, BT BMEERIE, B5 T8E, M7V LT,
T AR AT, SAF v —, BB R, BRKREEY, i

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

23D BH4E Course Objectives
AR FORMBENFRB L O 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

DTEMFEIVEARLOLEUTE X, HOOMFEREOHERE TG T& 5,

To be more familiar with molecular biology than before, and be able to utilize the knowledge obtained for promoting his own
research subject.

{8 % 5HE Course Schedule

AT AT DR B L OFEE, 1~ 2B AR E O T TH#ET 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.

RAEST D BEHE Lk Grading System
FE A~ OB IR I E R A F LD T L R — DRI &> T35,

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 A -#F & Textbooks

XX ~ULVAEWE 511 R Lisa A, Urry (23351 ; #N B2 [E25R]: AR, 2018
Campbell Biology, 11th Edition,”Lisa A. Urry et al.:Pearson, 2016

Molecular Biology of the Cell/Bruce Alberts: Garland Science, 2015

o> R 8 B AT L T 975,
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Other materials maybe used when necessary.

EE 5 Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory
https://noah.ees.hokudai.ac.jp/emb/HP/

{##% Additional Information

ZEEAT A IIE B OHER (4/12 OFE) IATHIHAZ VAT HIETDHI L,

AL A THEE TITHTE THDHN, BCPL L OAEHE J OFRE R ORI LY AL T A AZEIER 2 TEM§ 5 alRerk:
WD, R EMMOFEFHICEOX, YK RAH# U THEIMET 5,

Students must attend the first class for guidance on 12th April otherwise announced.

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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F1EH4 Course Title 55 - A iR Fundamental Course in Molecular Biology]

FEZERAA Subtitle (5B [

EHIEHE Instructor ) IEZ [MORIKAWA Masaaki] OR 22 i ERBR BB 20 52 057)

HLE B Other Instructors | &I “F[FUKUI Manabul (IR FAFTEAT), IUIN EIIMRIYAMAUCHI Akari] (IR R4
JEAT), R B [KASAHARA Yasuhiro](fi iR B Z A JE Fr), % & 1 Al [OCHIAI
MasanoriJ({K I8 B 2R JEAT), /MBS AFRIKOJIMA Hisaya] (IR B AR ZEHT), R W)
[WASHIO Kenji](#iERERIE R AAFZERE), =i 1 [MIWA Kyoko (HIERER AL~ 2ERT),
i B 3TIYAMAGUCHI Yoshifumi]({K & & 52 0F 98 77 ), #6348 A 3% [WATANABE
Tomohiro JUKIRFL EHFFEAT), HH 22 —[TANAKA Ryouichi]URIE B 2AFFERN), i &
[ITO HisashilEIEEEMFZEFT), BAR 1EY[SONE Masamitsu] IR RHEAFZEAT, Eik &
S[TAKABAYASHI Atsushil (A AR FERT), i T-BAHORI Chiakil(M BREREEFRL A58
B2, /INEF 35 3E[ONO KiyomiJEIREHEIF 20T

# HEA Course Type BRETR AR MF

BB Year 2023 K EIBIES Course Number 045083

EARS Semester 15214 B {7 Number of Credits 2

B EMEE Type of Class fiEss X E R Year of Eligible Student ~

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 5102

K4 EI—FK £ Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

EED) BREEF P CEME R 7R

LARJILaA—F:LA)JL Level Code, Level 5 KFRE (& 1 - BEPTER) AL B GEREZRNA O B) | KFpEItiEez
¥FHH

th 530 —FK -4 Middle Category Code, Title 1 ELRER

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

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

Type AFHFE) B E T DRE

P ERBIEZF DRI E Availability of other NG

faculties

# R EIH Other Information LW E R B R H

B EREA Class Method 1

F—")—F Key Words

23D BH4E Course Objectives

¥ 3% H4E Course Goals

122 5HE Course Schedule

EFrE (FE-BETHFEDRHNAEESE Homework

RAEST D BEHE Lk Grading System

fhFEREIE D EH Other Faculty Requirements

TX A -#F & Textbooks

Xy VAEYT B 1L Lisa A. Urry [F2235] ; W B2 [E2GR]: AU, 2018
Campbell Biology, 11th Edition,”Lisa A. Urry et al.:Pearson, 2016

Molecular Biology of the Cell,/Bruce Alberts: Garland Science, 2015
o>k 3 B AT L CHE A 975,

Other materials maybe used when necessary.

EE 5 Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i§% Additional Information
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FLE 4 Course Title

HEEAE M BR B 4 Feif R [ Fundamental Course in Marine Biological Processes]

FEZERAA Subtitle 0

HE# B Instructor

L B [KUDO Isao] CR2ERE/KEERFIFFERT)

$B 4% B Other Instructors

HA JIITAKAGI Tutomu]OKEERFEIFZERT), J5AT Z[YOSHIMURA Takeshi] (7K EER} A

7EbE)
F B#ERI Course Type BRIER R EMELE
BAEEE Year 2023 EsEZI&E-S Course Number 045084
HAR Semester 158 (F ¥ — | BGI¥ Number of Credits 2

L)
B EMEE Type of Class e YWRER Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class
F>731)>4'3—FK Numbering Code ENV_BS 5102

K52 —K -8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

PR =

BREER A (EWPE R 550

LARJILaA—F:LA)JL Level Code, Level

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

th 43—k -4 Middle Category Code, Title

1 FEAsaR

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

0 =DM R B H72H D)

EE0—K+EEE Language Code, Language
Type

2 AARGEM ORFED AV ANARZZE, B RER N 5578 (A AGE
NIFTERE) ZIRTET D1

I BIEEDRE Availability of other

faculties

1A

## B EH Other Information

AW PR R BB R H

BERMEA Class Method

1

F—")—F Key Words
WS, VR AR

23D BH4E Course Objectives
WEEARE RO IE LR e B

HEEDO LM EPEMEDRHEEA =X D E BT 5
HEEOHEIELTER B LU DA = A L E BT 2
RO LW DRFHEZF O, ZDAH =X L e BT %

Fl|3%E H4Z Course Goals
WHEAETER DRI B EZ DR E R TED

HEFED A L PEREE DR Z B TE5

EIROMFHFAE LA R B L OZ DR ZHE TED

WEEDW LY BENEDAN =X L EHHTES

2 EEHE Course Schedule
WA RER
HHEED W B EREE
WEPEAERE S A
WELEAE W D e s

W OGO ERER
WEPED W A PEME
BiE LR EERE
WEPED I A PE
HEFEMEDBEZE R /5 AR
WEEED L E TR
WEPEDOREE B I OSSR
MK DML

VPR DR TE K A 1
EEDOREIEER

HEPE DR TR BR
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MHEED L LY

- i OPEE

- TEAEIE - PNFR IR - LI
-V DFFIR

T DR

EFrE (FE-BETHFEDRHNAEESE Homework
HOMUHHR EEFA TETUILY

RIESEM D E#E LA % Grading System
RO EIZB T LEME, QRE~OSNEE, Q) FHIRLF—FDONFIZL > TRHMII 25, ENENOFANO b=
1x, (D=10%, (2)=30%, (3)=60%&7 %,

fh S ERFEIED & Other Faculty Requirements

TH X ZF & Textbooks
WEES /R —/L R B RS R 2, 2010
Invitation to Oceanography,Paul R. Pinet: Jones and Bartlett Publishing, 2006

& 52 BE Reading List

SWAR—LR— Websites

AE=E DR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title 74— W BRI GR [Fundamental Course in Field Sciences]

FEZERAA Subtitle 0

EHIEHE Instructor WY& # [YOTSUKURA Norishige] (b5 AW~ +— L KRR 20— (EBK))

1B Other Instructors | #. FEAE[CHA JOO YOUNGI(Z4—/KEL&—), Fir 1ZE[UETAKE Jun)(Z74—/LRtEL %
—), & M B M[YOSHIDA Toshiva(7 4 — /L KEr &% —), B F Fi1[MIYASHITA
Kazushil(7 4— /AR 2—), &% MEEIFUKUZAWA Karibul(Z 4—/L Rt 2—), 25
FE—BF[HOSHINO Yoichiro](Z7 14—/ K& 2—), WNilE BATUTSUMI Shunsukel(Z 4—/L K
o x—), BB TFFINAGASATO Chikako)(Z7 4 — /LR HZ—), B FEITIAZUMA
Takayukil(Z 4—/V K2 —), [UA JEIYAMAMOTO Junl(Z4—ARtr2—), Ll Faz
[HIRATA Toshiyuki](Z7—/ KB Z—), =4 AASAIMITANI Tomohirol(E2FF7ERE), HAf
IIINAKAMURA Koh](74—/L K& % —)

# H#EAI Course Type BRETF AR MF R

BASEAE R Year 2023 K& &S Course Number 045085

EAME Semester 271 B 518 Number of Credits 2

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

W& EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_BS 5102

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

5] BREEEN R (CEME R IR

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

4343 —F & Middle Category Code, Title 1 Fiam

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

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

Type NIIIGEE) B E T HIRE

= EBEIEFDTE Availability of other 1Al

faculties

18 R E1H Other Information EPE R I B R A

ZERHEA X Class Method 1

F—")—F Key Words
EYETRAIR., AR RE S, FRei AW/ ERE, Sk, A RERAERE. LWt A E

23D BH4E Course Objectives

TRk DEL L B & U1 - W0V - MR IS B D IR R TEAR2 7 41—V RIZE 1T 5| L RER R A - AL S ARNE - FRE £ W
AEPE BB BT AT 4 — AV RRPEICOWTEIFZIRD D, T, Hix R0 B TITOILTWA 71— AR O R O
FIZONTHFEER,

FI:Z B4E Course Goals

20 HACORFEH I OMEHFZIVE 725X T2 NFAETE O B LIRA R ERER B A AR L . AN AEIST24ME o
FRRAEPEIREN S HIBRER BE (R 2 LW KT DRI AR T 570 D LWEMTH L7 4 — L RE 25220, A E B R4k
AARDD NMBREIVERZANIET D2 LTS,

2% E5HE Course Schedule

D) 74— VKRB~ — o — ARSI T a7 —
2) PRAE WL TDARAMEIROFH — JEHEE O KK
3) BARD A HE RMERE LY — 1 R - A\ & LD B

4) A REBIS S LR Bl DAL 2T v ay

5) HIER b CRe Ko oix i DEB DI TENEERDED &L 2
6) FiE h oA pe:

7) BIR-F&E-AM

8) 74— VR B EEDND F T R 0 e VB A=
NNAH Y T DDA —

10) A A W O (B AT S A AT

11) dbHEE—IL R e — 5 7 O MR SRR D4
12) ZAtla s E oMM a2 = —ar

13) HEpEE DE=2Y 7

14) FUEFEDO R

#mPrE (FPE-EEEDAABLSE Homework
HBEZEOBE TS BI N TR ==V RN T T ET5LE010, K TRICRMAER RS2 HNTESL,
Bl HAZO R T T 1 R E R T2 ENEEL,

RAEST D BEHE Lk Grading System
BREAOBIEEE (20%) . LiEFRK TSRO AL R —MEEOWNE (80%) 12Xk~ CEHl§ 5, JRRIEL T, ¥ D 7 E)
YL O EEGERHI O Sk 235, 7B, A BIOL R — MEE CIIREOT —<IZOWTOEMOEEVEFIL . T DFF
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AT E N T o HERH T LS BB O T2,

fh S ERFEIED & Other Faculty Requirements

T¥ AT Textbooks

EEIE T RE Reading List
TA— VR BV EA~OBRE /A E KPS EWE T — VIR R 2 — R =3 HAR, 2006

SBA—LAR— Websites
S EME T — VRS2 ¥ —http://www.hokudai.ac.jp/fsc/

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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F1B 4 Course Title b 5 = B % @ B W) % £k 1E AL 1% §& [Fundamental Course in Biodiversity of Northern

Ecosystems]

SEZEFAHE Subtitle 0

E|EHE Instructor T & [KUDO Gakul] (KZEFeHIERER BE R F0FT0RE)

1B LB Other Instructors | 0 FLZ[SENZAKI Masayuki](MIEREREZ R F0F 22557, /MK E[KOBAYASHI Makotol(7 ¢
— N RR &), NR BRESIKOIZUMI Itsuro] MIERBRBERL 2 2E07), AT MIINAKAMURA
Kohl(Z7 44— RE2—), ¥83% [E—ER[AIBA Shinichiro]MIERBR BRI 2AFZERR), KiE &
[OHDACHI Satoshi]({KIREH=IFZEAT), BH FEINODA Takashi](MIEREREF AL FF5ER),
FH JAIKISHIDA Osamul(7 4—/VRtE24—), BE #H—R[HOSHINO Yoichiro](74—/1
Rt %—), Wil E[UETAKE Junl(Z 44— RtEL2—), Wi A TUTSUMI Shunsukel(7 4
— /LRt Z—), HE ERFINAKAJL Tatsurol(7—/v Rt 2—), @A @K TAKAGI
Kentaro)(Z 44—V Rt Z—), 53 ERHAGETSUMA Naoki](Z74—/LV KL% —)

# HEA Course Type BRETR AR MF
BASELEEE Year 2023 ErfEEIF S Course Number 045086
HR Semester 2% (Fk % — | BAGI# Number of Credits 2
L)
BEWEE Type of Class W 3t &R Year of Eligible Student ~

W& EF} 25X Eligible Department/Class

273124 3—FK Numbering Code ENV_BS 5101

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

(B G BRTLR AR (CEY R A R

LAR))ILa—FK L AR)JL Level Code, Level 5 KFPe (&1 - BPER) B R B GEEMZ2NEOR B) . KFEFE 0

Edads

th 4331 —K -4 Middle Category Code, Title

1 FLAEaR

IN¥EO—K & Small Category Code, Title

0 ZOfth (e B HI7etd)

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

1 SJERETITOR

Type

= EREIEZFD T E Availability of other 1 7Af

faculties

18 R E1H Other Information EPE R I B R A

ZERHEA X Class Method 1

F—"J—F Key Words

ARe, bR R, niE . Y, By, Bl UL BRARL (LS, VR T IR I TR A AR, AR, BRARAE
W, R

23D H4E Course Objectives

AR BEIX, BRERFEEICHTB 5 15 £ DAZy7IZL0 Tbib, HnEAREROME, ZZICAEEToEM DA E, Ein
PB4 HERIZ BB L7 4 7058 % | N E LD 5385507003 fiFfi 775

ALHE 72 DO IR E OB i) | KUEE B LA RERIZBIE LI 2R Ny 7 AR D LT, AL 7 s A e R A RIZ D
TOBREED S

Fl|3%E H4Z Course Goals
AeEiE AL T AR BE SR DA & O R A B CX BT L
FNE/ERER TR TWDAREC HARRRICE#E LA A B T& 5L

$2EEHE Course Schedule

B AERERE R B) (TAEE)

AL AERERICB D R EO AR R4 (R L)

. FEE WU D3I HLORE AR ~ A FE 9 48R R ED)

Y RHEEOARE, HELE L TRA VN REER)

LAt - AL T O T R HIEE (PRI

L B LA AE O A RE S (R —ER)

AT ARIZ BT AT Y R RID A HERIHERE (R E)

AR O A BE S (B PR SR)

9. B —BHONAOFAAEM  ShE W A& - 72 A BEF2 5 (7 HTR)
10. B LR BB IR O RS B (RIFPE—ER)

11. FoKBREED L RE: (REATIE)

12. B — AR BAE IR T DA E M SARNER 2 (NI E)
13. AL HF RO T = /oy — LBRBEARN A~DIEE (I EERR)

14. AL H RO [ FAEER SR AL B (B AREAAR)

15. BpAEEhi O B E M S kNE (B2 AR

CO 3 O U1 v W N —
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#HFE (FPE-EE)FORNBLSE Homework
RO T, BRI PE LR BT D

A handout of the summary of each lecture will be distributed

RAEST D BEHE L% Grading System
BEIOFFE~OSMEEFEEL | £ BB OL R —NMILVFHE T2

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

E X5 & Reading List

SBAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
AR BT AAETT T ARNEADOZ#HLEDT 5

ReEpprimz 3R B [ AR R O AW SRR L RNA T,
BB RO P A TBRER T EMA H TRIE T2,

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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F1 B4 Course Title A A e AR [Fundamental Course in Biomass Production]

FEZERAA Subtitle 0

EHIEHE Instructor A IEAN [KAWAI Masahito] (At )5 AEWE 7 4 — VKRBt 2— (F5N))

L% B Other Instructors | #J7 E2+[HAGIHARA Satoshil(At 7 AME 7 4 — L R R %2 Z—(LER), 28 FE—E
[HOSHINO Yoichirol(74—/L K& —), HH FEHMIYOSHIDA Toshiyal(7 4—/L &%

—)
L BHIER Course Type BRIER AR MR E
BB Year 2023 K EIBIES Course Number 045087
EAME Semester 1528 B 518 Number of Credits 2
B EMEE Type of Class fiEs X E R Year of Eligible Student 1~2
& FF} - U5X Eligible Department/Class
F>731)>4'3—FK Numbering Code ENV_BS 5100
K52 —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
5] BREEEN P (CEME R IR
LARJILaA—F:LA)JL Level Code, Level 5 KFRE (& 1 - BEPIER) AL B GEREZRNA O B) | KFpiItiEe
¥FHH
4343 —F & Middle Category Code, Title 1 Fram
IN3¥Ea—K -4 Small Category Code, Title 0 ZOMh &7t m)
=553—F -5 & Language Code, Language 0 HARGETITHFZHE
Type
fFEEEBEF D TR Availability of other 3 Gkt & T
faculties
# R EIH Other Information LW E R B H
B ERMEA Class Method 1

F—")—F Key Words

AEWERE, RS . SR PEE ME, 2ETH. A, ARBR. FHEAE, "M A T /ey — T — VNE
animal products, aquaculture, biotechnology, crop production, ecosystem, field management,

fish—-seed, forestry, livestock, stockbreeding, sustainable production

23D H4E Course Objectives

BIEORIRAFE DD EMAEFEOHA A ARG T LI 2O R L7 DB PR B R A E ST 2 F 2 BENET 5,
In this lecture, students study recent biomass and food production by plant agriculture, forestry, stockbreeding and
aquaculture, and their fundamental biological and ecological system.

¥ 3% H4E Course Goals
HEREND T 4 — VR W AW EFE DB FIZOWCERiET 2,

Students will realize balanced biomass production between human activity and nature conservation on the earth.

2 EEHE Course Schedule
BB ARE (FH)

. ARBIAEE - HA RSE MDA pEAR R (5 )
B REIROSHENE (RE)
 FEBEEROKE  (25)
CRFEAE (A

. KEMOAGE Bl ()
EEZHLFHE A

BB (A

. B (WA

10. F-WEINT. (IH)

11. RHEFE S OfEfR GRIR: T7E)

12. AEFERIEEOIERE  GRIE: TE)
13. BAEE G TE)

14, BAOF LB GJR: TE)

CO 3 O U1 & W DN —

©

Prof. Yoshida:

1. Biomass & productivity of forests.

2. Sustainable forestry & forest management.
Prof. Hoshino:

3. Diversity of plant genetic resources

4. Improvement of plant genetic resources
5. Fruit production
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6. Plant reproduction and propagation
Associate Prof. Kawai:

7. Major livestock in stockbreeding.

8. Livestock production.

Prof. Hagihara, tentative

9. Fish—seed & control of reproduction.
10. Fish feed.

11. Biotechnology for fish breeding.

#mPrE (FPE-EEEDAABLSE Homework
FEIZHLEETR U

Not required.

RAEST D BEHE Lk Grading System

(1) 74— NREEHOSIMEEE, (2)BHRA~DOSMEEE, (3) BEHRDOL R —FORNFIZES>THHMET2
ZNENOFEOIRIL, (1)25%, (2)25%, (3)50%&7 2,

Academic grade is evaluated by attendance attitude during field training (25%) and lectures (25%), and papers (50%) after
training.

fh S ERFEIED & Other Faculty Requirements

EWAEREICBID D RFBECHTR T 528, 7720, Bia O oEE Tho7ew IR AL T Tl AN A RO %A
WD, ZHAEEITRDICEEHEGTA  m_kawai@fsc.hokudai.ac.jp) ~HETHZ L, BREER IO A BT,
Students belonging to the graduate schools related to biological production can be acceptable.

However, since this program is a practical training around the field, the number of participants may be limited.

Applicants should contact the instructor by e-mail (m_kawai@fsc.hokudai.ac.jp).

Students of the Graduate School of Environmental Science have priority.

TX AT} E Textbooks
T4 —VRBHEAOHR: /ALK FSC Z 8 - =R, 2006
SEEE DTV NIHABLET,

Background information will be provided in the lecture.

EE 5 Reading List

SWAR—LR— Websites

AE=E DR—LR— Websites of Laboratory
http://www.hokudai.ac.jp/fsc/1f/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/

{l5% Additional Information

AR B IXEFHERTT, AR HOBEEFTE HRFIIA— VS THELETOT, BERZNITIERL TTEEN,
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 Hidaka area on August to September, in 2022.
When the details have been finalized, we will contact you.
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F1B 4 Course Title My A= BE « AR A5 5% 1 [Advanced Course in Plant Ecology/Biodiversity Science I]

REEHE Subtitle 0
EE# B Instructor AR5 1E—BB [AIBA Shinichiro] (R=#Be i ERER BT AL A0 5E15E)
$#H LB Other Instructors | AR #EHRKUBO Takuya] (HIERERIERL I 5E0T)
# HFEA Course Type BREER AR MF
BB Year 2023 K EIBIES Course Number 045088
EARS Semester 1% #) (2% — | BAGI¥ Number of Credits 2
L)
B EMRE Type of Class % IR Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_BS 6312
K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
BB BREFE T CEMER T HR)
LARJ)ILa—FK:LAR)L Level Code, Level 6 KEBE (& 1 - PR B R E CRERZAROFR A | FEiEEFRE)
th93¥H3—K - £ Middle Category Code, Title 3 Wi
IN¥EO—K & Small Category Code, Title 1 fi¥ A RE - ZRRIE A
=553—F -5 & Language Code, Language 2 HARGER OHFEDOASAV I AR, Sl B R ERITHEH SR (HAGE
Type SAFHFE) B E T DR
P ERBIEZF DRI E Availability of other 1A
faculties
# R EIH Other Information LW E R B R
B EREA Class Method 1

F—")—F Key Words
BHE/ERE S EHER W T U S  —I LI E T L

2% d B1Z Course Objectives

A TIL, BOITHEYZ S RITEMRELERRRDRY L HICOWT, £, EBFOT — T L E R GG ET V7

IZDWCHERR T2,

¥ 3% H4E Course Goals
R LR RE R O E LENE, FEEFE T UL IO W THERET D,

$2 %5 Course Schedule

e NG|

1. Bigr RO

. AERER OIRRER E K] T

. AERE R DZE R 28

. AETESR DOIRF A2 B

 RERET U AR
RERSAERAHEE FEHY 7 U =T R OFEIY
L ERRIEE T L R TR
CETOVIEIRERRE

9. —LBIEET L AT 4o 7 [RIF

10. B ~_AZET L (1)

11. fEE_AXET L (2)

WY BB OHAICLVEH B ONEFIERTE T 5180305

CO 1 O U1 &~ W DN

EFrE (FE-BETHFEDRHNAEESE Homework
T AR O SE IR EREL TR,
P38 R LERER ., WRHET U T DRI SV TERiR D,

RAEST D BEHE Lk Grading System

FEA~OSIMEERE : 20%, WKL AR —1:30% (FHE3) | FEE O ET LIRS EIZ ONE :50% (APR) &1 T

FEAIT 5,

fhFEREIE D E M Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List
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BRRERES: B ARARE S  ENTHIAR, 2011
Ecology: from individuals to ecosystems, 5th edition,”Begon and Townsend: Wiley, 2020
T — BT DT D O#EEHET V7 A, ARIETS a5 E)E, 2012

BHAR— LR— Websites
http://hosho.ees.hokudai.ac.jp/introduction/, http://goo.gl/76c4i

B D HR—LR— Websites of Laboratory
https://sites.google.com/site/aibashinichiro/

{i§% Additional Information
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FLE 4 Course Title

Kl e - ZhEE AR5 4556 T [Advanced Course in Plant Ecology/Biodiversity Science 11]

FEZERAA Subtitle 0

HE# B Instructor

T 1f [KUDO Gaku] CR*ERe ERERBERH A0 TERTE)

$B 4% B Other Instructors

F HFEA Course Type

BREF AR B

BAEEEE Year 2023 EsEZI&E-S Course Number 045089
HAR Semester 2% (k&% — | BALL#I Number of Credits 2

L)
BETEE Type of Class i X ELENR Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

F2731)24 3—FK Numbering Code

ENV_BS 6312

KS¥EI1—K 4 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

e

BB (CEWE R )

LARJILaA—F:LA)JL Level Code, Level

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

1 Rl AR - ZARME Ao

B550—K§ 5 Language Code, Language
Type

2 AAGER ODGED AV ITNAZHE, STl B RIER A Z 56 (B AGE
RITTEGE) R TE T DIRHE

B IEEDRE Availability of other

faculties

1Al

## B EH Other Information

A=W PE R BB A H

B ERMEA Class Method

1

F—")—F Key Words

B R ML AR WG, AETE S AR AR SR DIER, R A AR

23D BH4E Course Objectives

T D SRR RS AT LT s A | AL AR BRI OB D RS2

¥ 3% H4E Course Goals

WY OO RIS & AL 7 BB S AT ADHEILIZ DN T BB S I JE i D R 7 AT DN TS
PR SR B S CERCE BT DA E ST

2 EEHE Course Schedule

1) BRI IR MR

2) BHE AT DDA

3) Ky R KD AE WA BAEH

4) FlE 78O S 3 EF A D A e

5) Fl M D 1 FEHEAS MR

6) Br &Ptk A KD AR B AER
) ra—r R R

#HFE (FPE-EE)FORNBLSE Homework

FREDOBRITFRRAN B OER RO NN E B2 Bl %, ERIDONERLL RSN TS REE e E 22 T 5 2 LTk

0| FREOBFERTRD HID,

RAEST D BEHE Lk Grading System

BEEADBINEE LR =ML TR %, LA —FTITREDT — <12 OV TOHEMRE 23445,

fhFEREIE D E M Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

SMAR—LAR— Websites

B D HR—LR— Websites of Laboratory

TRERFZE=R: http://hosho.ees.hokudai.ac.jp/ " gaku/index—j.html

{i5#% Additional Information
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F1 B4 Course Title AR F iR 1 [Advanced Course in Ecological Genetics I]
REEHE Subtitle 0
EE% B Instructor I #8247 [KOSHIKAWA Shigeyuki] OB ERBR IR 0 5EF%)
$HLEE Other Instructors | N B [UTSUMI Shunsuke] (M ERERBERL A 7EB5%)
# HFEA Course Type BREER AR MF
BB Year 2023 K EIZIES Course Number 045090
EARS Semester 2% 1 (Fk % — | BAGL$X Number of Credits 2

L)
B EMRE Type of Class % IR Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_BS 6322
K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
BB BREFE T CEMER T HR)
LARJ)ILa—FK:LAR)L Level Code, Level 6 KEBE (& 1 - PR B R E CRERZAROFR A | FEiEEFRE)
th93¥H3—K - £ Middle Category Code, Title 3 Wi
IN¥EO—K & Small Category Code, Title 2 ERERIR T
=553—F -5 & Language Code, Language 2 HARGER OHFEDOASAV I AR, Sl B R ERITHEH SR (HAGE
Type SAFHFE) B E T DR
P ERBIEZF DRI E Availability of other 1A
faculties
# R EIH Other Information LW E R B R
B EREA Class Method 1

F—")—F Key Words
B, BIEIE R, BEISEENE, e, ARElRAE

population, genetic variation, genetic diversity, conservation, ecology and development

2% d B1Z Course Objectives

ARERIT, AN LB BAIEROFIEND, BHOKRESEEBAEROBBROBBHSIEDOAT =LY, BIERS
EFCEREREBFO N TUELIN TOAIEIER I Y I RAEMEHL, BUFTHLEMBEO LM OBBIN S HE
DOHEFHEZ BT HZ L2 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

LSRR DR ZRL N OMEIRA [ 35 ECEELRD, ARBEEFIC B DD R mEEF IO 5,

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.

$22EEHE Course Schedule

DEEF OBIRAIERL(L [B])

)i fnT-HEEE D ZE(1 [A])

A R EEFH A A (1 [A])

)T BATHL L AL [20)

5BARAZA R OBEREQ [A])

6)i= B REME DR L[EIE (L [8])
TERBENEY) DI RIT TR OV TA [|])

8) A REIBIR 2O FIECHE 2 7 I ik [A)
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)

EFrE (FE-BETHFEDRHNAEESE Homework
HHOREDOTE HEHEL T, 4.5 BEIRED B TR NEEND,
As a preparation / review of weekly lectures, 4.5 hours of study is desired.

RAEEE M D E#E LA % Grading System

DEEOREZEIZBITLEME, QRE~OSMIEE, Q)FHRL RN —FONEIZL>TEHl§ 5, I ENOFHM O L3
%, (D=10%, (2)=30%, (3)=60%&3 %,

JEAE RIS L OV AR — M P12 LB A R0

172




Attendance and written report

fh S ERFEIED & Other Faculty Requirements

T¥ AT Textbooks
HREEAL IR/ AT R F o FAS—h FAL YR A —~L SRR HIRE, 2012

E X5 & Reading List
AEREHEALFE AL ATy b Fe XN =k TAE YR A =L FF R RS, 2012

SWAR—LR— Websites

AEZE DR—LR— Websites of Laboratory
https://noah.ees.hokudai.ac.jp/koshi/

{5 Additional Information
I A —H—ilZ L0 FEhE

Tuesday and Thursday in Autumn Term
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F1 B4 Course Title A RE &A= T4 i T [Advanced Course in Ecological Genetics I1]
REEHE Subtitle 0
EE% B Instructor I #4T [KOSHIKAWA Shigeyuki] OB ERBR IR A 5EF%)
HZZE Other Instructors | W EE{[YOSHIDA Kiyohito(HIEREREE A=A FERE)
# HFEA Course Type BREER AR MF
BB Year 2023 K EIBIES Course Number 045091
EARS Semester 271 (& % — | BAfL#I Number of Credits 2

L)
B EMRE Type of Class % IR Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_BS 6320
K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
BB BREFE T CEMER T HR)
LARJ)ILa—FK:LAR)L Level Code, Level 6 RFPt (& L - TP AR E CRENBRNEORH  BHEfER B)
th93¥H3—K - £ Middle Category Code, Title 3 Wi
IN3}ETI—F -4 Small Category Code, Title 2 BRI
EE80—K - E5& Language Code, Language 0 HARGETITHFRZHE
Type
P ERBIEZF DRI E Availability of other 1A
faculties
# R EIH Other Information LW E R B R
B EREA Class Method 1

F—")—F Key Words
SR, BEMER, #IL, E, RHBEf%

Biodiversity, genetic variation, adaptation, evolution, phylogenetic relationship

23D H4E Course Objectives

AFHFRX, BB T OMEERAT O TIEL L TRIHESNA I/ 2> TEIZT ) AREIZOWT, 3 ADLEIN R ICED e %
BT D, Tio, FFRICHBELESNDHEM OO IR T T —FCEE T — X728 O KBIET — H & i 32 7 EIC DWW T
5,

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

HIERBRBEDOE BN LES R WFH R0 E DEARE DAL, 2L TEY OBREMEISPELEZ B ET 2 LT, £EMEBRF OB/
BB\ OWTOH TR DT ZENTEAp . D EREENICIEE DI RBIRAE RN D L), 2) DI EARNE RIXE
DOINTFHEE, REFEIN TN, 3) BILBLOELIZB T2 BEMNEROER, 4) BEERICESCRKBEROHEE
15, EBIT, 5) WEETH H OARERB P ENELE LR LEL THRET IR 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 Zfi 272

) RTT—HUBETTT 1>

3) — ALK T VAR LT L LA
4) Google Cloud Platform

5) Linux OffVNIF

6) Bioinformatics

1) How to write articles with MS Word

2) Data analysis with R

3) Generalized linear model and likelihood ratio test
4) Google Cloud Platform

5) How to use Linux system

6) Bioinformatics

EFEEE (FE-EE)FEORAELS E Homework
FBROREOTE HEEELT, 2-3 FffRE D B 2R NLEEND,
Studies for 2-3 hours are encouraged for preparation and review in each lecture.

RAEEE M D E#E LA % Grading System

JRANELT, R D 7 FILL LA OS5 E T 5, ZE~DBMABEE(B0%) B L LA —NT0%)IZ LT
i+ %, LAR—NCIIZEDOT —~ IO TOBEMOEEVE 5,

In principle, a student who has 70% or more attendance is subjected to the grade assignment that will be scored on the basis of
ardency (30%) and reports submitted (70%).

174




=P ERBIE DG4 Other Faculty Requirements

TX A -#F & Textbooks

E X5 & Reading List

SWAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{i§% Additional Information
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FLE 4 Course Title

BRIE AW F45im 1 [Advanced Course in Environmental Molecular Biology 1]

FEZERAA Subtitle

0

HE# B Instructor

f&F+ % [FUKUI Manabu] (IREHFAFFERT)

$B 4% B Other Instructors

&) IE #[MORIKAWA Masaaki](# 2k 38 55 B} F A 226%), U R R C[YAMAGUCHI
Yoshifumi] IR FFHEAFZERT), S5 BEMIKASAHARA Yasuhiro (IR RHEAFZERT), % 4& IE
AII[OCHIAI Masanori]({EIEFFEAFFEAT), i AIE[WATANABE Tomohiro] (IR FHFAF 42
AN, B TEH[SONE Masamitsu] RIREHAHFEAT, LN ZIAKIYAMAUCHI Akari]({& iR

BEAWFRR)
F1BFER Course Type RELE PR MR E
BASEEE Year 2023 K& &S Course Number 045092
EAME Semester 1528 B 518 Number of Credits 2
B EREE Type of Class s TR E R Year of Eligible Student 1~2

&R EF} 25X Eligible Department/Class

273124 3—FK Numbering Code

ENV_BS 6332

K52 —K -2 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

PR =

BRELR B (VEYPE R )

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

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

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

3 ¥rim

IN}ETI—F -4 Small Category Code, Title 3 D EME

EE80—F - 58 Language Code, Language 2 HARGER QBEEONAV L TINAZE, Sl F R ER IME A S5E (B AGE
Type AFFE) B E T DI

P ERBIEZF DRI E Availability of other 1A

faculties

18 R E 1§ Other Information

EWYIE R B B

BEEMEA Class Method

1

F—J—F Key Words

WA WIREREE, 731 /EW, ZEREE, 01 R U, WL, SRR, AR

2% d B1Z Course Objectives

A s A ROREBEE BN T B EEBIC, TEERIEH B O I E 5 T BREHEL LTRSS

w2,

¥ 3% H4E Course Goals

ZRRALBREEZI W TEY D T A AR ORE IR I LOBRBL R T DA OISR 2 77 10 DR EL ~L TR

THIL,

2 EEHE Course Schedule

1. — A RE S (LIEAE I, 21 H)
1-1 M A RE D I CR)E, /038, 4£5E)
1288 E ) D = 0L — A

1-3.BESE D72 WEREE P O A M A RE R

2.7 B A R (1R, AR
2-1. LI AW £ e A
2-2.7 ) WA

2-3 AW EREFDORL DI 7 A LT ]

- MRIRBREE A D5y -7 (3181, ZR/)1D)

3
3—1. BB

3—2. 4R

3—3. HHE

3—4. W - 17 VAV
3—5. M EE Gl AR EE)

Gy fEHmEE 3 E, %EA)
T RO
. R OBRBLE IS D57 1Ak

4.4
4-1
4-2
4-3. EL MO ARV ATPED 73 -t

5. MHLFAOFEAAB LS G B, (Lr- B (LA)

5-1. MBI OREHX (G F)

176




5-2. ARIEH PEOHERFE (B A
5-3. WHHLIEOIEM BRI S (L IREER)

EFrE (FE-BETHFEDORHNAEESE Homework
IR T % YRR OGO A L ERLETHD,

RIESEM D E#E LA % Grading System
RO EIZB T HEME, QRE~OBNEE, Q) FHIRLF—FDONFIZL > TRHMII 25, ENZENOFANO b=
1x, (D=10%, (2)=30%, (3)=60%&7 %,

fh S ERFEIED & Other Faculty Requirements

T¥ AT Textbooks
Brock Biology of Microorganisms (15th Edition),”M.Madigan et al. : Pearson, 2017

E X5 & Reading List

SMAR—LR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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FLE 4 Course Title

BRIE ) AW 4 5m I [Advanced Course in Environmental Molecular Biology 11]

FEZERAA Subtitle

HE# B Instructor

[
M #m— [TANAKA Ryouichi] UKIREFHFSEHT)

$B 4% B Other Instructors

=i - IMIWA Kyoko (MIERERBERLFIFZERE), midk JESE[TAKABAYASHI Atsushi]({iR
BHEBFIERT), BRE #EFIIWASHIO Kenji](MEREREERI£AF5CR), FHE #TO Hisashi](K
IERLEFZERT), i THIHORI Chiakil(MIERBRBERM2AFZERT), /N 1525[ONO Kiyomi](fK
IBEL R SERT)

F1 BFERI Course Type BRER AL B

BASELEEE Year 2023 ErfEEIF S Course Number 045093
HR Semester 151 H {78 Number of Credits 2
BEWEE Type of Class xR 3t &R Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6332

K5 #3—K - & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

(B G BRTLR AR (CEY R A R

LARJI)ILa—FK L AR)JL Level Code, Level 6 KPR (& - BEPER) B R E CRERZ2NAFOFR A | FeiEEFR B)

4343 —F & Middle Category Code, Title 3 Fidm

IN3¥Ea—K -4 Small Category Code, Title 3 AW

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

EE0—K+EEE Language Code, Language

Type SLTEGR) 2 ET AR E
fhFERBIEF DRI E Availability of other 1A

faculties

## B EH Other Information YRR I B R

EBE=A Class Method 1

F—")—F Key Words
¥, B84, HE | BRETISE. o T, L, e AR, ARV, IRFBIEER. 7/ L% TR, Wi iRl R | b
FREULEY Oy Lt ZEEIZAL

2% M B1Z Course Objectives
KEMDOIE R . BREINELCARN AMMMED 4 L ~IL TOLL B H{L O8RS AR 248 T 5, ARRRICE
T OMAE M LR ORI BAE R 2 5, MBS R 1L~V TER T 5700 O EERFIECMRIT T IEE 7 5

FI|3%E B #Z Course Goals

W DERBEIEE « ANV AMHED UL B 5y 1L~V THMREL . ST 226N TE 5, AR T AMED LY O£
FIHEAER LEEEFNHA~DIC AT 2IENTED, EMBGE 5 1L~V CHFET D720 OFEBRFIEEZD T 52 LM T
&5, EMBEOM A FAHRIIEH T HEIFOC T IEC OV TR 5268 TED,

$2EEHE Course Schedule

HERDATI =X I BFIGE LA

HAE DL KW DEAC L5y DERE

< EBRIKEF LT RNA seq DEEEEZ DA R ~D )G

- I BRBR BE DO ZS B LEORE I DAL, WM D AR LREREIG T

MY DIFTNVEEIRDFE, R Z BRIV OEH | ML D75 HHEE
N % o3 RS DI IS L ONEY) o il 35 O FLfi LI 98

A R FULFER) D4y Eil Lk

BRI DALMY DI BRI G- 2 D58 FEE D O\ 5-2 B 58

#FrE (FE-BETHFEDRHNAEESE Homework
FROREDTE AGELLT, 2-3 KR ED H 29 ERNEENS,

RAEEE M D E#E LA % Grading System
BREADBINTEE(50%), LR—FEHRER(5B0%)% B 2L L TEHET 5,

fhFEREIE D EH Other Faculty Requirements

T¥ A ZFF Textbooks
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TR ANLGH R PIEAT T D,

Handouts are distributed in each lecture.

E X5 & Reading List

SMAR—LAR— Websites

AE=E DR—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

{5 Additional Information
AHEBINATL o7 2ABR G LA T BER) TEM T ETHD,
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FLB 4 Course Title B A RE S H5m 1 [Advanced Course in Animal Ecology 1]
REEHE Subtitle 0
EE# B Instructor /NSRS RER [KOIZUMI Itsuro] OKZ2RBE I ERBR BE AL 24 ZER5%)
$H LB Other Instructors | B H F&H[NODA Takashi] (HIERER R AR 5EPE)
# HFEA Course Type BREER AR MF
BB Year 2023 K EIBIES Course Number 045094
EARS Semester 1% H) (F % — | BBRI¥ Number of Credits 2
L)
B EMRE Type of Class % IR Year of Eligible Student 1~2
W& EF} 25X Eligible Department/Class
F243)2 %' 2—F Numbering Code ENV_BS 6342
K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
BB BREFE T CEMER T HR)
LARJ)ILa—FK:LAR)L Level Code, Level 6 KEBE (& 1 - PR B R E CRERZAROFR A | FEiEEFRE)
th93¥H3—K - £ Middle Category Code, Title 3 Wi
INDHEO—K 4 Small Category Code, Title 4 B ERES:
=553—F -5 & Language Code, Language 2 HARGER OHFEDOASAV I AR, Sl B R ERITHEH SR (HAGE
Type ST IGE) R TE T HIRE
P ERBIEZF DRI E Availability of other 1A
faculties
# R EIH Other Information LW E R B R
B EREA Class Method 1

F—")—F Key Words
), EIARRE, TEEE, TTEh, (R, 1L, &

Animal, population, community, behavior, conservation, evolution, genetics

22 M H4Z Course Objectives

B4 OO ANE 58 K O TENC B3 2 LAY e SR L 98 15 . B O 8 (R 8E K OFFEE OB REL E D EFIHERE IOV THFE Y, H
ERERBEZMUIC T 24 DA RERY - BEAL IS B DWW THEREED B,

The objectives of this course are to study basic principles and research methods for evolution, animal behavior, population
dynamics, and species coexistence, and to understand biological responses to environmental changes at the levels ranging from
genetics, individuals, populations, communities to ecosystems.

FIE B 4E Course Goals

Z =0 AR AR SRR | EAREENRE, FEMIAE AL ST 2 U TR AR D ZE [N F — 2 L DHERFTIZ AL
TR AR BR TELIINCAR DL, IWEDBREAIIC IV G SR ISNDERR, AR ICOW T TEDLIIIRDT
&

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 [\])

AWTREE DRE AL FEAR EAE M/ SRR TR AR D22 N — L LZ DHERF TR e R

/R IRR (12 [B])

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

EEFE (PE-EE)EDANELSDE Homework
FRICRRE 20,
No special task

BARSE B D E#E L% Grading System

RO 6 %’Juiﬁuﬁfﬁf%ﬁi%ﬁ{ﬂﬁ@ﬂ%&“ffé 72720, AR S IE SR AT FEIARL R — e El2dvE
[T %, ESDBINBEEL (50%) | FHEIORFEITIITHL AR —1 (60%) [T LV FAMZET,

At least 60% of attendance for total lectures are requlred. 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%).

fhFEREIE D EH Other Faculty Requirements
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TX AL EHFE Textbooks

EREFAM, HARERRF S HO bR, 2004

REEEAERES & T E - B P S R R RS, 2003

Ecology: from individuals to ecosystems, 4th edn.Begon, M., C.R. Townsend & J.L. Harper: Blackwell, 2006

EE 5 Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory
https://noah.ees.hokudai.ac.jp/envmi/zoo/index.html

{i5#% Additional Information
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F1 B4 Course Title B A BE S I [Advanced Course in Animal Ecology II]

FEZERAA Subtitle 0

EHIEHE Instructor B FEeS [NODA Takashi] (K2R M ERBR B Bl 2E5%)

LB Other Instructors | /NR HRES[KOIZUMI Itsuro] MIEREREE B 2R 5E0%), B33 EBIIAGETSUMA Naokil(Z74—
NRELZ—), KEE B EIOHDACHI Satoshi] (IR B £MFFEAT), £ H IRIKISHIDA

Osamul(Z4—/VREZ—)
# HEA Course Type BRETR AR MF R
BB Year 2023 FMEIES Course Number 045095
EAME Semester 2% W (B & — | BAfI#I Number of Credits 2
A)
B E MR Type of Class % IR Year of Eligible Student 1~2
xR 2FEl 25X Eligible Department/Class
F2731)24 3—FK Numbering Code ENV_BS 6342
K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science
BB BREFE T EMER T HR)
LARI)ILa—FK:LAR)JL Level Code, Level 6 KFPe (& L - FEPIER) AR B CREIIZRNAEORE | SR B)
4343 —F & Middle Category Code, Title 3 Fidm
N3 ¥O—F -2 Small Category Code, Title 4 B AR
EE80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 5578 (A AGE
Type SAFHFE) B E T DI
=P EREISE DRI E Availability of other 1]
faculties
# R EIH Other Information EVER T HEBRER A
B ERMEA Class Method 1

F—")—F Key Words
), (EARRE, BEEE, 1THh, fRE. b, R AEIEH

Animal, population, community, behavior, conservation, evolution, species interaction

2% d B1Z Course Objectives
B AR DI E 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.

FI:Z B4E Course Goals

WA RR DO RGE 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 50 AR AR R

T R R R BYR

BHFEE M LA BB (S B I FLEE)
IINSRGRER PR AAE TR

KEEE WILEO R PR

Takashi Noda: community ecology

Osamu Kishida: species interaction

Naoki Agetsuma: mammal ecology

Itsuro Koizumi: conservation ecology

Satoshi Ohdachi: phylogeography of mammals

#HFE (FPE-EE)FORNELSE Homework
FHFECHY LTRSS, 3 XU RE O O T E A,

Students need to read a few scientific papers and prepare things for group presentation as homework.

BARSE B D E#E L& Grading System

JRANELT, 22RO 7 FILL o i & AR DO &tk &35,

RO EICBITLEME, QBEE~DOSIMEBEIZLS>TEHET 5, TNENOFMOLEL, (1)=50%, 2)=50%&F
Do

Basically, more than 70 % of attendance (attended days / the class number) is necessary to made the condition of the grading
as a principle.

Students will be assessed by (1) questionnaires in every class (50%), (2) attitude of attendance (50%) in every class.

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks
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HAEEERE 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

BB AERE AT, e — 7D 45T AR, 2007

SBAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title WEEAE M B BB R F F5d 1 [Advanced Course in Marine Biosphere Science I (Marine
Environmental Biogeochemistry)]

SEZEFAHE Subtitle 0

HEZE Instructor T#E B [KUDO Isao] (KZFFEKIER F 5087

84 B Other Instructors | F54F ZEYOSHIMURA TakeshilGKEERFEMFTERT), AR JI[TAKAGIE Tutomu](K R EHF
Zebi)

# HEA Course Type BRETR AR MF R

BB Year 2023 FMEIES Course Number 045096

EAME Semester 2% W (B & — | BAfI#I Number of Credits 2
A)

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

xR 2FEl 25X Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6352

K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

BB BREFE T EMER T HR)

LARI)ILa—FK:LAR)JL Level Code, Level 6 KFPe (& L - FEPIER) AR B CREIIZRNAEORE | SR B)

4343 —F & Middle Category Code, Title 3 Fidm

IN3¥Ea—K -4 Small Category Code, Title 5 WFEEAY A e

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

P EBEIEFDAE Availability of other 1Al

faculties

# R EIH Other Information LW E R B H

B ERMEA Class Method 1

F—")—F Key Words
WA ER LS, EA R, R, SRR RIS, W7 T I | SRR PE, IS4 E

23D H4E Course Objectives

RSB E PR TR &, W EEHER L 22~ O DERL, 0%, RERE L O RSB LB A ENEDISICED
STV OI7 DB RN BB, MEHFHIER L RO AW AR IR T2 L TV EIE T 5, $To, KEAE
WME KN BAEFET HETOYHIRRIC OV THHEL, WHEAFEIZ DWW C LR AImE D OBEFELED 5,

FI:Z B4E Course Goals

OUHFEIZBIT DR A FEL MBS R L R BIE L OBREFHP &5,
QOUHFEIZBIT D RFBERBLORBEIFERIZOW T TED,

OUFHFEERERIZRU DI A PR LM O SR B AR T 2 AW E L O BREFP TX D,
OISR O A LA ON T TE D,

OUFLEIZ BT D IR B FE % )1 R C& 5,

2 EEHE Course Schedule

OMERL BB MBS 31 D KL A pE
QU LRI B DM EFEE 2 Pa— L3 D EK
OUFLEIZ BT DI R4 RS AE FE DR ALVE
OIS RFRFE DAL F:

@K BT DRI EKRAELEDHEDOBDY

®F Doty

EFrE (FE-BETHFEDRHNAEESE Homework
BEEICHENEERB IOV R =179, 1— 2R,

RIESEM D E#E LA % Grading System
RO EIZB T LEME, QRE~OSNEE, Q) FHIRLF—FDONFIZL > TRHMI 25, ENENOFANO b=
1Z, (D=10%, (2)=30%, (3)=60%&7 %,
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fhFEREIE D E M Other Faculty Requirements

TX A -#F & Textbooks

E X5 & 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

B D HR—LR— Websites of Laboratory

{%# Additional Information
BETIRA TV MLEIC, O, E, FadzrF—%THET5
T, AR B AT,

Lecture using prints, projector and others
*This lecture basically provides teaching in Japanese.
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FLB 4 Course Title Y TE A W) BB B 55 B 52 5 11 [Advanced Course in Marine Biosphere Science 1I (Marine
Environmental Biology)]

SEZEFAHE Subtitle 0

EHEHE Instructor Jii Fi'& [URA Kazuhiro] (R BEKERH AT

HBLE B Other Instructors | E/K A SHIMIZU Munetakal(7 4— /L& 4 —)

L HFER Course Type RELE PR MR E

BASEAE R Year 2023 K& &S Course Number 045097

EAME Semester 2% W (4 % — | BAfI# Number of Credits 2
L)

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

& FF} - U5X Eligible Department/Class

F>731)>4'3—FK Numbering Code ENV_BS 6350

K52 —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

5] BREEEN P (CEME R IR

LARJa—F:LARJL Level Code, Level 6 KEERBE (&1 - BEPRE) B AL E CRRZNAFOR B | FeiEEFRB)

4340 —F £ Middle Category Code, Title 3 Fidm

IN3¥EO—K & Small Category Code, Title 5 WFPEAW A

EiE0—F - SEE Language Code, Language 0 HAGETITORE
Type

fFEEEEFDTE Availability of other 3 Gkt & T

faculties

18 R E1H Other Information EPE R I B R A
BEEmAK Class Method 1

F—J—F Key Words
O, P AR HEE Y, BREE, EERSE ARTR S G, AW AR PE (HEERH)

fishes, marine invertebrates, environment, physiology, life—history, adaptation, aquaculture and resource enhancement

23D BH4E Course Objectives

KEEENY) DER B ~ D i LI B AT =X D E IO HF O, N OEEE X TEW A FE (B O REE 2N
Do

Learn physiological adaptations and responses to environmental changes in aquatic animals and discuss about future directions
of aquaculture and resource enhancement.

FIE B 4E Course Goals

FHD AR E PRI C OV TR BE L O DV TR T 5,
WEAFHEEN ) D FEANY 72 A BRI O W CEREEL OBV TR T& 5,
KIS D ANE B /2 — 2 BRI L DO BAR AR T& D,

WELEDBREE A TN T DK BE M) DISE AN =X OV THIATE S,
FEee 72 £ pE (EFRHE) D720 O BAR 2 FIR 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

$2EEHE Course Schedule

D) RO AP R R

2) RIEDBREE~ DG

DG NRE—

4) FIHO RS

5) Wi PE S MEBh ) O A PR e

6) Vi P I HEB) A 0D BREE ~ D s

7) ¥ E S HEBN ) OO A1 R —

8) i PE T MESN 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
REPICHER
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To be announced at class

REEE M D E#E LA % 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%)

fh S ERFEIED & Other Faculty Requirements

NBUZHEB DY, D> OHEEX v NA TR CEOG A M TR DO FAEDIBIEEFF /35,

Students from other graduate schools may be accepted if there is room and if they can take the course on the Hakodate
campus.

TX AT} E Textbooks
RSG5,

Handout will be provided at class.

%52 BE Reading List

SBA—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
AR TR
This course will be held in Hakodate.
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F1 B4 Course Title KB RL Z556 1 [Advanced Course in Aquatic Biology 1]

FEZERAA Subtitle 0

K EHA Instructor e HFe# [INAKAOKA Masahiro] (It 5 ZE W 7 — LR B2 2 — (JEA))

B LHE Other Instructors | £ TF 7 [NAGASATO Chikakol(Z7 4 — /L RELZ—), WY A HMEE[YOTSUKURA
Norishige](7 4 — /KB Z—), (R B HIISADA Tomonori)(7 44—V R &—), HiR
BT — AR F—)

# HEA Course Type BRETR AR MF R
BB Year 2023 FMEIES Course Number 045098
EAME Semester 2% W (4 % — | BAfI# Number of Credits 2
A)
B E MR Type of Class % IR Year of Eligible Student 1~2
xR 2FEl 25X Eligible Department/Class
F2731)24 3—FK Numbering Code ENV_BS 6362
K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science
BB BREFE T EMER T HR)
LARI)ILa—FK:LAR)JL Level Code, Level 6 KFPe (& L - FEPIER) AR B CREIIZRNAEORE | SR B)
4343 —F & Middle Category Code, Title 3 Fidm
IN O —F - £ Small Category Code, Title ENEERES
EE80—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, B RER N 5578 (A AGE
Type SAFHFE) B E T DI
=P EREISE DRI E Availability of other 1]
faculties
# R EIH Other Information EVER T HEBRER A
B ERMEA Class Method 1

F—")—F Key Words
KEAY) R R TV Ml A BRBEMEIL AERERARES BEEARES ARERARES

23D H4E Course Objectives

AN A HEEL DS TKBIUCAEET THEMOIE | SR 7T Vb W ESE e 8 O— R A ER IR R 2 Y
TC, AR aAEE, R, BB, AR ICB U TR T DL 012, /KEBERERICH T DA O ICHEZ 7 O, RiiiR
ROEMBEEOFIEL LM L, EBBRREOEOVOHOIFEST AL BINET 5,

¥ 3% H4E Course Goals
LR HOOTEA T HERINOKBIERE FICBIT2EDOFF > AW G ORI L BR IR 8 6 2 ol IS R 352 L
HEEET D,

2 EEHE Course Schedule

LU F D5 H OWNEIZHOWTiFEETT,
1. IR AR RE R ORE S L AR SRV
2. I N DAL A RER

3. WO AR TE O SRRV S HEL

4. EFEDER,

5. KB A LB

#FrE (FE-BETHFEDRHNAEESE Homework
FRIMBLEHOET AN, FReOBRELZEBIIL TR,

REEE M D E#E LA % Grading System
P23 (L) ~D G EL IR — ML DR A HIZEAM

fhFEREIE D E M Other Faculty Requirements

THX A -#F & Textbooks
Invitation to Oceanography,Paul R Pinet: Jones and Bartlett Publishers, 2013
Seagrass Ecology,” Hemminga and Duarte: Cambridge University Press, 2009

HEE 15 E® Reading List

KA BAKE AW  sa I, 2021

BT B AROHFATONELZ 00 : K FCTEDVSHEDAERER /IR 2 fiktd, 2020
B FEEM DAEREE A, B AR SRS i B S0 AR, 2020
BOWODLILSHE RS A EE, 2020

SBAR—LAR— Websites

B D HR—LR— Websites of Laboratory
https://www.fsc.hokudai.ac.jp/

{i§% Additional Information

HEZET, AT EME T 1 — VIR — (R R EER T, S SR T . B B e SRR ) ICET IR L TV E T,
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A B —=F N ANTZA L TAY A T U REROZ S S BB DO EICK T DV R —MERRIC LD T3, 1T
EPFEETATITOET, BESRFEVELZS, JBIEFIC ELMS BLUOA— L2l U GEELET,
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FLE 4 Course Title

K& B 24556 T [Advanced Course in Aquatic Biology 1]

FEZERAA Subtitle 0

HE# B Instructor

IR 545 [IMUNEHARA Hiroyuki] (b5 M 7 — VR 2 — (D)

$B 4% B Other Instructors

=T FEIMIYASHITA Kazushil(Z4—/VRE2—), (LA EIYAMAMOTO Junl(Z4—/v
Feo&—), B BFHMNAMI Kenjl(7 4 — /A RErZ—), #HFE 5+ [HAGHARA
Satoshi](Ab 7 AW 7 4 — VR E U 2 —(EER)

# HEA Course Type BRETR AR MF R

BB Year 2023 K EIBIES Course Number 045099
EAME Semester 271 B 518 Number of Credits 2

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

& FF} - U5X Eligible Department/Class

F>731)>4'3—FK Numbering Code

ENV_BS 6360

K52 —K -8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

PR =

BREER A (EWPE R 550

LARJILaA—F:LA)JL Level Code, Level

6 R2Epe (e 1 - S MH) MR H CERIZNAOR | IF7EFEERH)

th 43—k -4 Middle Category Code, Title

3 K

IN3¥EO—K & Small Category Code, Title

6 K& AW

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

0 HARETITORSE

B IEEDRE Availability of other

faculties

1A

18 R E 1§ Other Information

EWYIE R B B

B ERMEA Class Method

1

F—J—F Key Words

KE BN, BEHEIH, ANVAH AT X T SAFT L AN —  EHERFLE, SRkIH R S ARNE, BB R
Aquatic animals, bio—logging, bio—telemetry, cephalopod, Japanese flying squid, marine mammals, top predators, selective
breeding, biodiversity, biogeological elements

2% d B1Z Course Objectives

AEF KBRS 25OV TOLKODDEIE ST | E DAL B L 5.2 DB E) [TEIZRE OReE4 21
Y5, SHIT, ENOEMNTT 25 1EEBRLL . BIRFIHIZOWTHEET 5,

Biological properties of several aquatic animals, such as reproduction, migration, behavior and so on, are lectured. In
addition, advanced methods for analyzing those properties and utilization of aquatic biological resources are also lectured.

FI:Z B4E Course Goals

1) KE OB OITENC R B 5 2 D ERAZBREL , 3 T%5

2) KB DBV D 53R ZARD AT T IEZFRL . I TED,

3) KB OEN D3RO L BN EZBREL S TE D,

4) KB OB DA DAL L BFER A PR, i TS,

5) KE Q& EEPREL TRIHT D720 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.

{8 % 5HE Course Schedule

1) A AF a7 OEAE ('F F) Basic theory of bio—logging (Kazushi Miyashita)

2) 3 A A X 7O A (B F) Application of bio—logging to biology (Kazushi Miyashita)

3) BHEFEDOARELTTE) (IUAS) Ecology and behavior of cephalopod (Jun Yamamoto)

4) 2V AL F DHFE (1LIA) 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) db¥FE 2k B A A 0 AR R P (52 ) Ecology and phylogeography of littoral fishes in Hokkaido (Hiroyuki
Munehara)

7) GEME#R) GRJEEE 1) (a newly appointed teacher) (Satoshi Hagihara)

8) GEME% 1R R) (35 B 1) (a newly appointed teacher) (Satoshi Hagihara)

#FrE (FE-BETHFEDRHNAEESE Homework
FREICHIN T D5 &5 X, BRI e ZLa RO D, BELMRITF O ER T D,

AAESTE D B HE L% Grading System
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P23 () ~D U LR — MZ L DR A HIFEAM

fh S ERFEIED & Other Faculty Requirements

TX¥ AL ZF & Textbooks
R

EE 5 Reading List

SBA—LAR— Websites
http://www.hokudai.ac.jp/fsc/, http://www.fsc.hokudai.ac.jp/suiken/

AEZE DR—LR— Websites of Laboratory
http://www.hokudai.ac.jp/fsc/

{l5% Additional Information

HEEE L, A EME T «— NV RE S 2 — (KB B & — ., FIGUKPESZERAT, LRI FEERAT) ICATB L CQUWET,
zoom FEIZIITLVE R AT A(RYaL) ZHWT 10 A LIRICEPERFE N THEE TS, #FHER OHE Y ORI
zoom E721E TV &R AT A (RVab) 2R3 5,
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FLE 4 Course Title

RRARPE B 7 i

1 [Advanced Course in Forest Sphere Science I (Ecosystem Function)]

FEZERAA Subtitle 0

HE# B Instructor

EAR KRR [TAKAGI Kentaro] (bJ7 2EWE 74— VRS 2 — (RHR))

$B 4% B Other Instructors

A EINOMURA Mutsumil(74—/V Rt 2—), 8% IEH[FUKUZAWA Karibul(7 4—
LR Z—), K FE[IOHIRA Mitsurul(74—/ VKRB % —)

F1 B#ERI Course Type BRIER R EMELE

BAEEEE Year 2023 EsEZI&E-S Course Number 045100
HAR Semester 15244 B {51 # Number of Credits 2
BEMEE Type of Class W X ERLENR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_BS 6372

K52 —K -2 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

e

BRELA A (CEWE R )

LARJ)ILa—FK:LAR)JL Level Code, Level

6 REAPE (&1 BEPIE) SEPTRH GEIRIZNEOF B | IHEEERH)

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

3 i

IN¥EO—K & Small Category Code, Title

T FRIRIE T 4 — VR

E550—K§ 5 Language Code, Language
Type

2 BARFEKR PFEFZEONRAV INAZIE, Tl R ERIHEH S5 (AARGE

ST IGE) R TE T HIRE

2 EEEZEDTE Availability of other

faculties

NG

## B EH Other Information

AW PR BB R H

BEEMEA Class Method

1

F—")—F Key Words
FRRBRBE, ARG R — U A, SRR A H), WEEER. &5, sRE Tk, o ik

forest environments, forest ecosystem services, environmental change, material cycles, snow, methods and the instruments

2% d B1Z Course Objectives

WFFEARITIFAEL TITO R Th R BT 2 ARAREBRBEAAL DR AR ARARZE R O R DBR LR BFERE, B PR 2 EARAAI ]
DOHY T, BIEROIER EHERFE BLOBHY IFIZONT, 74— /L RFTA FIEE OISR 3R A 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
FRAER BE-C AR BR B T2 E BRSSO E FIEE AT 28N TED,

Explaining and discussing about major concepts and observation skills on the forest environment and material cycles.

$2EEHE Course Schedule
(D1 R - PIBFFEMRIC
X4 BIZAmT 5,

(2) F7C BASICBE I D8P 40 F2°0 AL R B AT,

BT 3704 HOEFERETIT209, FIIRFTEMROfE AR ZF M T 6E, 3oV T

(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.

BARSE B D E#E L& Grading System

()EE ~DOSMEEE GG D HEFR 40%). ()FEIZKHTDEEEE (30%) . GILAR—FDWE (30%) (28> TREm 75,
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

AR AR O E NG BRI AL /SR JElE : JEST AR, 2015
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%52 BE Reading List

SMBAR—LR— Websites
https://www.hokudaiforest.jp/

B D HR—LR— Websites of Laboratory
https://www.hokudaiforest.jp/

{l5% Additional Information
Frilam L REGURIIC LS T, BRI A T 52560860 £,
Date and style of the program will be changed owing to COVID-19 condition.
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F1 B4 Course Title ZRAREE R 2536 T [Advanced Course in Forest Sphere Science I (Forest Dynamics)]

REEHE Subtitle 0

EEZE Instructor TR @2 INAKAMURA Masahiro] (B AEME 74—V REFE2— (E/ND)

HLHE Other Instructors | B FE45[CHA JOO YOUNGIZ4—/LR kL% —), Kifr 12[UETAKE Junl(Z74—/LF&%
—)

L HFER Course Type RELE PR MR E

BASEAE R Year 2023 K& &S Course Number 045101

EAME Semester 1528 B 578 Number of Credits 2

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

W& EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_BS 6370

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

BB BREFE T CEMER T HR)

LARJ)ILa—FK:LAR)L Level Code, Level 6 KEBE (& 1 - PR B R E CRERZAROFR A | FEiEEFRE)

th93¥H3—K - £ Middle Category Code, Title 3 Wi

IN¥EO—K & Small Category Code, Title 7 ZRARE T 4 — VR E

EE80—K - E5& Language Code, Language 0 HARGETITHFRZHE

Type

P ERBIEZF DRI E Availability of other 1A

faculties

# R EIH Other Information LW E R B R

B EREA Class Method 1

F—")—F Key Words
AWRIFEEAER  SfEdrE, 5L, 7=/ a— ApErE A AW

Biological interaction, species coexistence, disturbance, phenology, productivity, herbivory, microorganisms

2% d B1Z Course Objectives
RO, FRARZ PO E U REE B REC A PEMEIC B T2 B 22 55,

Learning forest dynamics, especially tree species and biological interactions

Fl|3%E H4Z Course Goals
FRARENREICBE 35 E E e S OBfEL 7 +— LR TOBLH G OBt

Understanding some major ecological concepts related to forest dynamics, and obtaining some skills of field works.

$2EEHE Course Schedule

1. BRI AR BRI T 20

Resource partitioning and response to disturbances
2. Je B RRIE & AR PEME

Characteristics of photosynthesis and productivity
3. HEFITHT2INE

Response to herbivory

4. BHEEE

Characteristics of reproduction

5. 84 EOF EAEM

Interaction among plants and microorganisms

6. ZFEILAFOBERE L A RE R KRR

Mechanisms of species coexistence and ecosystem function

VL bz /MBI LR FER TR 2700,

Training at Tomakomai Experimental Forest

EEFE (PE-EE)EDANELSDE Homework
xR B A ERNCHEMRL TR B CoONSF v A HEEE AL —RITITZ DI EMBEELY,

It is better to understand an allometric function previously to estimate the forest biomass.

AR D EEE LT % Grading System

SV AR —RMZLD

DEEORZFEITBITLEME, QFE~OSMEE, QFHRL RN —FDONEICE > TRHI§ 5, E1LENLOFHI 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

THX AR ZF]E Textbooks
R AR AR R FRIASIE Y B, AT ks 3RS AR, 2017
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AL L OIME (PR V=) /N R PAIRZE B AR | LA S 2, 2021

EE 5 Reading List

SBA—LAR— Websites
https://tomakexpforest.jimdofree.com

AEZE DR—LR— Websites of Laboratory
https://tomakexpforest.jimdofree.com

{i5#& Additional Information
Fla VA EGUR I Lo T BTRE R RO U TA R RICE T TGRSV ET,

Depending on infection of COVID-19, we may change from intensive accommodation lecture to online lecture.
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FLE 4 Course Title

BB R 4R I [Advanced Course in Forest Sphere Science 111 (Conservation Biology)]

FEZERAA Subtitle 0

HE# B Instructor

B3 B [AGETSUMA Naoki] (At 5 AW 7 — VR R 2 — (RLIR) )

$B 4% B Other Instructors

N A TUTSUMI Shunsukel(Z74—/LRtE2—), BBH TERIKISHIDA Osamul(74—/LR¥&

VH—)
L HFER Course Type RELE PR MR E
BASEAE R Year 2023 K& &S Course Number 045102
EAME Semester 1528 B 578 Number of Credits 2
B EMRE Type of Class % IR Year of Eligible Student 1~2

YW &REF} 2S5 Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_BS 6372

K52 —K -2 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

e

BRELA A (CEWE R )

LARJ)ILa—FK L AR)JL Level Code, Level

6 REAPE (&1 BEPIE) SEPTRH GEIRIZNEOF B | IHEEERH)

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

3 Frim

IN¥EO—K & Small Category Code, Title

7 BT 4 — VR

EE0—K+EEE Language Code, Language
Type

2 AARGEM ORFED AV ANARZZE, A RER N 578 (A AGE
NIFTERE) ZIRTET D1

2 EEEZEDTE Availability of other
faculties

1)

## B EH Other Information

AW PR BB R H

BEEMEA Class Method

1

F—")—F Key Words
AR, PR, BANTRE, MFTERE

Animal Ecology, Conservation, Field Investigation, Presentation

23D H4E Course Objectives

¥k 2 70 B AL B OB SN A 2B L CRREIM DAL BRI B D A AR 70 FIEB L OO IEE B IZOT 5.

This lecture is aimed to learn basic research methods for animal ecology and wildlife conservation through investigating the
number of species and abundance of various animals in the field.

FI:Z B4E Course Goals

FAREN DA REIZBE T AR LA BT AL b, ZOAEFENRE REFO, WERERE LD D, #in- T — X RN 3%
e LB T—val el BRI EIC D O Y et AR BRI 5T LA HARE T2,

This lecture is aimed to learn a series of research processes in the field of animal ecology (i.e., theory, planning, investigation,
data analysis, discussion and presentation). Students will learn various scientific approaches to understand influences of
biological and physiological environments on abundance and life history of animals in nature.

{8 % 5HE Course Schedule

AR B E NI FEARIC BV TEBERT 6 A0D 8 AOMICERT 5. 2 [ BIFVEEE (B2 2 AFICEBLARN
AIEEME) Ofth, BRREMRFIOA L T A B e E R A G DD TE. SR E IO N OT NV —F 5D TRV A Z1TS.
1) B AL O RS, EAS, ITENRA YR T 2720 Dfk 2 RFEEZ T 5. BoNfERBIOMEDOMAER R4 HNWT
FERELHTT 5. 2)WPEREEABEML, HEMUIEICIDENEYRELIT). MEORET —2E2HWT, MBEORMES
WradT1o. ) ARSNIFREICOWTELEL, TORBREFERT D, (RIERLEIYIEBILRIIZE ST, EigT, B, WA
DEE, HDOHNEIFIETLHIENHD)

This field class will be conducted at the Tomakomai Experimental Forest between June and August, combining two one—day
field work sessions (possibly not conducted on two consecutive days), and problem studies and online exercises. Students will
be grouped into several research groups in the field. Each research group will address the following topics: 1) Various surveys
of the number of species and density of wild mammals, and analyses of their population dynamics. 2) Survey on fish community
by capturing, and analyses of stomach contents of the collected fishes. 3) Each group or student will make a presentation
about the themes related to one of these topics. The location, schedule, and content may be changed or cancelled depending
on weather conditions and the spread of infectious diseases.

#mEE (FPE-EE)EDANB LS E Homework
PN N AR L2 D7D WA CIRB CEDE ST R D HD.
We hope that students have physical strength for investigation in the field.

BRSO EEE LT % Grading System

KEE ~OBNEE GRAE - O - i) LIFRHEE (LB T —ar R R = ONE) IZ Lo TRA I B E &3
ili¥5.

The degree of achievement will be evaluated based on the attitude of participation in field work, lecture (e.g., active
discussions) and research presentations (presentations and reports).

fhFEREIE D EH Other Faculty Requirements

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

SBA—LAR— Websites

AE=E DR—LR— Websites of Laboratory

{l5% Additional Information

AR B E NI FEARIC BV TEBERT 6 A0D 8 AOMICERT 5. 2 [ BIFVEEE (B2 2 AFICEBLRN
AIREME) Ofth, FRERRETOA L T A B R E ARG DL TE. ELMS O Moodle 3L UA—D U Z AN TERA A 14
5. ZHMEBERR T 2560 H5.

This field class will be conducted at the Tomakomai Experimental Forest between June and August, combining two one—day
field work sessions (possibly not conducted on two consecutive days), and problem studies and online exercises. The number of
attendees may be limited. Detail information about this class will be announced through Moddle and mailing system in ELMS.
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FLB 4 Course Title M BE B F ¥ 55 IV [Advanced Course in Forest Sphere Science IV (Regional Resources
Management)]

SEZEFAHE Subtitle 0

EEHE Instructor & H {2t [YOSHIDA Toshiya] (b5 EWHE 7 +— L RRV L2 — (FFE))

AL H B Other Instructors | THE FEEFINAKAJL Tatsurol(Z—/L Rt Z—), /Mk E[KOBAYASHI Makoto](74—/L K
B H—)

# HEA Course Type BRETR AR MF R

BB Year 2023 K EIBIES Course Number 045103

EAME Semester 271 B 518 Number of Credits 2

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

& FF} - U5X Eligible Department/Class

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 P (CEME R IR

LARJa—F:LARJL Level Code, Level 6 KEERBE (&1 - BEPRE) B AL E CRRZNAFOR B | FeiEEFRB)

4340 —F £ Middle Category Code, Title 3 Fidm

IN3¥EO—K & Small Category Code, Title 7 ZRARE T 4 — VR R

BE83—F-8#8 Language Code, Language 2 HAGER OTEREDNAV AR ST R ER I S 35 (B AGE

Type NIIIGE) B E T HIRE

fFEEEEFDTE Availability of other 3 Gkt & T

faculties

18 R E1H Other Information EPE R I B R A

ZERHEA X Class Method 1

F—J—F Key Words
Mg PR, MRS RS B B L, BMEIRO SR, Ve—er s

regional resources, regional resource management, forest management, diverse use of forest resources, remote—sensing

23D BH4E Course Objectives
Mk G IR OFEFECA R E TR O NFZ R T DL Eh12, & RS BLO B S 0 7a ki | BURETE A, Z OB O ik
CEBLENGEMEL, FDHZ2 T, REAEIGEA Lo g R E O REE MR 5,

Fl|3%E H4Z Course Goals
BRETOR A L MUk B IS BR OO B\ Z DT, B B OB I AIEN L Tl DI &R TED

% 3EHE Course Schedule

(D2 ZEHNC 3 JADHE PR BIEHIIO TR O IEE T 7E) TIT729, FEMICOWTIE 8 AIZfdmd 2

Q) FRACHOWVWCHER, B R PETHELIL, IV —T T —2&(730, TV BT —iar FogLR—heL TEEDD
- M P 5 L UMM i VA B O R

ARG BLOBLIR

BRI OZARZLA A I T O

MW EIREARE D TR

#HFE (FPE-EE)FORNBLSE Homework
FHITEE TSR

REEE M D E#E LA % Grading System
(D)FRBEIC KT DR GEI DR 20%) . Q7 NV —FU—ZIZBITEEBE (40%) . )7L EBrF—iarBLULR—k
DOWNE (40%) 12 L > TR 95

fh S ERFEIED & Other Faculty Requirements
HREBHEOFE T ANDTERWIGERHD

T¥ A ZFF Textbooks

EE 5 Reading List

S BAR—LR—T Websites
https://www.hokudaiforest.jp/

AEZE D7R—LR— Websites of Laboratory
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{i5#% Additional Information
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F1 B4 Course Title PR R 2536 1 [Advanced Course in Agro—Ecosystem Science I (Crop Production)]

FEZERAA Subtitle 0

EE#B Instructor 2B £E—RF [HOSHINO Yoichiro] (AL 5 2EWE 7 — VBt 2 — ()

1B E Other Instructors | JEH FAZ[HIRATA Toshiyukil(Z7 4 —/LRE%—), Hf HIINAKAMURA Kohl(Z4—/LK
Yo x—), %iE &3X[GOTOH Takafumil(Z7 4—/L K& % —)

FLB#E5I Course Type BRI R R B

BASEAE R Year 2023 K& &S Course Number 045104

EAME Semester 1528 B 578 Number of Credits 2

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

W& EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_BS 6382

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

E ) RERb (W EFR 55

LR a—F:LARJL Level Code, Level 6 KFEE (& 1 - M) FFEH RN AEOR B FEfERB)

th93¥H3—K - £ Middle Category Code, Title 3 Frim

IN¥EO—K & Small Category Code, Title 8 HtHhpE Fl

E580—F-E3E Language Code, Language 2 AARGEM ORFED AV ANARZZE, A RER N 578 (A AGE
Type STTEGR) I ET AR E

P ERBIEZF DRI E Availability of other 1A

faculties

## B EH Other Information LW E R B R

EBEEA Class Method 1

F—")—F Key Words
YEWAEPE FEMFEEH BEER EROER-wE FH EHHoRERES BARMOZEENE MYEORE

2% d B1Z Course Objectives

HEO B

HUIBREREIC v v F LIAE B IR O R B L OW RIEFBRT DL LI, 1EMAEFED T D B O R 2 OF B -t
BEPRT 5, B EEROSHNEICE B L, HWREHBLY B L OMR 2 B4 2R 35,

¥l 5% H4Z Course Goals

B B

HREBEEFORTEY, EREISGO Y2 @0 T, EMEROF A LS B OEBEZ KT 5, ILEEOKRERELEY
AEFEOBIRE LA KBS ORI OB N ORI 5, B AR O ZERVE AR ERREY) O R 2T OV CIERERY e
Hik & 155,

2 EEHE Course Schedule
e |
T T OBZEIR A EWEE B 2B 540 B & T B S VR A PE | 1B B 0 B RS LTV,
NEEEIREAEWE B 1 B TR FIc oW TS LS,
OEEEIRORE A
OF ) MEHROEFE~DF|
O EREE (D FBEEEEDD) L RSN AEM O A FE
OHIERRBZ LD EHE~DELZOREFIR

MRS E A E ) 53 B CIE R FIZ W TR LD,
OFEREE e RE T 2ER
@REH ORI L U BT
OBRET IR U FREAPE LR FANREMES L PE R & ORISR
ZOMROANUIAV T T —a BEBESIL T, R OED RIS,

#HFE (FPE-EE)FORNBLSE Homework
TEEE
MRE BRI 20T, ZhaeB B IV R —MAEZIERL THhuy,

RAEST D BEHE Lk Grading System
AL, 2D 7 UL OB IEZ R OSME T2, FE~DBMEBETE(T0%), LAR—M309)IZ& > TEFfi§
Do
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fhFEREIE D E M Other Faculty Requirements

THX AR ZF]E Textbooks
BERL,

%52 BE Reading List
FRIERL,

SBA—LAR— Websites
http://www.fsc.hokudai.ac.jp/farm/, https://www.hokudai.ac.jp/fsc/bg/index.html

AEZE DR—LR— Websites of Laboratory
5 EME 7 — N KB e 2 — W R FEE T R
http://www.fsc.hokudai.ac.jp/farm/

B EWE 74— VB 2 — - Fil
https://www.hokudai.ac.jp/fsc/bg/index.html

{i5#% Additional Information
VEM R BB IR RIS U T4 — VR TOMBARSH LD T, Lt NEREFHROE X CHEINIGELHD, D HE
W55 1 BEER L, IET D,
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FLE 4 Course Title

PR PR R 2 F550 T [Advanced Course in Agro—Ecosystem Science Il (Livestock Production)]

FEZERAA Subtitle 0

HE# B Instructor

A IE A [KAWAI Masahito] (At 5 M 7 — VR R 2 — (5EN))

$B 4% B Other Instructors

21 PE—BER[HOSHINO Yoichirol(Z4— /W REr2—), % & X[GOTOH Takafumi](7+¢

— N REZ—)
L HFER Course Type RELE PR MR E
BASEAE R Year 2023 K& &S Course Number 045105
EAME Semester 21 B 578 Number of Credits 2
B EMRE Type of Class % IR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_BS 6382

K52 —K -2 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

e

BRELA A (CEWE R )

LARJ)ILa—FK L AR)JL Level Code, Level

6 REAPE (&1 BEPIE) SEPTRH GEIRIZNEOF B | IHEEERH)

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

3 Frim

IN¥EO—K & Small Category Code, Title

8 BiHuE R

EE0—K+EEE Language Code, Language
Type

2 AARGEM ORFED AV ANARZZE, A RER N 578 (A AGE
NIFTERE) ZIRTET D1

2 EEEZEDTE Availability of other
faculties

1)

## B EH Other Information

AW PR BB R H

BEEMEA Class Method

1

F—")—F Key Words
FEPE, Pt Al e
Livestock production, sustainability

2% D BE Course Objectives

FEDNABESNDEM - FE sk ORENOEZBML, FE LREOHM BEAEREZEELRND, £BROH TOZRE#
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.

FI:Z B4E Course Goals

BAED B RIS DG FEDBUIR, FBHEMASRE, BHUF | B L mpoee, g7 B e e, BRI T5
Bx OFFIREE G CTHMTLILIZID, BERBICEE LS FEEEDOS R OHY F i B TELR 15155,

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.

$2EEHE Course Schedule

TROFHEZTA 9523, 8 H & SO - BT o — L RIZH 7230, BfRETRD 5,

. FHLAMMROF S - FERRE- %), 2. FEORELAEI (B2 I, KIH5FE vs HEFEE), 3. &
DB LR, 4. FB OBHEABREAEFEE M, 5. POEOMSLEFEH, 6. BEOBERBHE, 7. B#OF|H, 8. EHiDORERE
FERE, 9. FCHMUEEE, 10. BEAREREFES, 11 FEEELZ LY —OMN—WERER, 12. FRMNFESLEEOHY 7,
13, HHFIARIG G AL T /a7 3 — L AN —, 14, FHEOFTRIERE, 15, FROLER-F| A

Following subjects are included with the field and animal barn observation.

1.Domestic animal and human , 2.Growth and physiology of Domestic animal, 3.Nutrition and feed of the domestic animal,
4.Reproductive physiology and production management of the domestic animal, 5.Forage crops and their cultivation, 6.Genetic
improvement of forage crops, 7.Utilization of the grassland, 8.The environmental preservation function of the grassland, 9.The
grazing management, 10.Agricultural eco—system and domestic animal, 11.Livestock production and flow of the energy,
12.Sustainable livestock production, 13.Land-use livestock production system and Agroforestry, 14.The new usage of the
domestic animal, 15.Treatment and utilization of the manure

#HFE (FPE-EE)FORNBLSE Homework
HBROMBZIC, BEER A==V ETHEREED D,

Before and after lectures, students get available information through papers and internet.

RAEEE M D E#E LA % Grading System

JRRIELT, #2280 7 FILL EOHEEBARFHTO &ML L., ZHEA~DOSIREEE(B0%)EL R — M7 L> TEHl 35, L
R—FTIIF Y HE OEBENEICOWCOHEMBOIFEE TR 5,

Attendance & attitude (30%) and report (70%).

More than 70% attendances are needed for an academic assessment. Reports are evaluated by each instructor and the
understanding of each theme is assessed.
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fhFEREIE D E M Other Faculty Requirements

T¥ AT Textbooks
e [ET A B AT

Lecture materials are distributed every time.

EE 5 Reading List

SBA—LAR— Websites
http://www.fsc.hokudai.ac.jp/farm/, http://www.fsc.hokudai.ac.jp/1f/

AEZE DR—LR— Websites of Laboratory
http://www.fsc.hokudai.ac.jp/farm/
http://www.fsc.hokudai.ac.jp/If/

{##% Additional Information

FHEDORECIEER RIS T4 — VR TORARHLOT, ERNEPEFHEROBX TSN GELHD,
FHIREH OB ENITIEET528,

Some intensive course may be held, depending on animal growth and field condition. Attention is paid in the beginning of
term.
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F1 B4 Course Title R R # 2% T [Special Lecture in Biosphere Science I]

FEZERAA Subtitle 0

EE#B Instructor )1 1T [KOSHIKAWA Shigeyuki] (R5-BEHIERER IR B FAF5ER7)

B LB Other Instructors | M FE{-[YOSHIDA Kiyohito] MiEREREERL A4 5205%), K m5A[OHDE Takahiro] GUAN A
), BB SRA[UENO Akio(WRAE Hi P& BREEAN 58 7T)

F BHFEA Course Type RELE PR MR E

BASEAE R Year 2023 K& &S Course Number 045106

EAME Semester A E B 578 Number of Credits 2

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

W& EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_BS 6402

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

BB BREFE T CEMER T HR)

LARJ)ILa—FK:LAR)L Level Code, Level 6 KEBE (& 1 - PR B R E CRERZAROFR A | FEiEEFRE)
th 30 —FK -4 Middle Category Code, Title 4 FrplaEe

INDHEO—K 4 Small Category Code, Title 0 FDM B AErbm)

=553—F -5 & Language Code, Language 2 HARGER OHFEDOASAV I AR, Sl B R ERITHEH SR (HAGE
Type SAFHFE) B E T DR

= EREIEZF DT E Availability of other 1 7Af

faculties

# R EIH Other Information LW E R B R

B EREA Class Method 1

F—")—F Key Words
BERVERS A, Pt TBRBE, AX ARk, B L34S Ay e, AL TRENE. & A FRAE

2% d B1Z Course Objectives

1. RHETIE, BEgH TEREICA B T2 OW T AL . ZNGOMAEROTEH FIEC, BREEH OMAEY DR
W FEIZ DWW TR T2, ZNHEBEL | WRAEH B SR ST S BLE VA TOAIFE 7 0y = 7 MZOWTHREAT LTz
W, BRI AE OB T, AR EE L T EL TV,

2. B&E 8 BEELVORFIZT T, BTN L TEARRIE B (LS TE 7200y, AR Tl #IER i RFE$A %
LETHL R BEEHEL T, JERIEL DY S ITH DI EDM MR T 5, FrIZ R RO RHE CHEAGSNIZALA LN -
TERA RS, BB LWMED IAREEE (R T4 772 ) OFf S L aT etz LR e LT, 7o, ooy —roy
PTRY ) LREERA D3RI LB ER A O TEIBAERC N LB 7T A O AEEIEIC OV TE 2 A% OELSE A
FOIAIEIZ DWW TR T 5.

¥ 3% H4E Course Goals
L. RS A E e RMERAE I OFE N E R T XD, BREET OMEW DT T iEE A TX 5,

2. WZILTHLE ) DEY A A TE D, LA T L2 DB MR L O THEA AL I MIOWTE AR TE
)

2% 51E Course Schedule
202345 A6 A% TE (LR 1. o7 —)
2023 4 10 A& TE(ER 2. D7 —)

EFrE (FE-BETHFEDRHNAEESE Homework
BT EIZOWTCIBIES I OEZLUET, # I L RN — MR EEREITTWVET,

RAEEE M D E#E LA % Grading System
BT RT DB T IS o> TRRA I35,

fhFEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory
WAL H BB BRI FE T D AR — LS —
http://www.h-rise.jp

{i§% Additional Information

204




FLE 4 Course Title

A=W L 5 513 2% 1 [Special Lecture in Biosphere Science I1]

FEZERAA Subtitle 0

HE# B Instructor

L B [KUDO Isao] CR2ERE/KEERFIFFERT)

$B 4% B Other Instructors

FEH ZE{EINADA Yoshinobu] GRIERE ), = FI5AIMISUMI KazuhiroJ(F:)FE) H

KAFZERT)
F1 B#ERI Course Type BRIER R EMELE
BAEEEE Year 2023 EsEZI&E-S Course Number 045107
HAR Semester BEAEM B {51 # Number of Credits 2
BEMEE Type of Class W X ERLENR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_BS 6402

K52 —K -2 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

e

BRELA A (CEWE R )

LARJ)ILa—FK:LAR)JL Level Code, Level

6 REAPE (&1 BEPIE) SEPTRH GEIRIZNEOF B | IHEEERH)

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

4 BRI SE

IN¥EO—K & Small Category Code, Title

0 ZOfth (e B Hi7ebm)

S§83—F 58 Language Code, Language 2 HARGER OHFEDOASAV I AR, Sl B R ERITHEH SR (HAGE
Type STTEGR) I ET AR E
P ERBIEZF DRI E Availability of other 1A

faculties

## B EH Other Information

AW PR BB R H

BEEMEA Class Method

1

F—")—F Key Words

MEWETEER ., BUEE TV 7| SR, ERIRRR L (Z A E4E)
BATE), SAAIATAIA, S AF AT =I A (FGH L)

23D BH4E Course Objectives

MEEOYENERIIZIED T RIS EZIBE D> TWE T, AGER T K TIAF T OREMHE R FE R OIF R
ZOBMEET VT DIECDWTEOET, (ZM5E4E)
KREEBIREL CEERBIHEOREEAD = A D% —HlE LT EM ORI AT = X DEABKL ~ VBV~ TR 5,

(Fi 1 5E4E)

¥ 3% H4E Course Goals

WEPEDWE G ER S HIERIBRE (L E DRIV 72 EIC W CRILIA CTEA(Z A 5 4)
{EAER) D A =X LEEFL A~V OIEBNO AN =X L5 PR 5, (FEHEAE)

122 5HE Course Schedule

BERIUOAFIETHEREATERLET, FEMI3% 1 sk,

#HFE (FPE-EE)FORNBLSE Homework

B ATRSRET D701 GO — L= THRA SN TO DRI OE 1EY) (EEE - 5R 00 it A TR L2 BEIO LET

RAEEE M D E#E LA % Grading System

5 R P OB T S D/ N T AR D U KD FEA

fh S ERFEIED & Other Faculty Requirements

T¥ AT Textbooks

%52 BE Reading List

SBAR—LAR— Websites

https://egsweb.denken.or.jp/researcher/1003038/, https://www.u-tokai.ac.jp/facultyguide/faculty/3433/

B D HR—LR— Websites of Laboratory

{i§% Additional Information

iR TERL £, BEICET VAW THEB(kudo@fish.hokudai.ac.jp) £ T,
Contact Prof. Isao Kudo (ikudo@fish.hokudai.ac.jp) for the details
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F1 B4 Course Title AR 52 1 [Laboratory and Field Work in Biosphere Science 1]
EREREHE Subtitle (hE = RE - 2Rk ) [

HEZB Instructor AR5 1E—BB [AIBA Shinichiro] (R=#Be i ERER BT AL A0 5E15E)
HLE B Other Instructors | T— A Z 5 £ B[All Staffs of the Course] K FBEERIFE R F55¢)

# HFEA Course Type BREER AR MF

BB Year 2023 K EIBIES Course Number 045108
EAR Semester AR EH B {7 Number of Credits 4

B EMRE Type of Class I &R ER Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6502

K5 EI—FK % Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
EED) BRIERL Bt (LW BRI
LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 BEPEE) B AL E CRRIZNAFOFR B | FeiEEFRB)
th4>#E0—K & Middle Category Code, Title 5 3=

ING¥AO—K -4 Small Category Code, Title 0 ZDOM RERIZRE D)

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

fFEEEBEFDTE Availability of other 2 RA]

faculties

#% R E1H Other Information AW PR R B R H

ZERHEA X Class Method 1

F—"7—F Key Words

WSk, RS B4R, I, R, A, ARARRS: BHEA RS BRETHHI, BT

23D BH4E Course Objectives
EREF OB INHE S IEIZOWTES

¥ 3% H4E Course Goals
& L3 SO A T CED R E T BEE B ST 5

122 5HE Course Schedule
F~FHNEPL T

EFrE (FE-BETHFEDRHNAEESE Homework
WE, EEEEAT T

RAEEE M D E#E LA % Grading System
FE ~DOSNNRE, B A | BAERRE IS CGRHET2

fhFEREIE D E M Other Faculty Requirements

T¥ AT 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
ARIEENL, BRI A BE - ZARMEA Fa— AD K FBe EE R RICE T 5

206




£ B4 Course Title W B R 2 32

I [Laboratory and Field Work in Biosphere Science I]

FEZERAA Subtitle (AreEims) [

HE# B Instructor

I %217 [KOSHIKAWA Shigeyuki] (R%5Fw i ERBR B2 Bl 222557

$B 4% B Other Instructors

o— 2 Y B 4 B[Al Staffs of the Course](KZFFeBr AL FBE)

B 2RI Course Type EREAFHEREME A

BB Year 2023 ErfE1E|FES Course Number 045109
EAR Semester REARE M B {51 3 Number of Credits 4
BREMEE Type of Class e LR Year of Eligble Student 1~2

& FF} - U52X Eligible Department/Class

F2731)24 3—FK Numbering Code

ENV_BS 6502

KS¥EI1—K 4 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FERER R

BRELA A (CEWE R )

LARJILaA—F L)L Level Code, Level

6 R2Pe (e 1 - S0 MR H CERIZNAOR B | F7EFEERH)

th 4331 —K -4 Middle Category Code, Title

IN3¥Ea—K -4 Small Category Code, Title 0 FOfth GREII7E D)

&0 —F 58 Language Code, Language 2 AAKRZEM NEEDOAANNHNARYE, B ERIHE TN SE (A AKE
Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 2 Raf

faculties

## B EH Other Information

AW PE R BB R A H

BERMEA Class Method

1

F—")—F Key Words

DNA, /a—=7  BIsFFA47F)—, v —I T A PCR,

53 F AT

DNA, cloning, genomic library, sequencing, PCR, molecular phylogenetic analyses

2% d B1Z Course Objectives

KHZWEL T, ERREAR IR SRR Bl 2 B A5

Learn fundamental methods on ecological genetics.

¥ 3% H4E Course Goals
AR T DR AT DB 15

Students should learn fundamental methods for genetic analyses.

122 5HE Course Schedule

1) DNA B4V O JEAR Y7 rn—= 7 (1523))

* DNA B o FAR

- KiGE
 SIARIRENRITVA T 77—
- BB T ra—=0
- BRUKE)

- Tu—T7VEREE

2) BT Oty — 7 A (252 )
+ PCR 1

c B RFIAT TV — DR

* DNAT—Z7xT &

« 7 7397 DNA DfEMT

« RNA DT

1) Fundamental methods for DNA analyses and subcloning.

+ Basis for DNA analyses.

+ Experiments with E. coli.

+ Experiments on plasmids and bacteriophage.
» Enzyme treatments and subcloning
+ Electrophoresis

+ In vitro synthesis of probes

2) Detection of genes and sequencing.
+ PCR

+ Construction of genomic library.

+ Sequencing

+ Analyses of genomic DNA.

» Analyses of RNA

HHFE (FPE-EE)FORNBLESE Homework
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KERITIEIZOWT, EICEESETHE, H1H 215

Two hours homework in a week

RAEEEE DO E#E L% Grading System
REA~OSINEE(T0%)BL UG SR 7L B T —1a (B0% N &> TRt 2,
Student are graded on the basis of ardency (70%) and paper presentation (30%).

=P ERBIE DG4 Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

SMAR—LR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title AR 52 1 [Laboratory and Field Work in Biosphere Science 1]
FAZ&EHE Subtitle (BB ) [

HEZB Instructor I Fm— [TANAKA Ryouichi] UKIEA AFSEHT)

HLE B Other Instructors | T— A Z 5 2 B[All Staffs of the Course] K FBEERIFE R F55¢)
FBFEA Course Type RERFHEEMEE

BB Year 2023 K EIBIES Course Number 045110
EAR Semester AR EH B {7 Number of Credits 4

B EMRE Type of Class I &R ER Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6502

K5 EI—FK % Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
EED) BREEFE P CEME R 7B
LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 BEPEE) B AL E CRRIZNAFOFR B | FeiEEFRB)
th4>#E0—K & Middle Category Code, Title 5 3=

ING¥AO—K -4 Small Category Code, Title 0 Z D GRAHI7eH D)

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

fFEEEBEFDTE Availability of other 2 RA]

faculties

#% R E1H Other Information AW PR R B R H

ZERHEA X Class Method 1

F—")—F Key Words

DFEWT BT TRTAITR T IR R, AT T A b BRAETENE, S AR

molecular biology, biochemistry, proteomics, genomics, microorganism, plant, biofilm, microbial activity, immune system,
hibernation

23D BH4E Course Objectives
BRES 9y TR A S B D H il A S Al L CRAR T,

¥ 3% H4E Course Goals
BRI A I E T 282 H SOE i U ZEIiE  T& 5,

$2 %5 Course Schedule
& B ORI VLB A B ESEAT-DI0, EREHAWITIIMB W TEEZ1T,

EEEE (FTE-ETVEDODANE LS E Homework
FEOEZEO TR EBLLT, 4.5 BEBREDH 238 NEEND,

RAEST D BEHE Lk Grading System
FREASOBOFHAARIL, HONToAR, BRRBRIZEI> THET 2,

fhFEREIE D E M Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

SBAR—LAR— Websites

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

{i5#& Additional Information
JFRIEU TR 328 Ei O B FHIZHESX, B RE2ml CHEmL £,
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FLE 4 Course Title

AR 323 1 [Laboratory and Field Work in Biosphere Science 1]

FAZ&EHE Subtitle (@) [

HE# B Instructor

TP P52 [NODA Takashi] OR*5 B ERBR BE AR SERE)

$B 4% B Other Instructors

o— 23 Y 2 5 42 B[ All Staffs of the Course|(RFFEER =R F#58)

# HFEA Course Type BREER AR MF

BB Year 2023 B MIEIES Course Number 045112
EAR Semester AR EH B {7 Number of Credits 4
MR Type of Class % FBAER Year of Eligible Student 1~2

& FF} - U52X Eligible Department/Class

F2731)24 3—FK Numbering Code

ENV_BS 6502

KS¥EI1—K 4 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FERER R

BRELRL A CEE R 55

LARJILaA—F L)L Level Code, Level

6 R2Pe (e 1 - S0 MR H CERIZNAOR B | F7EFEERH)

th 4331 —K -4 Middle Category Code, Title

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

0 ZDM AR D)

S§83—F 58 Language Code, Language 2 AARFER CHFEDOASAV I AR, Sl B R ERITHEH S8 (HAGE
Type ST HEFE) R TE T DI
2P ERBIESE D AIE Availability of other 2 RH

faculties

## B EH Other Information

AW PE R BB R A H

BERMEA Class Method

1

F—")—F Key Words
AERES:, BN, [RIE, WFgTHsER

23D BH4E Course Objectives

A e A B D AR e Bl AR LT 2 P A B 2 LB L TR 5,

¥ 3% H4E Course Goals

T A HE A 35T D B AR BRI AE D Bl B R LA HER A BT,

122 5HE Course Schedule

% B ORI B AR BN 2 B BRI E 572018, EREHDVIIEINI IV TIEEF LT

2.

O, FEEHE MMEBICHEE T

#HFE (FPE-EE)FORNBLSE Homework

THE-EELLT, 4 ReRREO B EAENLEEND,

REEE M D E#E LA % Grading System

B AR~ O R LML L2 B SRR 32,

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 B4 Course Title AR 52 1 [Laboratory and Field Work in Biosphere Science 1]
EREREHE Subtitle (HEPEAE M R PERR B ) [

EE# B Instructor B ) [TAKAGI Tutomu] (RZEBEKEERFEAIFFERT)

HLE B Other Instructors | T— A Z 5 2 B[All Staffs of the Course] K FBEERIFE R F55¢)

# H#EA Course Type BREER AR MF

BB Year 2023 K EIBIES Course Number 045113
EAR Semester AR EH B {7 Number of Credits 4

B EMRE Type of Class I &R ER Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6502

K5 EI—FK % Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
EED) BREEFE P CEME R 7B
LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 BEPEE) B AL E CRRIZNAFOFR B | FeiEEFRB)
th4>#E0—K & Middle Category Code, Title 5 3=

ING¥AO—K -4 Small Category Code, Title 0 Z D GRAHI7eH D)

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

fFEEEBEFDTE Availability of other 2 RA]

faculties

#% R E1H Other Information AW PR R B R H

ZERHEA X Class Method 1

F—")—F Key Words
WEPERI, PE ESEH | 74— RT—2 BNERR

23D BH4E Course Objectives
WEDBIZ B L CEOHE T EEE ST 5, FICBLIANLLTVOLBIEMEHT 08, tho hikzsstbbs,

FI:Z B4E Course Goals

O MFPEBLNZ IEREN DL RIATIRIZEMNTES,

@ VELEBLFE BB IE LB BIRICE LR TX D,

Q@ B OB EMEN ORI TR KD,

@ EBRENICBITDEFEERE ELNDZRIITHIENH KD,

2 EEHE Course Schedule
O MBI
@ 7 R32E
© FFH LA
@ ==PNER

#HFE (FPE-EE)FORNBLSE Homework
HHNITRSNOREDONE 24 AL T,

RAEEE M D E#E LA % Grading System
BRI I L LR — M LD & B3

fhFEREIE D E M Other Faculty Requirements

T¥ AT Textbooks

& 52 BE Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory
https://ees—hokudai-marine.jimdofree.com/

{i5#% Additional Information
FEREOREFNFICOW UG HB IR EbE2TE
Student should ask to the supervisor for actual contents.
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F1 B4 Course Title AR 52 1 [Laboratory and Field Work in Biosphere Science 1]

REEHE Subtitle GNEE SN

EAE%E Instructor > #ggk [YOTSUKURA Norishige] (b5 A 7 1 — A FRE R 2 — (FR))
HLE B Other Instructors | T— A Z 5 2 B[All Staffs of the Course] K FBEERIFE R F55¢)

# HFEA Course Type BREER AR MF

BB Year 2023 K EIBIES Course Number 045114

EAR Semester AR EH B {7 Number of Credits 4

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

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6502

K5 EI—FK % Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

EED) BREEFE P CEME R 7B

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 BEPEE) B AL E CRRIZNAFOFR B | FeiEEFRB)
th4>#E0—K & Middle Category Code, Title 5 3=

ING¥AO—K -4 Small Category Code, Title 0 Z D GRAHI7eH D)

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

= EBEIEFDTE Availability of other )

faculties

# B EIH Other Information AW PR R B R H

ZERHEA X Class Method 1

F—")—F Key Words
K7, DR, R, oAb, ks AV TR AN [BIREE, B, E=XU 7 kLT

23D BH4E Course Objectives
IK B S FEBRFTEIZ BT E ERNCATR W KBEAEMICHOWTOARBEIZE B, IR IELR S IO OW B Hiffi 4, 3238
il TERST 5,

Fl|3%E H4Z Course Goals
ENENDT 4 — VRIFFEI BRI, Jeuii7e Bl 26532,

$2 %5 Course Schedule
ZNENOER iR BV CRBIENS,

#mPrE (FPE-EEEDAABLSE Homework
TNENOEE R EDR—LX—UREEANTTEHL, RE TRICEAE R 2EEHWTEEL, ¥ BIEBLD
FERL B ARIZOWVT | GRIRRNE Y2l 52 e EELY,

RAEST D BEHE Lk Grading System
JBIER IS B A (40%) BL UL R —F (60%) IZXZ0EBZEEM 95,

fhFEREIE D E M Other Faculty Requirements

T¥ AT Textbooks
2B ) DFeR 3 A(informed by professors)

%52 BE Reading List

SBAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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FLE 4 Course Title

AR 323 1 [Laboratory and Field Work in Biosphere Science 1]

FEZERAA Subtitle

(BRMPE 7 4 — VB [

HE# B Instructor

AT 3% INAKAMURA Masahiro] (b5 AW 74—V REVE R 2 — (E/NRD)

$B 4% B Other Instructors

o— 23 Y 2 5 42 B[ All Staffs of the Course|(RFFEER =R F#58)

B 2RI Course Type EREAFHEREME A

BB Year 2023 ErfE1E|FES Course Number 045115
AR Semester AR E B {51 3 Number of Credits 4
BRMRE Type of Class e HBER Year of Eligible Student 1~2

& $F} - U5X Eligible Department/Class

F2731)24 3—FK Numbering Code

ENV_BS 6502

KS¥EI1—K 4 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FERER R

BRELA A (CEWE R )

LARJILaA—F L)L Level Code, Level

6 R2Pe (e 1 - S0 MR H CERIZNAOR B | F7EFEERH)

th 4331 —K -4 Middle Category Code, Title

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

0 Z O R B H72H D)

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

2 AAGER OFGED AV ITNAZHE, STl B R IER M Z 56 (B AGE
RITTEGE) ZRTE T DIRHE

I EIEEDRE Availability of other

faculties

2 fon]

## B EH Other Information

AW PE R BB R A H

BERMA Class Method 1

F—")—F Key Words
BIROFEFAE /34T | BRI R ARE . IR A, S, BFAEAY)  BEHMERL - R Z, TAA Ty ar

type and distribution of forests, ecosystem services, forest conservation, biodiversity, wildlife, presentation, discussion

2% d B1Z Course Objectives

FROL DL mANREEE , HIERIRRAL-ORZIE Y72 SN T DBRMROIGE | LRSS B AR A O 4, THIFIHOHY
Fitp E OB EX R ET D, IR ST BT OMEE e L2 LI EIF N TOFEE 2B BRMRAERERICET 102
FR ISR 2 1) 12 B b - (IFFE D BRAK « 48 DA FERR /R E 12D\ T, IEME TRVAI 72 BRfR A TR D, FT-. REE ~D LD
{BEFUT, ML OEBRMEGBIOIER- 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

AEEOERBZEREIL, L TFTOLITHD,

1. BARSMFUC T DM REROMAE, A RE, 2. FIFICE T2 RS F HIC DWW CHiE 5
2. BMAERER DL P 7S EEIC B 32— AR AR5 R ISP ITE AR L, B DB 22 EL 0D,

3. BFEMIITMIS L QO WM S ZLOMFRENFIETHI LTS

4. LR —MOVERR < 3R DO F LR EERER L, 5% O T8 O 0TI DN T OISV EITH

The main goal of this exercise is as follows.

1. Understand the basic knowledge and matters concerning ecosystem functions, ecology, conservation, and utilization of
forests in Japan and the world.

2. Summarize own ideas on multiple functions of forest ecosystems based on the general perceptions and problems.

3. Understand that there are many research subjects because a lot of matters have not scientifically been clarified.

4. Making foundations for future directions and methods of scientific research, through experiences of preparing and presenting
reports.

$2EEHE Course Schedule

AR EL, MUEERIEERL TRREBIRI, TAA Iy ar EBEMNLOT RANARIZIY | FEE R 5,

Students write a report material and make a presentation. The learning will be deepened by discussion and advises from
teachers.

#HFE (FPE-EE)FORNBLSE Homework
BRI D Al e EM DI MAIIEL | S EROIER, 7V T = ar OEREITH

It is required to collect information from relevant scientific papers and to prepare report materials and presentations.

RAEST D BEHE Lk Grading System

WEBBIORNRE KR T AAB Y a ~OBINEBRRE b Ll REIZEHIT5

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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fhFEREIE D E M Other Faculty Requirements

TH AT Textbooks
FHE- 2 EZEEORFLABE B OFEFELL TODIEND, ZOFIEIOWTDOT RAAREIL IR, $lo, TNE RO
BIZOW T, Sl U R HRERLSE R RL O b IR,

EE 5 Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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FLB 4 Course Title AR 323 1 [Laboratory and Field Work in Biosphere Science 1]

SAZEB Subtitle (Bt PE 2R E577) []

EE#B Instructor 2B £E—RF [HOSHINO Yoichiro] (AL 5 2EWE 7 — VBt 2 — ()

$HZZ B Other Instructors | = — XY FH B 2 B[All Staffs of the Course](RFPLEREER FF7), %k &HX[GOTOH
Takafumi](7 4 —/LRELZ—)

L HFER Course Type RELE PR MR E

BASEAE R Year 2023 K& &S Course Number 045116

EAME Semester A E B 578 Number of Credits 4

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

W& EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_BS 6502

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

BB BREFE T CEMER T HR)

LARI)ILa—FK:LAR)L Level Code, Level 6 KEBE (& 1 - PR B R E CRERZAROFR A | FEiEEFRE)
th93¥H3—K - £ Middle Category Code, Title 5 1. 92

INDHEO—K 4 Small Category Code, Title 0 FDM B AErbm)

=553—F -5 & Language Code, Language 2 HARGER OHFEDOASAV I AR, Sl B R ERITHEH SR (HAGE
Type SAFHFE) B E T DR

= EREIEZF DT E Availability of other 1 7Af

faculties

# R EIH Other Information LW E R B R

B EREA Class Method 1

F—")—F Key Words
BB BRI R,

2% d B1Z Course Objectives
P BB AL I BE T A JL R R B i A SR Al L RG9S,

Fl|3%E H4Z Course Goals
o BB BB R A B S D B R T 2 B 1ol B ORI E O XA TITIE I TE D,

$2 %5 Course Schedule
& H OWF SIS B B A RSB 572012 EREHDVITE I BV TEE 2179,

ZHFE (FE-AEEONELSE Homework
BA DVEHEC T B LOE B ETT,

RAEEE M D E#E LA % Grading System
FREASO BRI, SO RE, RERRIZL> TRl 5,

fh S ERFEIED & Other Faculty Requirements

T¥ AT Textbooks

& 52 BE Reading List

SHBAR—LR— Websites
http://www.fsc.hokudai.ac.jp/farm/, https://www.hokudai.ac.jp/fsc/bg/, https://www.hokudai.ac.jp/fsc/1f/b—main.html

B D HR—LR— Websites of Laboratory

{i§% Additional Information
PHIBH AR OB RNITIER 7528, il B3 1 EMI I CHE 8 R o — A B IGEE D528,
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FLE 4 Course Title

A= BE B 23238 11 [Laboratory and Field Work in Biosphere Science 11]

FEZERAA Subtitle

(e e - ZARME ) [

HE# B Instructor

FH¥5 BB [AIBA Shinichiro] (RF Bt HIBRERBERL I 5EB%)

$B 4% B Other Instructors

o— 23 Y 2 5 42 B[ All Staffs of the Course|(RFFEER =R F#58)

B 2RI Course Type EREAFHEREME A

BB Year 2023 ErfE1E|FES Course Number 045118
AR Semester AR E B {51 3 Number of Credits 4
R Type of Class e HBER Year of Eligible Student 99

& FF} - U52X Eligible Department/Class

F2731)24 3—FK Numbering Code

ENV_BS 6502

KS¥EI1—K 4 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FERER R

BRELRL A CEE R 55

LARJILaA—F L)L Level Code, Level

6 R2Pe (e 1 - S0 MR H CERIZNAOR B | F7EFEERH)

th 4331 —K -4 Middle Category Code, Title

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

0 ZDM AR D)

E550—K§ 5 Language Code, Language
Type

2 AAGER OFGED AV ITNAZHE, STl B R IER M Z 56 (B AGE
RITTEGE) ZRTE T DIRHE

I EIEEDRE Availability of other

faculties

2 fon]

## B EH Other Information

B ERMEA Class Method

1

F—J—F Key Words

WS RRIE, AERBSE . ARARL IR MR FEZE AR BRAR AR BAHAR TR BRETEHN ., ST

2% M B1Z Course Objectives
AEREFOI A TREFIEIZONWTES

¥ 3% H4E Course Goals

LRSI A T CR DML B A BT

$2 %5 Course Schedule
B~ LTI

#HFE (FPE-EE)FORNBLSE Homework

HH, B 5

RAEST D BEHE Lk Grading System

EEA~OBIRDL, BOMA ST | BRRREIIEC TRHET5

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

%52 BE Reading List

SBAR—LAR— Websites

https://noah.ees.hokudai.ac.jp/biodiversity/index.html

AEZE DR—LR— Websites of Laboratory

{i§% Additional Information

ARSREE, TR R L RE - ZARME AW - — AD RFBE A b BRI E T 5
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F1 B4 Course Title AW R 5238 T [Laboratory and Field Work in Biosphere Science I1]

SAZEB Subtitle (e s [

EE#B Instructor )1 1T [KOSHIKAWA Shigeyuki] (R5-BEHIERER IR B FAF5ER7)

LB Other Instructors | T—AFH Y Z 5 4 B [All Staffs of the Course](RZPEEREERL £ 5%)

B 2RI Course Type EREAFHEREME A

BB Year 2023 ErfE1E|FES Course Number 045119
EAR Semester REARE M B {51 3 Number of Credits 4
BREMEE Type of Class e LR Year of Eligible Student 9~2

& FF} - U52X Eligible Department/Class

F2731)24 3—FK Numbering Code

ENV_BS 6502

KS¥EI1—K 4 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FERER R

BRELA A (CEWE R )

LARJILaA—F L)L Level Code, Level

6 R2Pe (e 1 - S0 MR H CERIZNAOR B | F7EFEERH)

th 4331 —K -4 Middle Category Code, Title

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

0 =DM REmRH!)

B $&0—F-§ & Language Code, Language 2 HAGER CPFEDANAV I NARHE | Tl R ER A S 78 (HAGE
Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information EWER A BRER A

ZERHEA X Class Method 1

F—")—F Key Words
BRI, 72 /my— 4 2 RV WM
Genetic diversity, phenology, symbiosis, polymorphism, phenotypic plasticity

2% d B1Z Course Objectives
EREBELT, AREELFICEET A i e B 53

Learn advanced methods on ecological genetics.

FI:Z B4E Course Goals

ZERVERLFIZ B D DR FIE R R L IEB T 5, 61T, HEOHATE B I OEREICE T 2T 7 — X 2w BB 52
L. AV T4 DBLFRERWET RN EZE) BONRFHNT —2RBEE2T LB T —ar TSI
D

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.

$2EEHE Course Schedule
1) BN B T LM OBEB B IOV RE T
- WY DB I L OATE R DO ZEHIZE AL O g
- EEFFHEEN OBRAE LA B BRBE D AT
- FHEEW) O SRR E
2) FREICRT LT IR (154
- R DB L BHEAR O FRAT
- B OZFL L BGEAR O fRAT
3) EEBREITIHIT DBRMAT (27FH))
- T PA BB L DL DR BAROMAT
- HHRFHI O ZE BITH &SR BIROAEAT
- ZAREICBE D DB AR T- D HE AR DO FEAT
« RENCE DR BT LA DERE, B OfRT
- REVUWYBMEIZ B 58 {r%d) R E LFEEL B — o DFFAT
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

HI 7 —Z DI (1724)

systems.

3) Genetic analyses in laboratory

+ Analyses on genetic relation of populations by allozyme data.
+ Phylogenetic analyses by DNA sequences

+ Analyses of evolutionary trends of genes associated with
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morphological diversity.

+ Analyses of heritability and heritable modes by crossing
experiments.

+ Identification expression analyses of genes associated with
phenotypic plasticity.

EEFE (PE-EE)EDABLSE Homework

FBRITEIZ DO TORMBAEFICTESETH, i 2 R,

Students need to read instruction manuals on experiment methods, to better understand the methods. For the students’
homework, we expect approximately two hours per week.

BARET B DO E#ELF5 & Grading System
FRHEADOBNAEEE(T0%) 3 KOV R —BOWIZ LD A& HIRHGZ 1T,

We assign the grade on the basis of scores that account ardency in lecture (weight of 70%) and submitted reports (30%).

fh S ERFEIED & Other Faculty Requirements

T¥ AT F Textbooks

& 52 BE Reading List

SBAR—LAR— Websites

AE=E DR—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title AW R 5238 T [Laboratory and Field Work in Biosphere Science I1]

EREREHE Subtitle GRS TEM) [

HEZB Instructor I Fm— [TANAKA Ryouichi] UKIEA AFSEHT)

HLE B Other Instructors | T— A Z 5 2 B[All Staffs of the Course] K FBEERIFE R F55¢)

L BHFER Course Type BRIER AR M FE

BB Year 2023 K EIBIES Course Number 045120

EAR Semester AR EH B {7 Number of Credits 4

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

& FF} - U52X Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6502

K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

EED) BREEFE P CEME R 7B

LARJa—F:LARJL Level Code, Level 6 KFPE (& L - B A H CRENZRNAOR H  BHEEEE B)
th 4331 —K -4 Middle Category Code, Title 5 1EE . F2Y

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

=553—F -5 & Language Code, Language 2 HARGER QGEGEONAV L TNAZHE, B BRI S 58 (B AGE
Type NIIIGEE) B E T HIRE

fFEEEBEFDTE Availability of other 2 RA]

faculties

# B EIH Other Information AW PR R B R H

BERMA Class Method 1

F—")—F Key Words

IFEWTE AL TaTAII AT IITA A W), AT T VL BETETE, S AR

23D BH4E Course Objectives
BRI A I E T A E 2 2mL CEET 5,

¥ 3% H4E Course Goals
B A I E T2 B SOE i SCFZEIciE  T& 5,

2% &HE Course Schedule
% H ORI B2 Bl BAFS T D721, EREHDVITFINCI N TIEEETT,

EFrE (FE-BETHFEDRHNAEESE Homework
FROREDTE EHLLT, 4.5 B ED H EFENREENS,

RAEEE M D E#E LA % Grading System
FREASOBOFLARIL, DN, BRRRBRIZEI> THET 2,

=P ERBIE DG4 Other Faculty Requirements

TX AL ZF & Textbooks
HYHENLOIER

textbooks will be introduced by each advisor.

EE 5 Reading List

SBAR—LAR— Websites

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

{i5#& Additional Information
JFRIEU T 328 Ei O B FHICHESX, B iRE2EC CHEmL £,
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FLE 4 Course Title

AW R 5238 T [Laboratory and Field Work in Biosphere Science I1]

FEZERAA Subtitle

(@ ERe) [

HE# B Instructor

TP P52 [NODA Takashi] OR*5 B ERBR BE AR SERE)

$B 4% B Other Instructors

o— 23 Y 2 5 42 B[ All Staffs of the Course|(RFFEER =R F#58)

L BHFER Course Type EREAFHEREME A

BB Year 2023 K EIBIES Course Number 045121

EAR Semester AR EH B {7 Number of Credits 4

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

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6502

K5 #3—K & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

EED) BREEFE P CEME R 7B

LARJa—F:LARJL Level Code, Level 6 KFPE (& L - B A H CRENZRNAOR H  BHEEEE B)
th4>#E0—K & Middle Category Code, Title 5 3=

ING¥AO—K -4 Small Category Code, Title 0 Z D GRAHI7eH D)

HEEO—F-§§E Language Code, Language 2 HARGER OGEFEDNAV T NARHE, Sl RER TN 78 (HAGE
Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 1 #Af

faculties

# B EIH Other Information EWER A BRER A

ZERHEA X Class Method 1

F—")—F Key Words
ERESE, AR, HFETE

23D BH4E Course Objectives
W AR B D EE P Gk & R AR S R B R AL B L TR T 5,

¥ 3% H4E Course Goals
B AL RE IS T DA E RE A O B EER & R/ E R St FE A B 51D,

122 5HE Course Schedule
FREHE AMERNCHEE 2,

EFrE (FE-BETHFEDORHNAEESE Homework
10 FFE o T EEE N LEEND,

RAEST D BEHE Lk Grading System
B AR A~D A E E TR BB E A BNZREE T2,

fhFEREIE D EH Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

SMAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title AW R 5238 T [Laboratory and Field Work in Biosphere Science I1]
EREREHE Subtitle (HEPEAE M R PERR B ) [

EE# B Instructor B ) [TAKAGI Tutomu] (RZEBEKEERFEAIFFERT)

HLE B Other Instructors | T— A Z 5 2 B[All Staffs of the Course] K FBEERIFE R F55¢)

# HFEA Course Type BREER AR MF

BB Year 2023 K EIBIES Course Number 045122
EAR Semester AR EH B {7 Number of Credits 4

B EMRE Type of Class I &R ER Year of Eligible Student 2~2
& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6502

KS¥EI1—K 4 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
EED) BREEFE P CEME R 7B
LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 BEPEE) B AL E CRRIZNAFOFR B | FeiEEFRB)
5 $a0—F £ Middle Category Code, Title 5 i - HEHE

ING¥AO—K -4 Small Category Code, Title 0 Z D GRAHI7eH D)

HEEO—F-§§E Language Code, Language 2 HARGER OGEFEDNAV T NARHE, Sl RER TN 78 (HAGE
Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 2 Raf

faculties

# B EIH Other Information AW PR R B R H

ZERHEA X Class Method 1

F—")—F Key Words
WEPERI, PE ESEH | 74— RT—2 BNERR

23D BH4E Course Objectives
WEDBIZ B L CEOHE T EEE ST 5, FICBLIANLLTVOLBIEMEHT 08, tho hikzsstbbs,

FI:Z B4E Course Goals

O MFPEBLNZ IEREN DL RIATIRIZEMNTES,

@ VELEBLFE BB IE LB BIRICE LR TX D,

Q@ B OB EMEN ORI TR KD,

@ EBRENICBITDEFEERE ELNDZRIITHIENH KD,

2 EEHE Course Schedule
O MBI
@ 7 R32E
© FFH LA
@ ==PNER

#HFE (FPE-EE)FORNBLSE Homework
HHNITRSNOREDONE 24 AL T,

RAEEE M D E#E LA % Grading System
BRI I L LR — M LD & B3

fhFEREIE D E M Other Faculty Requirements

T¥ AT Textbooks

& 52 BE Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory
https://ees—hokudai-marine.jimdofree.com/

{i5#% Additional Information
FEREOREFNFICOW UG HB IR EbE2TE
Student should ask to the supervisor for actual contents.
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F1 B4 Course Title AW R 5238 T [Laboratory and Field Work in Biosphere Science I1]
REEHE Subtitle GNEE SN

EAE%E Instructor P> g #% [YOTSUKURA Norishige] (b5 248 71— VR R 22— (RAK))
HLE B Other Instructors | T— A Z 5 £ B[All Staffs of the Course (K FBEERIFE R F55¢)

# HFEA Course Type BREER AR MF

BB Year 2023 FEIES Course Number 045123
EAR Semester AR EH B {7 Number of Credits 4

B EMRE Type of Class I &R ER Year of Eligible Student 2~2
& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_BS 6500

KS¥EI1—K 4 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
EED) BREEFE P CEME R 7B
LARJa—F:LARJL Level Code, Level 6 KFPE (& L - B A H CRENZRNAOR H  BHEEEE B)
5 #E—F - & Middle Category Code, Title 5 - EH

IN$EO—F - £ Small Category Code, Title 0 Zfh RERIZRED)

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

Type

=P EREISEE DRI E Availability of other 1 #Af

faculties

# B EIH Other Information EWER A BRER A

ZERHEA X Class Method 1

F—")—F Key Words
K7, DR, R, oAb, ks AV TR AN [BIREE, B, E=XU 7 kLT

23D BH4E Course Objectives
IK B S FEBRFTEIZ BT E ERNCATR W KBEAEMICHOWTOARBEIZE B, IR IELR S IO OW B Hiffi 4, 3238
il TERST 5,

Fl|3%E H4Z Course Goals
ENENDT 4 — VRIFFEI BRI, Jeuii7e Bl 26532,

$2 %5 Course Schedule
ZNENOER iR BV CRBIENS,

#mPrE (FPE-EEEDAABLSE Homework
TNENOEE R EDR—LX—UREEANTTEHL, RE TRICEAE R 2EEHWTEEL, ¥ BIEBLD
FERL B ARIZOWVT | GRIRRNE Y2l 52 e EELY,

RAEST D BEHE Lk Grading System
JBIER IS B A (40%) BL UL R —F (60%) IZXZ0EBZEEM 95,

fhFEREIE D E M Other Faculty Requirements

T¥ AT Textbooks
2B ) DFER 3 A(informed by professors)

%52 BE Reading List

SBAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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FLE 4 Course Title

A=W BE B 23238 11 [Laboratory and Field Work in Biosphere Science 11]

FEZERAA Subtitle

(BRMPE 7 4 — VB [

HE# B Instructor

AT 3% INAKAMURA Masahiro] (b5 AW 74—V REVE R 2 — (E/NRD)

$B 4% B Other Instructors

o— 23 Y 2 5 42 B[ All Staffs of the Course|(RFFEER =R F#58)

B 2RI Course Type EREAFHEREME A

BB Year 2023 ErfE1E|FES Course Number 045124
AR Semester AR E B {51 3 Number of Credits 4
BRMRE Type of Class e HBER Year of Eligible Student 99

& $F} - U5X Eligible Department/Class

F2731)24 3—FK Numbering Code

ENV_BS 6502

KS¥EI1—K 4 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FERER R

BRELA A (CEWE R )

LARJILaA—F L)L Level Code, Level

6 R2Pe (e 1 - S0 MR H CERIZNAOR B | F7EFEERH)

th 4331 —K -4 Middle Category Code, Title

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

0 Z O R B H72H D)

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

2 AAGER OFGED AV ITNAZHE, STl B R IER M Z 56 (B AGE
RITTEGE) ZRTE T DIRHE

I EIEEDRE Availability of other

faculties

2 fon]

## B EH Other Information

AW PE R BB R A H

BERMA Class Method 1

F—")—F Key Words
BIROFEFAE /34T | BRI R ARE . IR A, S, BFAEAY)  BEHMERL - R Z, TAA Ty ar

type and distribution of forests, ecosystem services, forest conservation, biodiversity, wildlife, presentation, discussion

2% d B1Z Course Objectives

FROL DL mANREEE , HIERIRRAL-ORZIE Y72 SN T DBRMROIGE | LRSS B AR A O 4, THIFIHOHY
Fitp E OB EX R ET D, IR ST BT OMEE e L2 LI EIF N TOFEE 2B BRMRAERERICET 102
FR ISR 2 1) 12 B b - (IFFE D BRAK « 48 DA FERR /R E 12D\ T, IEME TRVAI 72 BRfR A TR D, FT-. REE ~D LD
{BEFUT, ML OEBRMEGBIOIER- 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

AEEOERBZEREIL, L TFTOLITHD,

1. BARSMFUC T DM REROMAE, A RE, 2. FIFICE T2 RS F HIC DWW CHiE 5
2. BMAERER DL P 7S EEIC B 32— AR AR5 R ISP ITE AR L, B DB 22 EL 0D,

3. BFEMIITMIS L QO WM S ZLOMFRENFIETHI LTS

4. LR —MOVERR < 3R DO F LR EERER L, 5% O T8 O 0TI DN T OISV EITH

The main goal of this exercise is as follows.

1. Understand the basic knowledge and matters concerning ecosystem functions, ecology, conservation, and utilization of
forests in Japan and the world.

2. Summarize own ideas on multiple functions of forest ecosystems based on the general perceptions and problems.

3. Understand that there are many research subjects because a lot of matters have not scientifically been clarified.

4. Making foundations for future directions and methods of scientific research, through experiences of preparing and presenting
reports.

$2EEHE Course Schedule

AR EL, MUEERIEERL TRREBIRI, TAA Iy ar EBEMNLOT RANARIZIY | FEE R 5,

Students write a report material and make a presentation. The learning will be deepened by discussion and advice from
teachers.

#HFE (FPE-EE)FORNBLSE Homework
BRI D Al e EM DI MAIIEL | S EROIER, 7V T = ar OEREITH

It is required to collect information from relevant scientific papers and to prepare report materials and presentations.

RAEST D BEHE Lk Grading System

WEBBIORNRE KR T AAB Y a ~OBINEBRRE b Ll REIZEHIT5

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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fhFEREIE D E M Other Faculty Requirements

TH AT Textbooks
FHE- 2 EZEEORFLABE B OFEFELL TODIEND, ZOFIEIOWTDOT RAAREIL IR, $lo, TNE RO
BIZOW T, Sl U R HRERLSE R RL O b IR,

EE 5 Reading List

SBA—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title AW R 5238 T [Laboratory and Field Work in Biosphere Science I1]

SAZEB Subtitle (Bt PE 2R E577) []

EE#B Instructor 2B £E—RF [HOSHINO Yoichiro] (AL 5 2EWE 7 — VBt 2 — ()

$HZZ B Other Instructors | = — XY FH B 2 B[All Staffs of the Course](RFPLEREER FF7), %k &HX[GOTOH
Takafumi](7 4 —/LRELZ—)

L HFER Course Type RELE PR MR E

BASEAE R Year 2023 K& &S Course Number 045125

EAME Semester A E B 578 Number of Credits 4

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

W& EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_BS 6502

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

BB BREFE T CEMER T HR)

LARI)ILa—FK:LAR)L Level Code, Level 6 KEBE (& 1 - PR B R E CRERZAROFR A | FEiEEFRE)
th93¥H3—K - £ Middle Category Code, Title 5 1. 92

INDHEO—K 4 Small Category Code, Title 0 FDM B AErbm)

=553—F -5 & Language Code, Language 2 HARGER OHFEDOASAV I AR, Sl B R ERITHEH SR (HAGE
Type SAFHFE) B E T DR

P ERBIEZF DRI E Availability of other 1A

faculties

# R EIH Other Information LW E R B R

B EREA Class Method 1

F—")—F Key Words
TA4—/VRBLEE ZRARIE KA BEHIRE B, ARTETE, BIR AR TERE

2% d B1Z Course Objectives
FRAREE , KBE, BEHIEE O 2572 ERERIC DWW T, O RN AEEZ BT LI, ZOHMEEERD H7-0 OIS AW
BN, FEEEE TUESTHIHFE2EMET D,

¥ 3% H4E Course Goals
HER EICHDLERAERERICOWT, ZOISHNRE HFIEOB52@ 0 CHEMAIED D,

$2 %5 Course Schedule
BURE STl LT D42 Da—2Anxt G ie s, EOMOFEE 2 — RN T, fEERFRENT TV 235,

LB HEIEE (R B fhi) KA T — o [ R SRR T . 25 A R ife SEBRPT TR T €

2. BRAZKPESEE (L3R IKFEAT — 3 as FIRK PESRBRIT, CRRU K SEBRIT, 2 i il S BR CRAE T 7E
3ABIFRMEEE (Gl B AT —> a SR TR T E

4B HIPE 528 (R 5F) BB AT — ot CTRARE T iE

#mPrE (FPE-EEEDAABLSE Homework
FEIZHLEETR U

RAEEE M D E#E LA % Grading System
BRI L LR — M LD & B3

fhFEREIE D E M Other Faculty Requirements

T¥ AT 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/

B D HR—LR— Websites of Laboratory
http://www.fsc.hokudai.ac.jp/

{i5#& Additional Information
AR B OBFEGATE BRFCOW L, Y FEICEE BRI WEDELZEIN,
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F1 B4 Course Title 7 4—IVN B 551323 T [Special Course in Field Science 1]

FEZERAA Subtitle 0

K EHA Instructor e HFe# [INAKAOKA Masahiro] (It 5 ZE W 7 — LR B2 2 — (JEA))

L E Other Instructors | £H T&HF T [NAGASATO Chikako](74— /LRt 2—), [UF] BLERIYAMAHA Etsurol(7 ¢
— /N RErZ—), BB HE—BS[HOSHINO Yoichirol(7 —/V K& % —)

L HFER Course Type RELE PR MR E

BASEAE R Year 2023 K& &S Course Number 045126

EAME Semester A E B 578 Number of Credits 1

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

W& EF} 25X Eligible Department/Class

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

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

BB BREFE T CEMER T HR)

LARILa—K:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERIZ2NEOR B) . KRB ILHF
ElE

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

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

BE83—F-8#8 Language Code, Language 2 HAGER OTEREDNAV AR ST R ER I S 35 (B AGE

Type T TeiE) HIRETDRE

fFEEEEFDTE Availability of other 1]

faculties

18 R E1H Other Information EPE R I B R A

ZERHEA X Class Method 1

F—J—F Key Words
T 0—)VREE FRAREE KEE B, Bt RRESE BIR - AERRREHE

23D BH4E Course Objectives
FRAREE . KRR RS O SRR A RERITOW T, T DRSS ZBF T D L3010, TOBMERD T2 O IR H
BEIZHONWTC, ER @B TUHESTI2FE2HNETS,

Fl|3%E H4Z Course Goals
HER EICHDEREIRAERERICOW T, ZORBENRRE HFIEOB52m 0 CHEMAIED D,

2% EHE Course Schedule
BT, LT O5503—2AW5 5705, ZOMOFE S —ZITOWTL, MEE R ST 7 292,

LABHEGHE I (- R BY) o KBIAT — a2 e T, MR BT CH T &

2. ABAKPESRE CRIF) AKPEAT =S ar FIFUKPESBRIT, G OK RBRT, B Ee SR P C B T
3ABRARMR S (3535) R AT — > a KA FEAR TR T

4 NPHBF S 2 (R E7) B 2T — S a TR T E

EFEEE (FF-EB)FDORALS E Homework
S IAVAC YA

RAEST D BEHE Lk Grading System
JBAERIB IOV R —MI L5/ AR

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

SBAR—LAR— 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/

{i§% Additional Information
AR B OB TS HRHCOW T, Y FBICEEBRWEHhELIZIN,
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F1 B4 Course Title 74—V B} SR 51 3238 11 [Special Course in Field Science 11]

FEZERAA Subtitle 0

K EHA Instructor e HFe# [INAKAOKA Masahiro] (It 5 ZE W 7 — LR B2 2 — (JEA))

LB Other Instructors | £H T&HF T [NAGASATO Chikako](7 14—V REL2—), [LF] BLERIYAMAHA Etsurol(7 ¢
— /N RErZ—), BB HE—BS[HOSHINO Yoichirol(7 —/V K& % —)

L HFER Course Type RELE PR MR E

BASEAE R Year 2023 K& &S Course Number 045127

EAME Semester A E B 578 Number of Credits 1

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

W& EF} 25X Eligible Department/Class

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

K52 —K -2 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

BB BREFE T CEMER T HR)

LARILa—K:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERIZ2NEOR B) . KRB ILHF
ElE

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

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

BE83—F-8#8 Language Code, Language 2 HAGER OTEREDNAV AR ST R ER I S 35 (B AGE

Type T TeiE) HIRETDRE

fFEEEEFDTE Availability of other 1]

faculties

18 R E1H Other Information EPE R I B R A

ZERHEA X Class Method 1

F—J—F Key Words
T 0—)VREE FRAREE KEE B, Bt RRESE BIR - AERRREHE

23D BH4E Course Objectives
FRAREE . KRR P O SRR A RERIT DWW T, T DO REARMNAEEZBF T 5L, TOBMERD AHT2D OIS S
BEIZHONWTC, ER @B TUHESTI2FE2HNETS,

Fl|3%E H4Z Course Goals
HER EICHDEEIRAERERICOWT, ZOISHNRRE HFEOB 5280 CHEMAIED D,

2% EHE Course Schedule
BT, LT 045 Da— 2R 5705, ZOMOFE ST —ZITOWTL, MEE R FREET 7 292,

LABHEGHE I (R B )  KBAT — a2 R T, S MR BT CH T &

2. ABAKPESRE CRIF) AKPEAT =S ar FIFUKPESBRIT, G OK RBRT, B Ee SR P C B T
3ABRARMR S (3535) R AT — > a KA FEAR TR T

4 NPHBF S 2 (R E7) B 2T — S a TR T E

EFEEE (FF-EB)FDORALS E Homework
S IAVAC YA

RAEST D BEHE Lk Grading System
JBAERIB IOV R —MI L5/ AR

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

SBAR—LAR— Websites
http://www.fsc.hokudai.ac.jp/KANRYU/,  http://forest.fsc.hokudai.ac.jp/ kyoten/, http://www.fsc.hokudai.ac.jp/suisan—
kyoten/

B D HR—LR— Websites of Laboratory
http://www.fsc.hokudai.ac.jp/

{i§% Additional Information
AR B OB TS HRHCOW T, Y FBICEEBRWEHhELIZIN,
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REMERFER

Division of Environmental Materials Science



FLB 4 Course Title BRI Bl 5 Ut I [Seminar in Environmental Materials Science 11]
HERER Subtitle 0
EEZE Instructor B I K [Chief of the Division] (KB BB R F205%)
Y E Other Instructors | B2 ZB[All Staffs of the Division](KFBr BB AL FB5e)
FLEEAI Course Type BRESRHEBE R MR E
FAERLERE Year 2023 FEIES Course Number 055007
HAR Semester A B {7 Number of Credits 4
BEMRE Type of Class A5 2 G SC(HF | BHEREER Year of Eligible Student 1~3

7%)
W& F 252X Eligible Department/Class BRI R E R
F2/31)2 %4 3—FK Numbering Code ENV_EMS 7702
KHEI—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
A 5] BREEE P CREME R HIR)
LRJLa—F:LAJL Level Code, Level 7 R () FMEH (BB ER 2 S T)

th43#3—K 4 Middle Category Code, Title 7 Lt

INAEEO—K 4 Small Category Code, Title 0 BREZW R Sim Gl et

= 80—NF-S&E Language Code, Language 2 HAGE R OBEGEDANAV I NAZE, S B R ER A S5 (AR
Type FE XTI IR ET DI

PP BEIEEDTF Availability of other 2 RA]

faculties

## BRZE I8 Other Information REWERFHEREE B [MERE]

REZEMHA I Class Method 1

F—"J—F Key Words

i SCEE L

Journal review

23D H1Z Course Objectives
5w SBT3 ENAA OFRIR L IR <R 55,

To learn the wide background of studies related to doctor’s thesis.

H|5Z B4E Course Goals
56 ST B A it O FE B 6] 2 B fiE 95,

Understanding recent progress in science related to doctor’s thesis.

225 Course Schedule
BRI E BRI BT D AT L, BWEERRTHELLIMD NDREEIEE ZO B ORFTOMIEIC OV TES,

To attend a seminar, students will read and listen many reports of environmental materials science, and present a summary.

#REFE (PE-EB)FDODABRLSE Homework
AT OWFZEZ B ROV 2 A% Ui 372,

Prepare a resume of recent researches.

FRIESEM ) B2 &5k Grading System
(1) BEBIOVEERISEONE (IFHINE S VBT —a #Hil, RBrE, B ala=r—3ar ) Q) #¥~D
SIHESE , (3) TAAI v a AZBITHEBRE (FERmME, ESHNE) L :Mfiﬁ/\éﬁ R 5,

Students will be assessed by presentation and responses, attitude for a class, and contribution for discussion.

fh 2 EBIED S Other Faculty Requirements

TX R #FEE Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{§% Additional Information
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F EH 4 Course Title BRBE W) E B F 45 B BF 78 11 [Research in Environmental Materials Science 1I (for Doctoral
Dissertation)]

SEEREE Subtitle 0

EEH R Instructor HIL K [Chief of the Division] K P BRI 7 PE)

Y E Other Instructors | B2 ZB[All Staffs of the Division](KFBi BB AL FB5E)

FLB7ERI Course Type BREFRFHERMELE

BASEEERE Year 2023 K& &S Course Number 055008

HAR Semester TEF B 578 Number of Credits 8

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

FEEEl- U5 Eligible Department/Class REMWERFHL

F2/8>%'3—F Numbering Code ENV_EMS 7802

KS¥EI—R 8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

G BRELF PP R E R PRI

LARJLa—F:LAR)L Level Code, Level 7 RKEEBE () BEP R E (FEfs SR B 25 1)

th4#3—K+ 4 Middle Category Code, Title 8 il F2E

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

EE2—F-E & Language Code, Language 2 HAGER OHEFEDO ANV ANARE, EFEPERIEAZFE (AR

Type FETTERE) 2R ET A E

PP BEIEEDTF Availability of other 2 RAf

faculties

## REEIF Other Information REWERFELEME B [XERE]

B ERA X Class Method 1

F—"J—K Key Words

|t

Doctor’s thesis

2% BH4Z GCourse Objectives
5 SRR T 570 OBRERM I T 20585179,

Make research on Environmental Science

H|5Z B4E Course Goals
AR ST OVER

Write a dissertation on Environmental Science

235 Course Schedule
A B OFED TIC, & HOBET —< BT 50582179,
Make research under the guidance of supervisor(s).

EFEFEE (FE-BEE)FDOANAELSE Homework
NETOFHAMIE, enm . Fm SRt A0 LB

Need continuous research work, severe discussion, and reading of referred papers.

ST BE#LH % Grading System
(1) WFZEEREA~DOHMARDL, (2) AFERR, 3) FEH SN B L5 U IR A BRI 35,

Students will be assessed by professional attitude for research theme, presentation and doctor’s thesis.

fh 2 EBIED S Other Faculty Requirements

TX R #FEE Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{§% Additional Information
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F1 B4 Course Title BB R S SCak S 1 [Seminar in Environmental Materials Science 1]

REEHE Subtitle 0

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

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

# HFEA Course Type BREER AR MF

BB Year 2023 K EIBIES Course Number 045128

EAR Semester B B {7 Number of Credits 4

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

¥t & ¥ %l - U5 Eligible Department/Class BREIME R K

F243)2 %' 2—F Numbering Code ENV_EMS 6612

K9#Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
i E:05) BREER B GREME R HIR)

LAR)ILa—FK:LAR)JL Level Code, Level 6 KPBE (& - PR B R E CRERZAROFR A | FEiEEFRE)
th 5 #3—K -4 Middle Category Code, Title 6 AfFsEfaig

INDHEO—K 4 Small Category Code, Title 1 BRI E R P Gt

=553—F -5 & Language Code, Language 2 AARGER OHFEDOASAV I AR, Sl B R ERITHEH SR (HAGE
Type AFHFE) B E T DRE

P ERBIEZF DRI E Availability of other NG

faculties

# R EIH Other Information REWERFELEME B [XERE]

B EREA Class Method 1

F—")—F Key Words

SR

Journal review

23D BH4E Course Objectives
& L5 BB ENAA O IR I & AR5,

To learn the wide background of studies related to master’s thesis.

Fl|3%E H4Z Course Goals
(e n A Sy S S IR A I Ed sy A R

Understanding recent progress in science related to master’s thesis.

$2 %5 Course Schedule
BEMERIFICET A3 AL WEERRTHLLLIMD NDORELTEX . OB O OMZEIC SN TES,

To attend a seminar, students will read and listen many reports of environmental materials science, and present a summary.

EFrE (FE-BETHFEDRHNAEESE Homework
BT ORI T2 3RO L T A% Ui 97D,

Prepare a resume of recent researches.

RAEEE M D E#E LA % Grading System
(1) FERBIOVERISEDONER (IEHINE S, BT — a0, sk, B, aa=r—3ar/), Q) #¥E~D
SIMBELE, (3) TAAT v a AR A EMRE (R, 25 WNA) ICZVR AT 5,

Students will be assessed by presentation and responses, attitude for a class, and contribution for discussion.

fhFEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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FLB 4 Course Title R E B R R BIFZE 1 [Research in Environmental Materials Science 1 (for Master’s
Thesis)]

SEZEFAHE Subtitle 0

E|EHE Instructor L £ [Chief of the Division] (KZFBeB B Rl F255¢)

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

FLB#E5I Course Type RELE PR MR E

BASEAE R Year 2023 K& &S Course Number 045129

EAME Semester T B 578 Number of Credits 8

B XM R Type of Class EEEHSCHF5E) | FHRER Year of Eligible Student 1~2

*t %%} V5 Eligible Department/Class B E R I

F2731)24 3—FK Numbering Code ENV_EMS 6622

KHEI—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

5] BREEE P CREME R HIR)

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

th 4331 —K -4 Middle Category Code, Title 6 WFFCiEE

IN¥EO—K & Small Category Code, Title 2 BREEW AR R BT

&85 —F - &7E Language Code, Language 2 AARFEM OREED AV ANAREE, SR E RER A 558 (A AGE
Type NIIIGE) B E T HIRE

=P EREISEE DRI E Availability of other 2 Raf

faculties

18 R EHIH Other Information REWERFHELEEE [MERE]

ZERHEA X Class Method 1

F—J—F Key Words
REEMERS B

Environmental materials science, master’s thesis

23D BH4E Course Objectives
EREBEWE R R T AE L3 SR ER L, BRETT,

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

¥ 3% H4E Course Goals
BEHBEICFET

Same as above

122 5HE Course Schedule
SR E ORI LB BRI T AR AT 8 L SUER OIS AT

To study a thesis of master’s thesis under a supervisor.

EFEEE (FEF-EB)FDORALS E Homework
TWFFTNZ R B 7 STk & YR 95,

Prepare literature for the research.

RAEST D BEHE Lk Grading System
(1) WFFERRRE~DO IR IRDL, (2) AliRIE T, B) I—HENE LR LR AT 5,

Students will be assessed by professional attitude for research theme, presentation and master’s thesis.

fhFEREIE D EH 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 B4 Course Title BREEWE R A% 1 [Fundamental Course in Materials Science 1]
EZFEB Subtitle 0
EAE%E Instructor AR —= [YAGI Ichizo] CKR*ZFt I BRER BE AL~ F5El%)
HLE B Other Instructors
# HEA Course Type BRETR AR MF R
BASEEE Year 2023 K& &S Course Number 045130
EAME Semester 15 (F ¥ — | BAIE Number of Credits 2
A)
B EMRE Type of Class % &R ER Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class
F2 73124 3—F Numbering Code ENV_EMS 5100
KS¥EI1—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
EED) BRELF AP CREME R 7R
LARJILaA—F:LA)JL Level Code, Level 5 REERE (& - BEPRE) SR B GERERRNAEORB) | Kb di@ez
¥FHH
th 434 —K -4 Middle Category Gode, Title 1 LR
IN3¥EO—K & Small Category Code, Title 0 ZDfh A HI72H D)
=553—F -5 && Language Code, Language 0 HAGECTITORE
Type
P ERBIEZF DRI E Availability of other NG
faculties
# R EIH Other Information REWERFHELEME B [XMERE]
B EREA Class Method 1

*—— F Key Words
(LA A, AR, JRFH0E, 2 FiuE A s

Chemical Bonding, Electronic Structure, Atomic Orbital, Molecular Orbital, Crystal Structure

EBEDHE Course Objectives
(LRI TE BT E T ORFE Vo THOIWIEIEWMEICBIT2E T OFMIA G TEETHD, REZ TR THO
BT DIREE ﬁ:bﬂj%étf WAWAIREFHREE AL, %hb@fk/\k% OREIEEDBRIC OV THES,

Understanding of the basic principles of chemical bonding.

¥l 3% H4Z Course Goals

WBEDRRELRDIF A3 T BLORE S OEIEEZDOMWEIZOWT, ik i F OB s LR A OBLEOEE T2,
From the standpoint of electronic structure of atoms and chemical bonding, students are expected to understand the
structures of atoms, molecules, and crystals.

{8 % 5HE Course Schedule
1. R—=7 DJFEFAR LK IR DRI AT L
. 5,0,d,f 72 E DJFT-HE & T O JE B
‘Id:/\k T ‘f‘n [SEN (rmﬁk%jb_k %@ﬂ:/\ i:[\:u%$%Lk ﬁfﬂ:/\
L EDOWIN LS T-HLE . E D
. RO R OMEL RS
. 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

Ol W DN — O A WM

#mEE (FPE-EE)EDANB LS E Homework

FOY HETIZ, BRI EZEOZ L E T E LT A, HONUONREHTRL COPOREICOFTIE, THEEE O B BN
W, RERMOBEZEELL B R 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 Lk Grading System
FRBR O AR S LV,

Students will be assessed only by examinations(100%).

fhFEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

EE 5 Reading List

232




ThER E b (F) 510 kR
TR EAEFE(T) % 10 kR
B BT 7 a—F B AR, 2008

SWAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title BREEWE R A% 1 [Fundamental Course in Materials Science 1]

EZFEB Subtitle 0

EE%A Instructor fnggE 8 [KATO Masaru] CR*#Fe HiBRERBE AL A 70 R7)

HLE B Other Instructors

FBFEA Course Type RERFREEMEE

BASEEE Year 2023 K& &S Course Number 045131

EAME Semester 271 B 518 Number of Credits 2

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

& EFF} VSR Eligible Department/Class

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

K52 —K -2 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

5] BREEE P CREME R HIR)

LRJILaA—F:LA)JL Level Code, Level 5 R (L - PRk REMRL B GEERRNEORR) | Kb tmiz
ElE

5 #E—F & Middle Category Code, Title 1 JEHfE

/N33 —F -4 Small Category Code, Title 0 Z D (B A H7RH D)

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

Type

=P EREISEE DRI E Availability of other 2 Raf

faculties

# B EIH Other Information BREMERFHLGE B [(MMERE ]

BEERHEAH X Class Method 1

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.

Fl|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.

$2EEHE Course Schedule

1. Bohr’s atomic model and spectrum of hydrogen

2. s, p, d, f orbitals and periodicity of elements

3. o and 7 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

#FrE (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.

REEE M D E#E LA % Grading System

Students will be assessed only by examinations(100%).

fh S ERFEIED & Other Faculty Requirements

T¥ AT Textbooks

&S EME Reading List
Atkins’ Physical Chemistry Eleventh Edition

SBAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title BREEWE B S Fe55 I [Fundamental Course in Materials Science 11]
EZFEB Subtitle 0
EE# B Instructor A — [KAMIYA Yuichi] ORFBEHIERBR R} A SE6%)
HLE B Other Instructors
# HEA Course Type BRETR AR MF R
BASEEE Year 2023 K& &S Course Number 045132
EAME Semester 15 (F ¥ — | BAIE Number of Credits 2
A)
B EMRE Type of Class % &R ER Year of Eligible Student 1~2
& EFF} VS5 Eligible Department/Class
F2 73124 3—F Numbering Code ENV_EMS 5100
KS¥EI1—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
EED) BRELF AP CREME R 7R
LARJILaA—F:LA)JL Level Code, Level 5 REERE (& - BEPRE) SR B GERERRNAEORB) | Kb di@ez
¥FHH
th 434 —K -4 Middle Category Gode, Title 1 LR
IN3¥EO—K & Small Category Code, Title 0 ZDfh A HI72H D)
=553—F -5 && Language Code, Language 0 HAGECTITORE
Type
P ERBIEZF DRI E Availability of other NG
faculties
# R EIH Other Information REWERFHELEME B [XMERE]
B EREA Class Method 1

5\'— J—K Key Words
HAARE, =2 — bt — ¥ TR RF — AR T b SEES, BT RO E

ideal gas, enthalpy, entropy, Gibbs energy, chemical potential, equilibrium constant, electromotive force, reaction rates

2% d B1Z Course Objectives
o2 DJFEYOME O, ﬂﬁ%‘f*/\@ﬁﬂﬁfcﬁ& OFHRE R70) et OB EMB (v 7a) 2B {b7r E LIk 2T, Ak
FTIHLFRAN Z N GNRE R e F S EICE- T, v/ B L BER R E O L —D B b OB E R 5,

Understanding of the basic principles of chemical thermodynamics and chemical kinetics.

¥l 3% H4Z Course Goals

WEDOE LT INX — DA~ 7ol BLE OISR 5,

From the standpoint of macroscopic level, students are expected to understand the relationship between chemical
transformation and energy.

{8 % 5HE Course Schedule

- RUEDIEE

LB )RR

LB B

. MU E OFHERS LA -1

IRA SR EESHR

. B AL

N T R (e

- R

. 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

OO\]@O‘I»&QO[\'})—‘OO\]@O‘I»&O&[\'}»—‘

EFrE (FE-BETHFEDRHNAEESE Homework
HRIORENFZEE TH2L,

The students need to review the contents of the lesson.

RAEEE M D E#E LA % Grading System
B D AR D FEAH (100%)

Assessed by examinations (100%).

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

235




B EEEE Reading List
T e A B 55 10 il Peter Atkins, Julio de Paula % ; FFEF5e# 132> R AR LSRN, 2017

SBAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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FLE 4 Course Title

BRI Bl S FLiisER I [Fundamental Course in Materials Science 11]

FEZERAA Subtitle 0

HE# B Instructor

JE)1 % [HIROKAWA Jun] CRFBe i ERER 5o P 20 5E)

$B 4% B Other Instructors

# HEA Course Type BRETR AR MF R

BASEEE Year 2023 K& &S Course Number 045133
EAME Semester 271 B 518 Number of Credits 2

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

& FF} - U5X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_EMS 5101

K52 —K -2 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

PR =

BRI R b CREDE R K

LRJILaA—F:LA)JL Level Code, Level

5 KBE (&SP PR B GERERZRNAOFR R | RERedta
F#FH

%

th 43—k -4 Middle Category Code, Title

1 FLAEaR

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

E 80—k E&E Language Code, Language

Type

0 =DM R B HI72H D)
1 WEETITHRE

B IEEDRE Availability of other

faculties

2 fon]

## B EH Other Information

BRI E R PR A [ ERE ]

B ERMEA Class Method

1

F—"—F Key Words

Ideal gas, Enthalpy, Entropy, Gibbs energy, Chemical potential, Equilibrium constant, Reaction rates

23D BH4E Course Objectives

Understanding the basic principles of chemical thermodynamics and chemical kinetics.

¥ 3% H4E Course Goals

From the standpoint of macroscopic level, students are expected to understand the relationship between chemical

transformation and energy.

$2 %5 Course Schedule

This lecture is focused on basic principles of chemical thermodynamics and kinetics:

1. The first law of thermodynamics: heat and work

. The first law of thermodynamics: enthalpy
. The second law of thermodynamics: entropy

. Thermodynamics of gas mixtures
. Thermodynamics of solutions

. Thermochemistry

. Chemical equilibrium

. Chemical kinetics: rate laws

O 0 1 O U1 v W DN

— = =
N = O

. Chemical kinetics: elementary reactions
. Chemical kinetics: reaction mechanisms

—_
> w

. Final examination

. The first law of thermodynamics: reversible changes

. The second law of thermodynamics: Gibbs energy
. Phase transformation and equilibrium of pure chemical substances

#HFE (FPE-EE)FORNBLSE Homework

The students need to review the contents of the lesson.

RAEST D BEHE Lk Grading System

Assessed by examinations (100%).

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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FLE 4 Course Title

BRI R S iR M [Fundamental Course in Materials Science 111]

FEZERAA Subtitle 0

HE# B Instructor

MEE KM [UMEZAWA Taiki] OR52BE HIER B B2 AL 2 EBE)

$B 4% B Other Instructors

F HFEA Course Type

BREF AR B

BAEEEE Year 2023 EsEZI&E-S Course Number 045134
HAR Semester 158 (F ¥ — | BGI¥ Number of Credits 2

L)
BETEE Type of Class i X ELENR Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

F2731)24 3—FK Numbering Code

ENV_EMS 5102

KS¥EI1—K 4 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

e

BRTLR B BRETD R 250

LARJILaA—F:LA)JL Level Code, Level

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

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

1 AHlam

IN3¥EO—K & Small Category Code, Title

0 ZOfth (e A Hi7etm)

E 80—k E&E Language Code, Language
Type

2 HAGER OPFEDOANAV I NARE, STl RE
NIFTERE) ZIRTET D1

AEEEACES =

2 EEEZEDTE Availability of other
faculties

1)

## B EH Other Information

BRI E R PR A [ ERE ]

EBEEA Class Method 1

F—")—F Key Words
HR LT
Organic Chemistry

2% d B1Z Course Objectives
FWILZIIRBIR T2 ETLEMEBILED DILFETHD, AL GO, HEECRIGPEITEHE D 2G5
TD, R CIREARNRERIL A OME B I OEDRIGIZOWTES,

Understanding of basic principles of organic chemistry.

¥l 3% H4Z Course Goals

LG OMEZ S THEIENLEMRL | A LIRS RSO B4 SR 35,

The students will get an understanding of structures and properties of organic compounds and basic principles of organic
reactions.

2 EEHE Course Schedule

1. AR AL G DM A TE

2. ZEMEEOWHE LG : ZHAE AR T 2R ETHIBIOREH O i &Z O SUEH

3. BB REEOMEE BL O S : B a7 oAb Ta— v =—F )L Fhy . TATERREDORFHLERELD
PEEBLORIG

4. SEREE B BAEROE 2 BAE ) O KBIR KON RGO Fl R il AMIEE O KISIZEB T 578 URD A AL

5. AL O - AN B E R AL A OREE O BIRR, WIS H I A OREE LD BITR

This lecture is focused on basic principles of organic chemistry.

#mEE (FPE-EE)EDANB LS E Homework

EEOY B ETIC, BRI EORYE T LT A, HDONCOHNEZHREL TOHOIFEICOTLIE, THEEEE OB 5 R
I, RERMOBEZEELL LR ZESND,

Before each lecture, students must read and understand the textbook. Standard homework times (preparation and reviewing)
should be over three hours for a lecture.

RAEST D BEHE Lk Grading System
FRBR O AR IS LA,

Students will be assessed by examinations.

fhFEREIE D EH Other Faculty Requirements

TX AL ZF & Textbooks
FREL /I SRR, 2016

%52 BE Reading List

SBAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

239




{i5#% Additional Information

240




F1 B4 Course Title BREEWE R AR T [Fundamental Course in Materials Science 1]

EZFEB Subtitle 0

EEZE Instructor P FESC [OKINO Tatsufumi] CRFFEHIERBREERL 7RI ZER%)

HLE B Other Instructors

FBFEA Course Type RERFREEMEE

BASEEE Year 2023 K& &S Course Number 045135

EAME Semester 271 B 518 Number of Credits 2

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

& EFF} VSR Eligible Department/Class

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

K52 —K -2 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

5] BREEE P CREME R HIR)

LRJILaA—F:LA)JL Level Code, Level 5 KFRE (& 1 - BEPTER) AL B GEREZRNA O B) | KFpEItEez
ElE

5 #E—F & Middle Category Code, Title 1 JEHfE

/N33 —F -4 Small Category Code, Title 0 Z D (B A H7RH D)

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

Type

=P EREISEE DRI E Availability of other 2 Raf

faculties

# B EIH Other Information BREMERFHLGE B [(MMERE ]

BEERHEAH X Class Method 1

F—")—F Key Words
Organic Chemistry

23D BH4E Course Objectives

Understanding of basic principles of organic chemistry.

Fl|3% H4Z Course Goals
Students are expected to understand the structures and properties of organic compounds and the basic principles of organic
reactions.

$2EEHE Course Schedule

. Electronic Structure and Bonding

. Acids and Bases

. An Introduction to Organic Compounds

. Isomers

. Alkenes

. The Reactions of Alkenes and Alkynes

. Delocalized Electrons - Aromaticity and the Reactions of Benzene
. Substitution and Elimination Reactions of Alkyl Halides

9. Reactions of Alcohols, Ethers, Epoxides, Amines, and Thiols

10. Reactions of Carboxylic Acids and Carboxylic Acid Derivatives
11. Reactions of Aldehydes and Ketones - More Reactions of Carboxylic Acid Derivatives
12. Reactions at the a—Carbon of Carbonyl Compounds

13. Radicals

14. Examination

CO 3 O U1 v» W DN —

#mEE (FPE-EE)EDANB LS E Homework
Before each lecture, students must read and understand the textbook. Standard homework times (preparation and reviewing)
should be over three hours for a lecture.

RAEST D BEHE Lk Grading System

Assessed by examinations (100%)

fh S ERFEIED & Other Faculty Requirements

THX AR ZF]E Textbooks
Essential organic chemistry,/Paula Yurkanis Bruice

EE 5 Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i§% Additional Information
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FLE 4 Course Title

@ 1 [Advanced Course in Molecular Environmental Science I]

FEZERAA Subtitle

53 FEBRBE R
0

HE# B Instructor

A #— [(KAMIYA Yuichi] OR5Fe I ERBRBEFH A TERE)

$B 4% B Other Instructors

KA LEE[OHTANI Bunsho (HUER B 85 Bl b 22 k5%)

# HFEA Course Type BREER AR MF

BB Year 2023 ErfE1E|FES Course Number 045136
EAR Semester 15214 B {7 Number of Credits 2
MR Type of Class s FHAER Year of Eligible Student 1~2

& FF} - U52X Eligible Department/Class

F2731)24 3—FK Numbering Code

ENV_EMS 5302

KS¥EI1—K 4 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

FERER R

BB CREVE A E0

LARJILaA—F:LA)JL Level Code, Level

5 R (&1 B PR A (ERERZ2NAE O H) | RFEBE @R
SRl

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

3 ¥iim

IN¥EO—K & Small Category Code, Title

0 ZOfth (e B Hi7ebm)

EE0—K+EEE Language Code, Language
Type

2 AAGER OGGED AV ITNAZHE Tl B R ER MM Z 56 (B AGE
NIFTERE) ZIRTET D1

2 EEEZEDTE Availability of other
faculties

1)

## B EH Other Information

BRGTWE R A B AR B DERERE H ] (2023 42213 BEAEE )

BEEMEA Class Method

1

F—")—F Key Words

2% d B1Z Course Objectives

Fl|3%E H4Z Course Goals

$2 %5 Course Schedule
AR T BREL 220

#HFE (FPE-EE)FORNBLSE Homework

RAEST D BEHE Lk Grading System

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

A R

I [Advanced Course in Biomaterials Chemistry 1]

FEZERAA Subtitle 0

HE# B Instructor

/NEFH 52 [ONODA Akira] CRF2BE I ERBR BE L 24 ZE85%)

$B 4% B Other Instructors

# HEA Course Type BRETR AR MF R

BASEEE Year 2023 K& &S Course Number 045137
EAME Semester 1528 B 518 Number of Credits 2

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

& FF} - U5X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_EMS 6312

K52 —K -2 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

PR =

BRI R b CREDE R K

LARJILa—F L)L Level Code, Level

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

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

3 Frim

IN¥EO—K & Small Category Code, Title

L ZE R E R

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

2 AARFER OFEFEDANAV HAZHE B R ER A 555 (HAGE
SEHEFE) R TE T DR

2 EEEZEDTE Availability of other

faculties

1)

## R E 1§ Other Information

BT E R -SSR R B DRI ER )

B ERMEA Class Method

1

F—J—F Key Words
S NDE | KilE, BEE L IRE. N A4 AR

Protein, Nucleic acid, Carbohydrate, Lipid, Biomass

23D BH4E Course Objectives
FEARE DREEERERE, A4~ ADFIH

[ZDNTEES,

In this course, you can learn structure and function of biomolecules, and biomass applications.

Fl|3%E H4Z Course Goals

HU T KRR RE L IRE R 8 R E ORI L RE

MIEZRE T DR 2 157 2,

ICEADNWT, 2RI HEEBERDILNTED, Flo, SAA~ADF]

By the end of course, a successful learner will propose applications of biomolecules on the basis of their structure and
function. A successful learner will also acquire the basic knowledge for biomass utilization.

$2EEHE Course Schedule
SR DTS LR
BRI
**@Q@T%ﬁ:&%‘éﬁﬁ
fJCuET

AT T T /ay—

Structure and function of proteins
Enzymatic reaction

Structure and function of nucleic acids
Carbohydrates and lipids

Metabolism

Biotechnology

#HFE (FPE-EE)FORNBLSE Homework

RO HETIZ, ZRELEOZ Y E L LT TONALTIEREL THLREICOELIL,

You should read and understand the textbook on the topic.

RAEST D BEHE Lk Grading System
HEBIRIL (30%) LLR—1 (T0%) A

HICFFATT 2

Students will be assessed by attendance (30%) and report (70%).

fh S ERFEIED & Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List

T —hk AF (L ) /D, Voet, J. G. Voet: BE{LF R A

Biochemistry /' D. Voet, J. G. Voet

244




AR A¥— HAbE ). M. Berg, J. L. Tymoczko, G.]. Gatto, Jr., L. Stryer: H (k52 [R A
Biochemistry,”J. M. Berg, J. L. Tymoczko, G.]. Gatto, Jr., L. Stryer

SBAR—LAR— Websites

B D HR—LR— Websites of Laboratory
https://onoda-lab.jp/

{i5#% Additional Information
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F1B 4 Course Title AR E B 4554 T [Advanced Course in Biomaterials Chemistry 11]

REEHE Subtitle 0

EAE%E Instructor M K [UMEZAWA Taiki] (KB HIERBREERL 20F 50 %)

HLE B Other Instructors | {F#F HESC[OKINO Tatsufumil (M ERER B R FAHF 55 FE)

# HFEA Course Type BREER AR MF

BB Year 2023 K EIBIES Course Number 045138

EAR Semester 2571 B {7 Number of Credits 2

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

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_EMS 6312

KS¥EI1—K 8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
EED) BRELE B CREME R 7R

LARJa—F:LARJL Level Code, Level 6 KFPE (& L - B A H CRENZRNAOR H  BHEEEE B)
4343 —F & Middle Category Code, Title 3 Fidm

ING¥AO—K -4 Small Category Code, Title 1 AR EF T

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

fFEEEBEFDTE Availability of other 1]

faculties

# B EIH Other Information BREWERFFHEL R B RIRER B ]

ZERHEA X Class Method 1

F—")—F Key Words
KRS AP ARE
Natural Product Chemistry, Chemical Ecology

2% d B1Z Course Objectives

(b ZE DG oA E I B 72 & RIRE AL % LU CAEB DS BT L . AR MR- TWDIERMBR T
%o TNHLDRIRAEILEMIZONWTEFELEDZ LI, #HIBKIRTEICB T 2AWRMH A ERHZEME T2 ECTHEHETHD, K
FTIHERAREBAEWIZET 505 (RARWLFRB IO AR ORI OV TES,

Understanding of basic principles of natural product chemistry and chemical ecology.

¥ 3% H4E Course Goals
R F B IO R AR O K2 AT D,

The students will get an understanding on basic principles of natural product chemistry and chemical ecology.

{8 % 5HE Course Schedule

1. RIRBEBIEA Y OREEDRE

2. REIEBALEMDE L

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.

EFEEE (FE-EE)FEORAELS E Homework
VIR —MERZE DT O B FEF2E PMEE,
Writing reports.

RAEST D BEHE Lk Grading System
BNHESE (20%) LL7R—1 (80%) 12X » CREA$5,

Students will be assessed by activities toward class (20%) and written reports (80%).

fhFEREIE D E M Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

SMAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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FLE 4 Course Title

F B BHME S8 1 [Advanced Course in Environmental Nano—Materials Chemistry 1]

FEZERAA Subtitle 0

HE# B Instructor

A #— [(KAMIYA Yuichi] OR5Fe I ERBRBEFH A TERE)

$B 4% B Other Instructors

HE TEREINAKAJIMA Kiyotakal(fREERMZAFZEHT), B JE[HIROKAWA Jun](HIERERBE R
SERRGERR), KKK #5—[OTOMO Ryoichi](HiER B BE R FHF2ER7)

F1 B#ERI Course Type BRIER R EMELE

BAEEEE Year 2023 EsEZI&E-S Course Number 045139
HAR Semester 254 B {51 # Number of Credits 2
BEMEE Type of Class W X ERLENR Year of Eligible Student 1~2

YW &REF} 2S5 Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_EMS 6322

K52 —K -2 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

e

BRTLR B GREED R K

LAR)I)ILa—FK L AR)L Level Code, Level

6 REAPE (&1 BEPIE) SEPTRH GEIRIZNEOF B | IHEEERH)

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

3 Frim

IN¥EO—K & Small Category Code, Title

2 /AL

EE0—K+EEE Language Code, Language
Type

2 AARGEM ORFED AV ANARZZE, A RER N 578 (A AGE
NIFTERE) ZIRTET D1

2 EEEZEDTE Availability of other
faculties

1)

## B EH Other Information

BRI E R S PR B DRIRER H )

BEEMEA Class Method

1

F—")—F Key Words

fRIEAL S BREUMEE 7V — 0 7 IAN — | REALF AV U@ A v AiR—b AT A b RS R

Catalytic chemistry, Environmental remediation, Green sustainable chemistry, Atmospheric chemistry, Ozone layer, Ozone
hole, Photochemical oxidant, Chemical kinetics

23D BH4E Course Objectives

AEFRRITATE L 0 TR S ND, BT T2 — AP A B L UBRE S L D7) DAL AT OV TOIEREL G
MEFES 5, % TIERERE K ORI B T 5 b F SRR Z 7 5L b7, 2L F G E R KR EE O BR
IR D,

This advanced course is composed of two parts. In the first half of the course, students will understand basic principle and
applications of catalytic chemistry for clean synthesis and environmental purification. In the last half of the course, students
will understand chemical reactions in the stratosphere and troposphere as well as their relationship with environmental
problems in the atmosphere.

¥l 5% H4Z Course Goals

(AD) fbBEL (AT 2 Z BRI T D,

(A2) fib AL D BREE IR B CBR BEV LT E DI L > TWABDEHIRE TS, £2. A% EDIDICEHERTEAN 5,
(A3) il I i 0D O 388 E ify 4 L OV ME E VE A BRAR 52,

(BL) sRJEE, stk 2E s 54 v A it st & 5,

(B2) gz 301 24 DAL - I SRR A PUOS HREEFR IZ L T2 s > TR T& 2,

(B3) 3tz IsiT o KK iafee, AL FAEY 7| FetE72 8 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) fiEE SR IC L A7 — AL A
(A3) il I LD 2K K DEAL
(A4) fIRE IS i D I i 88 iy

(AB) bl Wy E 1

(B1) Frifi
(B2) KEALZNIT DSOS FE 5y CEFRBERS . — 0 1 BOUG, = IR, R RAEIT L)
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(B3) a4 (F vy 7 Uil A A HRORES A7V A R — v DIEE)

(B4) il A~ Rt PE A > DA TR, CO LIRALKFBEDER L, # i R ZIE YD)
(B5) RR=T7 m/ /L (RAM{bE AT o)1)

(A1) Fundamentals of catalysts

(A2) Catalysis for clean organic synthesis

(A3) Catalysts for purification of air and water

(A4) Kinetics for catalysis

(A5) Characterization method for catalysts

(B1) Introduction

(B2) Chemical kinetics in the atmosphere (photodissociation, bimolecular reaction, three—body reaction, steady-state
approximation)

(B3) Stratospheric ozone (Chapman mechanism, catalytic cycles for ozone loss, ozone hole chemistry)

(B4) Tropospheric ozone (tropospheric ozone formation, CO and hydrocarbon oxidation, chemistry of urban air pollution)

(B5) Atmospheric aerosols (atmospheric oxidation and secondary organic aerosols)

#HFE (FPE-EE)FORNBLSE Homework
BRAREZEE T HILBEEL,

Students are expected to review what they studied in class.

BRSO EEE LT % Grading System

ARELE FLOZNEIUCHOWT, RO 7 FILL L0 A REEHTORMFE T 5, AR E~DSMEBLE (20%) | L
A—1(30%) . FER (50%) 12X TR 3%, #2413, BHE~DOBIMBEEE (30%) . LA —1 (70%) 128> TRHAMi 95, e AEAIICHT
2% ORFE A L TR 2,

Students must attend classes with 70% or more in first and last parts each for assessment. In the first half of the course,
students will be assessed by attendance (20%), report (30%) and final examination (50%) and in the last half of the course,
assessed by attendance (30%) and report (70%). Eventually, students will be assessed comprehensively by both evaluations.

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

SBAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
WE., VMR T D,

Materials will be distributed in the class.
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FLE 4 Course Title

F BB M S 455 I [Advanced Course in Environmental Nano—Materials Chemistry 1]

FEZERAA Subtitle 0

HE# B Instructor

/NP FERA [KONISHI Katsuaki] CR5#Be HER BR B2 AL 2 F 92 RE)

$B 4% B Other Instructors

+4> BPEISHICHIBU Yukatsul(HiEREZEE R A HF 2267

# HFEA Course Type BREER AR MF
BASELEEE Year 2023 ErfEEIF S Course Number 045140
HR Semester 158 (24— | BEAi# Number of Credits 2
L)
BEWEE Type of Class s 3t &R Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_EMS 6322

K52 —K -2 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

e

BRTLR B GREED R K

LARJ)ILa—FK L AR)JL Level Code, Level

6 REAPE (&1 BEPIE) SEPTRH GEIRIZNEOF B | IHEEERH)

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

3 Frim

IN¥EO—K & Small Category Code, Title

2 /AL

EE0—K+EEE Language Code, Language

Type

2 HAGER OPFEDANAV T NARHE, T ik
NIFTERE) ZIRTET D1

TERIH S 56 (B AGE

2 EEEZEDTE Availability of other

2 W]

faculties

## B EH Other Information R ER R BRER B BERIRER B ]

EBEEA Class Method 1

F—")—F Key Words
BT BT FIITAE— F IRt

polymer, supramolecule, nanocluster, nanoparticle

23D H4E Course Objectives

BRI RLSENRTERWVIE DO OEDTHDE S TALEWITONT ARG T OEWRE DFERZME ., ARk, Kk, 7
2R, BEELEONNDVEWEERT S, o, B TR T2 2 —72 80 B3 58 O A BSCREIZ DUV T
5

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 5% H4Z Course Goals

Bmo 1. B LAY, BT ki 7T7AZ—OE R, KRG WEERE ORI AL F A B RL | RERFEOFBE
23

FETD,

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

BT LA ERE ORHE R ESORE
. BT T DOFARNETE & m RS
BT TR

. BRGE DAL

LT RS

B TEFEORE R

LB TES TR EER

8 BB ENSE IR L= RV — YL

9. & JREEIRD Ll

10. &SRO E ARG LI

11. &g T/ 7o A8 — LB E
12. &J@F /I TAL — DI AR

. Size and hierarchy of chemical substances” What is polymer?

~N O O = 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 0 1 O U1 v 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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#HEE (FPE-EE)EDANB LS E Homework

EEOYBETIC, BRI EORYE T LHA, HDONLCOHNEZHIREL THBIFEICOTLIE, THEEEE OB 5 R
L RERF OB EELL R R ZEsD,

Before each lecture, students should read the reference book or literature. Standard homework times (preparation and
reviewing) should be over three hours for a lecture.

RAEST ) BE#E L% Grading System
BEA~OBINREE LR IR T D3 (50%) LL R —RbD W T AN (50%) TR %

Evaluated by the activeness and the exercise quiz during each lecture (50%) and a report or test (50%).

fhFEREIE D E M Other Faculty Requirements

TXALZEFE Textbooks

E X5 & Reading List

SMAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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FLH 4 Course Title F R EHME R L [Advanced Course in Environmental Nano—Materials Chemistry I11]

S EH Subtitle B WK R m o B Lk % [Introduction to Physics and Chemistry at
Electrode/E ectrolyte Interfaces]

EFH A Instructor AR —= [YAGI Ichizo] (KB ERBR LR A 5EPE)

$#H LB Other Instructors | NE E[KATO Masaru] (HIEKER BERF 2 HFSERT)

L HFER Course Type RELE PR MR E

BASEAE R Year 2023 K& &S Course Number 045141

EAME Semester 21 B 578 Number of Credits 2

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

W& EF} 25X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_EMS 6322

K52 —K -2 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

e

BB CREVE A0

LARJ)ILa—FK L AR)JL Level Code, Level

6 REAPE (&1 BEPIE) SEPTRH GEIRIZNEOF B | IHEEERH)

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

3 i

IN¥EO—K & Small Category Code, Title

2 F/SABER R

E550—K§ 5 Language Code, Language
Type

2 AARFER OFEZEDONRAV L INARYE, ZilE T EH
i%un)%ﬂ%ﬁ#%ﬁx%

(A SRR (A AR

2 EEEZEDTE Availability of other

faculties

1)

## B EH Other Information

BB R KB R B DERER A ]

EBEEA Class Method 1

F—")—F Key Words

BEAR G, T/ HEM R, B O 78, EXUbT, AR, A

Surface structure of solid materials, Nanostructured materials, Self-assembled monolayer, Electrochemistry, Semiconductor
electrode, and Electrocatalysis

2% D BE Course Objectives

BRI, BT IREL AT LI, BB IR CT /L ~L THEE RIS 7o S A B e B QNS5 T3 B3R
Bt HEEL, BHMICB 3 2 BB L SO ORI A 5L BT, Z RN —FWRT NAR T VU T T NA R EBRER 0y
F~OISHIZBEL TFEE 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.

FI|5%E H4Z Course Goals

KU B AR R B 00 FEAE
HEE T 5,

Upon completion of this course, students will understand (1) fundamentals of electrochemistry and solid surface science,
(2)structure, properties and functions of structurally—defined solid surfaces on a nano-level, and (3) the methods for their

o AT L [ R 2% T O E , BtE . BRAEIC DWW T DT L UL TTOBREERD D EEB I, 1

construction.

$2EEHE Course Schedule

1. AR A IS O HARE

. BRI O T-HiE

. FEMRET T DA ORBEEZE DB
&R O R L R EE

. BRIEFSRHEICRB TS EFEE)

. B E O 5 TEAR AR L

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
. (Photo-)Electron transfer and its control at semiconductor electrodes

O U WM =g U WN

-3

#HFE (FPE-EE)FORNBLSE Homework
MRRIEEETDOIL,

Review is necessary after the lectures.

BRSO EEE LT % Grading System
RE~DSINREHE(25%), FEEID/NTANM25%), FHIROL R =D TFAERGOR)Z L > TRHE$ 2,

Grading: attitude toward lectures, results of quiz (25%), and report and/or examination (50%).

fhFEREIE D EH Other Faculty Requirements
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TXALZEFE Textbooks

HAEEERE Reading List

B BEOT: WL IE - e — RS B A )5, 1996

BRI F—EHOIME P E R AL TR A, 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

SMAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information

252




F1 B4 Course Title BB EH53G 1 [Advanced Course in Molecular Photonics and Electronics Science 1]

EE=TEHB Subtitle Fundamentals and applications of electronic spectroscopy[Fundamentals and applications of
electronic spectroscopy]

EEHE Instructor EYVa SRF Y BT [BIJU VASUDEVAN PILLAL (GEFBHARFSERT)

HLE B Other Instructors

# HFEA Course Type BRETR AR MF

BB Year 2023 EEIES Course Number 045142

EARS Semester 2571 B {7 Number of Credits 2

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

& FFEl VTR Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_EMS 6331

KHEI—K 48 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

EE ) RERR REYER Y5

LAJLa—F-LARJL Level Code, Level 6 KFBE (& - B PR E BRI NAEOR B WFEfRER )

4343 —F & Middle Category Code, Title 3 Fidm

ING¥AO—K -4 Small Category Code, Title 3 NEFRF

Si83—F 58 Language Code, Language 1 BEFE TR

Type

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information BREWERFFHEL R B RIRER B ]

BEERHEAH X Class Method 1

F—")—F Key Words

Blackbody radiation, Maxwell’s equations, Wave equation, Light-matter interactions, Molecular orbital theory, Frank—-Condon
principle, Beer-Lambert law, Jablonski diagram, Kasha’s rule, Fluorescence lifetime, Semiconductors, Quantum confinement,
Fermi function, Heterojunctions, Light—emitting devices, Solar cells

2% d B1Z Course Objectives

Understanding of the basic principles of electromagnetic radiation, energy states of molecules and semiconductors, absorption
spectroscopy, fluorescence spectroscopy, density of states, and applications of light—matter interactions to light—emitting
devices, and solar cells.

FIE B 4E Course Goals

From the standpoint of spectroscopy, classical mechanics, and quantum mechanics, students are expected to develop a basic
understanding of the properties of light, electronic states of organic molecules & semiconductors, and fundamentals of light—
matter interactions at the organic molecular and nanomaterial levels. This goal will be approached by introducing and
discussing the properties of light, the principles of optical absorption and emission, quantum confinement in semiconductors,
and the fundamental characteristics of P-N junction devices such as LED, and solar cell.

{8 % 5HE Course Schedule

(1) Electromagnetic radiation

(2) Maxwell’s equations

(3) Wave equation

(4) Franck—-Condon principle

(5) Energy states of molecules and materials
(6) Fundamentals of absorption spectroscopy
(7) Fundamentals of fluorescence spectroscopy
(8) Semiconductor materials

(9) Quantum confinement and density of states
(10) Heterojunctions and superlattices

(11) Light—emitting diodes and solar cells

(12) Scientific report writing skill development

EFrE (FE-BETHFEDRHNAEESE 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 report writing (50%).

fhFEREIE D EH Other Faculty Requirements

TX A -#F & Textbooks

Principles of Fluorescence Spectroscopy,” Joseph R. Lakowicz: Springer, 2006

Molecular Photophysics and Spectroscopy,”David L. Andrews:Morgan & Claypool Publishers, 2014

Quantum Wells, Wires and Dots: Theoretical and Computational Physics of Semiconductor Nanostructures, Paul Harrison:
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Wiley, 2009

EE 5 Reading List

Students are encouraged to read journal articles related to the keywords listed above

SWAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title Y6 E AT F i I [Advanced Course in Molecular Photonics and Electronics Science 11]

FEZERAA Subtitle 0

EE#A Instructor Hkr B 3% [INAKAMURA Takayoshi] (FEFBHEEM BV —F 77 /oo —iistt
Z—)

HLE B Other Instructors

# HFEA Course Type BRETR AR MF

BB Year 2023 K EIZIES Course Number 045143

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

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

W& EF} 25X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_EMS 6332

K9#Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

BB BRELF AP R E R R

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

th93¥H3—K - £ Middle Category Code, Title 3 Wi

INDHEO—K 4 Small Category Code, Title 3 ETRE

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

Type i%un)%ﬂ%ﬁ#%ﬁx%

= EREIEZF DT E Availability of other NG

faculties

# R EIH Other Information BREWERFELEE B RIRERE]

B EREA Class Method 1

F—")—F Key Words
E A LS, L, B 1 BN, M. o BAEN RXe T 2R A, FHEEEEERT B

2% M B1Z Course Objectives
BN F =Y —2 rIAN — D72 DT BER - SAERETER B T- MBS i - AR E R L 2 2B 3 2 5ep 2o 4
b,

¥ 3% H4E Course Goals
Oy TYERE B OO0y T-RRGE - A b A IS - B T - RS E 2 B ML RO BLED D EET D,

E#E‘I‘ Course Schedule
47 -

. i RS

. OB

. SO & SO

. BRI

. Rt CRAENE
CEOEDRER

Bl DR I
CEGEORER I

O 00 3 O U1 v W DN —

#HFE (FPE-EE)FORNBLSE Homework
WEALT AT B L OERYERFEDO IOV THONLD FETLIENEELL,

BT DEZE LA E Grading System
BREA~DOBINAELL25%), fEEIOBRES/ IR —R25%), FHIROL R —rH DTRG0 E > TR 5,

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

%52 BE Reading List
BRFEHAEZTE TE . RE A AR, 2009
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AL O IEHE TRiE IR AL RN, 2006

SBAR—LAR— Websites

AE=E DR—LR— Websites of Laboratory

{i5#% Additional Information
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FLB 4 Course Title BRI 2855 1 [Advanced Course in Environmental Catalytic Chemistry I]
EZFEB Subtitle 0

EEZE Instructor P 1 INAKAJIMA Kiyotakal (3%} 2245 72 HT)

HLE B Other Instructors

# HEA Course Type BRETR AR MF R

BASEAE R Year 2023 K& &S Course Number 045144

EAME Semester 1528 B 518 Number of Credits 2

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

& FF} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_EMS 6342

K59#Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
5] BREEE P CREME R HIR)

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th 5 #a—F -4 Middle Category Code, Title 3 Krim

IN¥EO—K & Small Category Code, Title 4 BRI S

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

P ERBIEZE DRI E Availability of other 1A

faculties

18 R EHIH Other Information RS E R AR R B RIRERIE ]

BERA Class Method 1

F—J—F Key Words
Y— R, R — R, BRH AL, fHERS BN, TR A N ORGERAT, BIROFDFIA, FAREEIR, 7V —
AR —

23D BH4E Course Objectives
(LA DR FE LR O ZRLR - DO — 2> TH D “fRIEE 12 oW TE S, FA FREEIRZTE H L2k R o Fip b 52 il 12
BB SeimD BRI A 5.

¥l 3% H4Z Course Goals

(1) )— Rl AR — Rl O E N E L TE D,

(2) FRFBY2R AR — R B OREE LA EEVE RN OW TSI T ORE ST O 7 152 PR 5.

(3) kL DRI 372 7V = i IAN) — ORI % 59 B0 B T& 5.

(4) REOFBAEMRBREEREF AL AR bR ST O e MERPL, 2O Var ZHiR45.

2% E5HE Course Schedule

(1) fbl o> HLfl ) — R AR DR 7o Al 1E F
(2) AR D LR AR A0 72 AR RRELRA E &2 O Al {E F o> BRAE
3) V=2 rIAN =D 7 s

(4) TREN RO B Ll 2E 43 BF T ONE F A
(5) TREMy e AT B Rk O RS 1 AT 51
(6) AIHLE 7 e A1 B [E A it o F]

(7) BREEfbIE L3

(8) WAL C D7 7 A ARk

(9) [EAMRBLEZF T LT XA A~ A 2SR (D)
(10) [ A b2 1) FH L 72 SA A~ A ZEHa R (ID)

#FrE (FE-BETHFEDRHNAEESE Homework
MRNAZEETHIENEELY,

RAEST D BEHE Lk Grading System
BB T B EOHEZ SR O S L5, BRI EA~DOBINEEEE (30%) ELAR—h (70%) (2d - CEHl§ 5,

fhFEREIE D E M Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

SMAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i§% Additional Information
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F1 B4 Course Title 5y B85 %4536 1 [Advanced Course in Molecular Environmental Science I1]

EZFEB Subtitle 0

EE# B Instructor Y48 [All Staffs of the Division] (KFBeBrBiRF 6t

HLE B Other Instructors

# HEA Course Type BRETR AR MF R

BASEAE R Year 2023 K& &S Course Number 045146

EAME Semester 271 B 518 Number of Credits 2

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

& FF} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_EMS 5302

K59#Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

5] BREEE P CREME R HIR)

LRJILaA—F:LA)JL Level Code, Level 5 R (L - PRk REMRL B GEERRNEORR) | Kb tmiz
ElE

4343 —F & Middle Category Code, Title 3 Fidm

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

=553—F -5 && Language Code, Language 2 HARGER QSEGEONAV L TNAZHE, B BRI S5E (B AGE

Type NIIIGEE) B E T HIRE

fhFERBEEFEDRE Availability of other 1 7]

faculties

# B EIH Other Information BREEWE R SRR

BEERHEAH X Class Method 1

F—")—F Key Words

23D BH4E Course Objectives

¥ 3% H4E Course Goals

122 5HE Course Schedule
ARAERE TR L2200

EFrE (FE-BETHFEDRHNAEESE Homework

REEE M D E#E LA % Grading System

fhFEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i5#% Additional Information
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F1 B4 Course Title Oy FEBRBE A5G M [Advanced Course in Molecular Environmental Science 1]

EZFEB Subtitle 0

EAE%E Instructor B %8 [All Staffs of the Division] (K*#B2ER B R 267

HLE B Other Instructors

# HEA Course Type BRETR AR MF R

BASEAE R Year 2023 K& &S Course Number 045147

EAME Semester 271 B 518 Number of Credits 2

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

& FF} - U5X Eligible Department/Class

F243)2 %' 2—F Numbering Code ENV_EMS 5302

K59#Ea—K -8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

5] BREEE P CREME R HIR)

LRJILaA—F:LA)JL Level Code, Level 5 KFRE (& 1 - BEPTER) AL B GEREZRNA O B) | KFpEItEez
ElE

4343 —F £ Middle Category Code, Title 3 Fidm

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

=553—F -5 && Language Code, Language 2 HARGER QSEGEONAV L TNAZHE, B BRI S5E (B AGE

Type NIIIGEE) B E T HIRE

=P EREISEE DRI E Availability of other 1 #Af

faculties

# B EIH Other Information BREWERFHEL R B (2023 F P

BEERHEAH X Class Method 1

F—")—F Key Words

BREEVE R

Environmental materials science

2% d B1Z Course Objectives
BB OREDIN Y 7 22OV TR T2,
This lecture provides recent topics of environmental materials science.

¥ 3% H4E Course Goals
REEME R FOM BN A 2B iE T 5,

To understand resent researches in environmental materials science.

122 5HE Course Schedule
KEENEET LALEE LB O b IC B 5 AT,

Omnibus lectures about relationship between chemical substances and environment will be provided.

#HFE (FPE-EE)FORNBLSE Homework

RAEST D BEHE Lk Grading System
(1) BEA~OBINELEE, (2) EICKTALR = ONEIZE > TRl 5, ZNZEHOFGO HRIT, (1) 50%. (2) 50%&95,

Assessed by participation in classes (50%) and report for assigned task (50%).

fhFEREIE D E M Other Faculty Requirements

T¥ AT Textbooks

EE 5 Reading List

SMAR—LAR— Websites

AEZE DR—LR— Websites of Laboratory

{i§% Additional Information
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F1EH4 Course Title BRI R 5% 1 [Special Lecture in Environmental Materials Science 1]
REEHE Subtitle 0

EE#A Instructor JUK —= [YAGI Ichizo] (K%t HIERBR BE R EAFFE %)

#HEE B Other Instructors | A FaSE[NIHONYANAGI Satoshi] EAL22RFSEHT)

# HFEA Course Type BREER AR MF

BB Year 2023 K EIBIES Course Number 045148

EAR Semester AR EH B {7 Number of Credits 1

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

& FF} - U52X Eligible Department/Class

F2731)24 3—FK Numbering Code

ENV_EMS 6402

KS¥EI1—K 4 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

FERER R

BRTLR B BREED R )

LARJILaA—F L)L Level Code, Level

6 R2Pe (e 1 - S0 MR H CERIZNAOR B | F7EFEERH)

th 4331 —K -4 Middle Category Code, Title

4 FillGE L

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

0 Z O R B H72H D)

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

2 AARGEM ORFED AV ANARZZE, B RER N 578 (A AGE
RITTEGE) ZRTE T DIRHE

I EIEEDRE Availability of other

1A

faculties

## B EH Other Information BRI E R R R R B

BERMA Class Method 1

F—")—F Key Words
Ky 3T ATV, FERIE . K, SiE

Photon, Molecule, Spectrum, Nonlinear spectroscopy, water, interface

2% d B1Z Course Objectives

KEFIHL CH T DSDLENEMDI LN TEL I FIEIIAH 2 B REH A5 B IC B W TEERER ATV D, K
R TIX, I FIEEZ AW CHARBIRA I T 212D IR e F O R A BT 52 L2 HNE T 5, 1IZLOIT, HH#h
OF¥VT THLHERNER R THD 53 T OIEARIME, 725N HHE LB OB DWW TR TS, LT, 2
NHOJFEIZ SN T T DT 2 ORIE S YEIEO IS RHNZ DWW TR T 5, IO TIERIE I F O FEIZ DWW TiEL L
T 2 DIERFIE o3 SE AR T 5, Btz | RNRIRAIERIE /3 B LD SRR E I DV TR T2,

Spectroscopy is powerful, vasatile tool for studying natural science. Here, this course aims to learn fundamentals and
application of spectroscopy. We will learn the following topics; 1, fundamentals of photon (a carrier of information), molecule
(object), and instrumentations, 2, application of linear spectroscopy, 3, fundamentals and application of nonlinear
spectroscopy, 4, application of interface—selectrive nonlinear spectroscopy.

FIE B 4E Course Goals

KT T, WY — L TORRF OB EZ IR A LTI A, el ik E & O T 2 O L0 B3
DARASLZLERERELT D,

The goal of this special course is to understand fundamental concepts of spectroscopy as well as to learn application of
spectroscopy including advanced laser spectroscopy.

$2 %5 Course Schedule

LB CHEMT D,

1. D HEAMEE

2. BT DIAME

3. Sy ek ER O B

4. B KA LB BT SE

5. FERRIE S0 D Sk

6. S RIRMIERRIE 0 2 LD A w7

Intensive course

. Fundamentals of light and photons

. Fundamentals of molecules

. Fundamentals of instruments

. Application of linear spectroscopy

. Fundamentals of nonlinear spectroscopy

. Application of interface selective nonlinear spectroscopy

D Ol W= W DN =

#HFE (FPE-EE)FORNBLSE Homework
ZD A DOHERNEICOWTEE T2ZENMKEEND,

Reviewing what was learned on the day is strongly recommended.

RAEST D BEHE Lk Grading System
WRAOSIMRDL, LR —NEPRATNHIE T2, ZE~OSIEEGOR B LR —rONE (50WIZL> TR T 5
Students will be assessed by learning attitude in the class (50%) and reports (50%).
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TX A -#F & Textbooks

E X5 & Reading List

SWAR—LR— Websites

AEZE DR—LR— Websites of Laboratory
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F1EH4 Course Title BRI B 5% 2% T [Special Lecture in Environmental Materials Science 11]
EZFEB Subtitle 0

EE#A Instructor JUK —= [YAGI Ichizo] (K%t HIERER BE R EHFFE %)

L E Other Instructors | ITAE [ SE[KONDO Takeshil(BU A EER K A BE T 5455)

# HFEA Course Type BREER AR MF

BB Year 2023 K EIBIES Course Number 045149

EAR Semester AR EH B {7 Number of Credits 1

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

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_EMS 6400

KS¥EI1—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
EED) BRELE B CREME R 7R

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 BEPEE) B AL E CRRIZNAFOFR B | FeiEEFRB)
th 4331 —K -4 Middle Category Code, Title 4 KepIEE R

ING¥AO—K -4 Small Category Code, Title 0 Z D GRAHI7eH D)

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

Type

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information BREEWE R SRR

ZERHEA X Class Method 1

F—")—F Key Words

ERULS: BBEIRL, 10 N, R — AR, BRIL 0 S | B TRt (PEFC)
electrochemistry, electrode material, diamond electrode, electrochemical sensor, electrolysis, electrochemical capacitor,
polymer electrolyte fuel cell

2% d B1Z Course Objectives

KEF T XAV B NEME F0IT, BEREMEERA B2 OB KL FISRIZ O W TR T 5, ¥ A YT NEMO R,
FEREALIEZR E RIS DWW TRAT R BRALFE N, B, v o ¥ BEIEM S BRI E T TER/ T SAA~D
SN TR T 5,

This special lecture aims to learn fundamentals and applications of functional electrode materials, especially diamond electrode.
At first, properties and functionalization of diamond electrode will be introduced. In addition, application of diamond electrodes
to electroanalysis, electrolysis, electrochemical capacitors, and fuel cells will be outlined.

FI:Z B4E Course Goals

R TIE XA VEVREMAHIEL T, BMOBRRIELERL T 7 T ER/ T AARZBITHEEMIC OV TEFEEZ L, #iic
7o B REME EEARA B OB EHR ST DWW T A AL 2 HARE T2,

This special lecture aims to learn the importance of electrode properties on electrochemical processes/devices, and designing
novel functional electrode materials.

$2EEHE Course Schedule

EPREREATEmT D,

1. BEREME A B L B R b T e A

2. B AV B R BT

3. HEMI AR AYY —DELILFIGH

4. AV ENEMOEM~DIEH]

5. X AYELNEMOE LT v/ ST F D5

6. LAY ELREMD PEFC 1Y —Rfifl~)E i

Intensive course

. Functional electrode material and electrochemical process

. Basic properties of diamond electrode

. Electrochemical application of conductive diamond powder

. Application of diamond electrode to electrolysis

. Application of diamond electrode to electrochemical capacitor
. Appliactrion of diamond electrode to PEFC cathode catalyst

D O = W DN =

#HFE (FPE-EE)FORNBLSE Homework
ZD HOHERNEICOWTEE T2ZENMKEEND,

Reviewing what was learned on the day is strongly recommended.

RAEST D BEHE Lk Grading System

BRASOZNRDL, LR —MEPORE RN IR D, HE~DSIMIEEL(50%) B L PR =D (50%)&-> TREfi3
éo

Students will be assessed by attendance (50%) and reports (50%).
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EE 5 Reading List
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F1 B4 Course Title BRI R A% 22 M [Special Lecture in Environmental Materials Science 111]
S EH Subtitle (B2 B | 2R 23129 D[ Training in “scientific thinking”]

EEZE Instructor P 1 INAKAJIMA Kiyotakal (il B8} 241 72 HT)

HLE B Other Instructors | 1L HiBIYAMAMATSU Setsuol(E > 7 1F#E S 11)

# HFEA Course Type BREER AR MF

BB Year 2023 K EIBIES Course Number 045150

EAR Semester AR EH B {7 Number of Credits 1

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

& EFF} VS5 Eligible Department/Class

F2731)24 3—FK Numbering Code ENV_EMS 6400

KHEI—K 48 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
EED) BRELE B CREME R 7R

LARJa—F:LARJL Level Code, Level 6 KEEBE (&1 BEPEE) B AL E CRRIZNAFOFR B | FeiEEFRB)
th 4331 —K -4 Middle Category Code, Title 4 KepIEE R

ING¥AO—K -4 Small Category Code, Title 0 Z D GRAHI7eH D)

E550—K§ 5 Language Code, Language 0 HARFETITORE

Type

=P EREISEE DRI E Availability of other 1]

faculties

# B EIH Other Information BREEWE R SRR

ZERHEA X Class Method 1

F—")—F Key Words
BRIE S b BE b Ea b asa = —ar b R R RS

23D BH4E Course Objectives

S LS SCE OBNZIR T2 BB OM AN TH 1 &L, TR RS 2825
SEE S ERG S) casa = —ar vk BT S

<HLIE xR 95

¥ 3% H4E Course Goals
OMEE SN R ETD
O BE DML T | 2R 5

2 EEHE Course Schedule

(1) MR=2MEE GRELA - A& D) 1 2R T5

(2) STEOREEAL,

&L SN T30 Giam e L, ERESC, Rz D)

(3) BB oME-1

TR L&A= S0 | ORI~ 7= B OIS T

(4) BEoHEEL-2

TR OB K — L (T (T — DT — ) R AN e
(5) BEOEEL-3

[EE ORI (S 7 a—- Hl) 122 T, mz s

(6) FEL ST DL

NI —RA N7 3 T LB (2R) /by
WEVHFITE 10 F 25T THES N

(7) PDCA OHiE{L

EOEIELEEE OEEL OIS

R & IR D F PR Al

#HFE (FPE-EE)FORNBLSE Homework
REZLICRLE T DLV a AR/ —F ONEZ 3 CBFEL SR ORETHESNZI=L R - MR LIcEE 7228,
BHI=ZUAR— MR, BIEE BN ER T A — Ry 7325 (KiERORaD—2),

BAESE M D E#E LA % Grading System

(1) R OFEE T I=L R —1H400 FREE)

(2) FE~DBNEESE

(3) Fef&L AR —1 (1000 FHEE)

IZEORATINCEE T2, ZNENOFHMELEIE, (1) 40%, (2)20%, (3)40%&F 2

=P ERBIE DG4 Other Faculty Requirements

T¥ A ZFF Textbooks

EE 5 Reading List

SMAR—LAR— Websites
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FLE 4 Course Title

BRI E Bl 45 R 525 IV [Special Lecture in Environmental Materials Science V]

FEZEREA Subtitle

BB R ~ e il R R & B Rk B K OV B @ 2 T 5 0 L B [Inorginic  materials —

photocatalytic function and the basics of synthesis and geometry of crystal —]

E{E# 8 Instructor

B 1M INAKAJIMA Kiyotaka] (iRt 2AFZ2T)

$B 4% B Other Instructors

JNEE HERBTKATOH Hideki] GRALK )

F1 B#ERI Course Type BRIER R EMELE

BAEEEE Year 2023 EsEZI&E-S Course Number 045151
HAR Semester BEAEM B {51 # Number of Credits 1
BEMEE Type of Class W X ERLENR Year of Eligible Student 1~2

W& EF} 25X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_EMS 6400

K52 —K -2 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

e

BRTLR B GREED R K

LARJ)ILa—FK L AR)JL Level Code, Level

6 REAPE (&1 BEPIE) SEPTRH GEIRIZNEOF B | IHEEERH)

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

4 BRI SE

IN¥EO—K & Small Category Code, Title

0 ZOfth (e B Hi7ebm)

EE0—K+EEE Language Code, Language

0 BAGETITORE

Type

P ERBIEZF DRI E Availability of other 1A
faculties
## B EH Other Information BRI E R R B

EBEEA Class Method 1

F—")—F Key Words
R, RH =T R, i, N TORERR, EA R G, i, XARET

2% d B1Z Course Objectives
R =T R EEHE T D BRI LD N TR RIS DWW TR, B3 2 MR 5 5l 36 L OV f D £
R ONWT O EFE 15,

¥ 3% H4E Course Goals
eI RS DR R, MRS OV TR, BEREA RS B 381 B EAE RS TE IR EE OB W R PR 45, /SR Lo
X BREHTIZHOWT ORI E D 5,

2 EEHE Course Schedule

R =T VT R GRS
SR B 7K 3 R SO

AR 2B MR A Rk

TR XD R BB R

TR OB T R R, TR F
X BREIHT A A 1, T

EFrE (FE-BETHFEDRHNAEESE Homework
BOAi 2 e B R B 2R TS 35,

REEE M D E#E LA % Grading System
HEBLOGRE T/ N T AN CRMEI4 5,

fhFEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks
FEMRE MEREAARLA R - BRERTE - RIS, 2014

%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

BREEME R #3238 1 [Laboratory Work in Environmental Materials Science 1]

FEZERAA Subtitle 0

HE# B Instructor

B [Chief of the Division] CRZFBBREEELF65%)

$B 4% B Other Instructors

# HEA Course Type BRETR AR MF R

BASEEE Year 2023 K& &S Course Number 045152
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} - U5X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_EMS 6502

K52 —K -2 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

PR =

BRI R b CREDE R K

LARJILa—F L)L Level Code, Level

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

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

IN¥EO—K & Small Category Code, Title

0 ZOfth (e A HI7et D)

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

2 AARFEM OREED AV ANAREE, SR E RER T 558 (A AGE
RITTEGE) R TE T DIRHE

2 EEEZEDTE Availability of other
faculties

1)

## R E 1§ Other Information

RS E RSB R H

B ERMEA Class Method

1

F—J—F Key Words
HER BT

Instrumental analysis

23D BH4E Course Objectives
BRIEWE R I T AR T EEEST 5,

Learning research methodology and technics in environmental materials science.

Fl|3%E H4Z Course Goals
BRIEWE R I T AR T EEEST 5,

Learning research methodology and technics in environmental materials science.

$2 %5 Course Schedule
KB I DI 7D B R E AT,

Practicing research methodology and technics.

#HFE (FPE-EE)FORNBLSE Homework

RAEEE M D E#E LA % Grading System

FREADOSANBERE(50%), f:EIDL IR —RE0WIZL> CTRHET 25,
Assessed by attitude of participation(50%), and reports (50%)

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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FLE 4 Course Title

R E B 9238 T [Laboratory Work in Environmental Materials Science 11]

FEZERAA Subtitle 0

HE# B Instructor

B [Chief of the Division] CRZFBBREEELF65%)

$B 4% B Other Instructors

# HEA Course Type BRETR AR MF R

BASEEE Year 2023 K& &S Course Number 045153
EAME Semester HF B 518 Number of Credits 4

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

& FF} - U5X Eligible Department/Class

273> %" 3—FK Numbering Code

ENV_EMS 6502

K52 —K -2 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

PR =

BRI R b CREDE R K

LARJILa—F L)L Level Code, Level

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

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

IN¥EO—K & Small Category Code, Title

0 ZOfth (e A HI7et D)

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

2 AARFEM OREED AV ANAREE, SR E RER T 558 (A AGE
RITTEGE) R TE T DIRHE

2 EEEZEDTE Availability of other
faculties

1)

## R E 1§ Other Information

RS E RSB R H

B ERMEA Class Method

1

F—"J—F Key Words
T T— gy
Presentation

23D BH4E Course Objectives
BRIEWE R I T AR T EEEST 5,

Learning research methodology and technics in environmental materials science.

Fl|3%E H4Z Course Goals
BRIEWE R I T AR TR EST 5,

Learning research methodology and technics in environmental materials science.

$2 %5 Course Schedule
KB XA 7D B R E AT,

Practicing research methodology and technics.

#HFE (FPE-EE)FORNBLSE Homework

RAEEE M D E#E LA % Grading System

FREADOSANBERE(50%), F:EIDL IR —RE0WIZL> TRHET 5,
Assessed by attitude of participation(50%), and reports (50%)

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List

SBAR—LAR— Websites

B D HR—LR— Websites of Laboratory

{i5#% Additional Information

268




REERFBRIEE B
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(Common Sub jects)




F1 B4 Course Title B R iR Introduction to Environmental Science]

FEZERAA Subtitle (B AFER) [

HE% B Instructor I BE [YAMANAKA Yasuhiro] (K202 M ERER 55 Bl A HF FER%)

$H LB Other Instructors | 25 PEBE[SHIBATA Hideaki](Z4—/L B % —), &Il E[HIROKAWA Jun](HhEREREERl
FARZERT), AT Y RIDEMURA Sayo ([R5 4E K5 - RUERIGHER 736 EhaikAm)

FLB#E5I Course Type RELE PR MR E

BASEAE R Year 2023 K& &S Course Number 045154

EAME Semester 1528 B 578 Number of Credits 2

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

W& EF} 25X Eligible Department/Class

273> %" 3—FK Numbering Code ENV 5200

K52 —K -2 Major Category Code, Title ENV Environmental Science

BB BRESE BT

LARILa—K:LAR)JL Level Code, Level 5 KEFP (&1 - FEMER) MR B GEERIZ2NEOR B) . KRB ILHF
ElE

434 —F £ Middle Category Code, Title 2 TRFm

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

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

Type

=P EREISEE DRI E Availability of other 1]

faculties

18 R E1H Other Information BRESEEBE B R E

ZERHEA X Class Method 1

F—J—F Key Words
BRETRL . FRi rl HE/0BH %8 BAZ(SDGs), KUREH), BRI E, BARD NGO, T T /SR K¥ERE

23D BH4E Course Objectives
BRI R 20 R e Al REME R A KB TR SIZH o> T RERDF O EE X DML T 5,

¥ 3% H4E Course Goals
BB F2 KREFHETESIIHT--> T, MR ERDEE R L., 5% KEHETORE R F0R Al REERH R ICB b
B EED D ET, B ONLOBALE AR T DL iGN EER A 3D,

122 5HE Course Schedule
SHME(2023FE 134 H4H ~6H)%, a1 9:00~12:00, 1% 13:00~16:00(ZF 3L F3EH 10 B OKREEA G Te) D6 RISy
EIL, TOT7T—~IZh>CTHANHY TS,

1H BAAT RSB CESIE LT e
LHBFR 7 =7 dimO077 AT ARSI RS 17 o )

2H BHART ERVEER CBRITERTE : 58 SRR CEME R 2 B0 - RS LR TG G - i) 172 (BR BT B R - 550
2H B Rt rTREZRPRFE LKA : 1L AR

3H BT Frft TRER AR 2 oD L) L LT e

(7 AR AR R S (BREE ) « A 9SS AC(RCE b ifE 18 )]
SHET#% FrUT7T/R&2EZL: IR EH

(7 AL AR O) « s — R (B SR A BRI 22T

1H BAAT-2 0 BI3EEzfLLL, 1R BARITF —28m, 3H Bid, F AROFREE RS A IZEVITh D,

ML F L, T BYeE ORILE L TRD D, Fio, Zi s ORDAER T 572012, FairsEE T2, 1§
OB EE 1L M ) TRLIE A MB L TiThbid,

Xt OE AL, 7o —NERBEMRET = 7 DOEE, BLO, #REROF T a—RD7zd|l, 7Ly N/ —hRYay)
Fzrm<EEng,

#HFE (FPE-EE)FORNBLSE Homework
a2 H OEBZMEET D,

RIESEM D E#E LA % Grading System
FRLT —~EIC RERZIC 15 SRREOM AL R — M LIUTEEE T = 7 (80%), LN, fEFME T RO R —MN20%)
[CEVRHI 35, aEMiE, B ERRAON AL ARFICHAT 5,

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

EE 5 Reading List
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SMAR—LAR— Websites

B D HR—L_R— Websites of Laboratory

{##% Additional Information

BARR 72 15 -t AR —MEHZE 1T, https://sites.google.com/view/2023intro—es/ Z L T{THON 5,
I AEE T, BFrllan B ORILE TR D D, T2, s ORIEIIE 3572012,

S e HITE Gk ok A AEIEV T B,

REEREOAMNE THY, FIFE, RKPBLERH LU T 104 E, SCGR-ERMD T BER RSO R PR AL
AL TVD, 70, KBTI FER B LU COBRES DD, W7 OB Z RG22 LT TERY,

FEARMICR6EIHIE DL, 7B, &FHED TA HHERETTOXRIE LT TG W RENS LGS FEM B ORITE
FTITHAET DL, KPR BRETY B REERIERGR0G, AIERIRY, TOMENEELANEE T, KIFE LB
HAEERL, KIEUTREL R L8 2% HRGELL AR — AR T2 LI Z# L= a2 T 5,

EURS S L R (M ERER BR B 2 F2E8¢ C301 ., galapen@ees.hokudai.ac.jp)

For foreign students speaking English, our graduate school provides English version of our lecture “Introduction to
Environment Science” at the same days. Please make your registration to English version.

REFBE @R IER H TERETR AR (A AGERR) | LRINA T,
BRFER PO P AT BRTE R B S M A B TRIET DL,
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(/\

F1EH4 Course Title BREL R R

il Introduction to Environmental Science]

FEZERAA Subtitle (5B [

HE# B Instructor e B

[WATANABE Teiji] (KFPt HIEKEREEFL F0FFERD)

$B 4% B Other Instructors

BER RS, Y

iy SHHATSUYUZAKI Shiro](HIBRERSBERIERFZERE), Ve ARESATO Tomonori] (HiERER
12 — BB [AIBA Shinichiro]( H Bk B8 58 Bl 5 4F JE55%),

Jhm B

[KAWAGUCHI Toshikazul(MiERERBEF}F F0F 2B
FLB#E7I Course Type BRIER AR MR E
BHSELEFE Year 2023 K1 EIFE S Course Number 045155
HAR Semester 15244 B {51 # Number of Credits 2
B EMEE Type of Class e YWRER Year of Eligible Student 1~2

& FF} - U5X Eligible Department/Class

F>731)>4'3—FK Numbering Code ENV 5201

K45$E—NF -2 Major Category Code, Title ENV Environmental Science

5] RERFRE

LARJILaA—F:LA)JL Level Code, Level 5 KFRE (& 1 - BEPIER) AL B GEREZRNA O B) | KFpiItiEe
¥FHH

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

ING¥AO—K -4 Small Category Code, Title 0 DM GRErRHm)

Si83—F 58 Language Code, Language 1 BFECITHRE

Type

fh=FERBEEFEDRE Availability of other 1]

faculties

# R EIH Other Information ek ads

B ERMEA Class Method 1

F—")—F Key Words

BREERLZ, MR, ERRRELET, RE TS, JUR AU, KR8, Rl TRER S (S LRER S
Environmental Science, Biodiversity, Ecosystem Conservation and Restoration, Environmental Engineering, Land Science,
Weather and Climate, Sustainable Society, Society and Environmental Science

23D BH4E Course Objectives
BREFICETAENSN O St At, BRI 5, FIZAEORREMBEICOWTREL,
FECHENE) .

Students will be exposed to and understand domestic and international research on environmental studies.

T E R L CEREARD S (T
In addition,
students will make presentations on environmental issues in their own countries and deepen their understanding through

discussions (all conducted in English).

FIE B 4E Course Goals

WLOMDEORE BN EE CE AL DL,
HAROREEMEICRE T 25 O SN EAE CEDIHTRD 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.

$2EEHE Course Schedule

WL RRE, ARRRIRAEE T, RRFES B3, iRt aBEl~0I7 M A X, NHAEBR~DOK
R RO BEEOHFEBLT, Wfiﬂ%%%éﬂ:’(%@%ﬁ“‘kiﬁé%@ IOWTEHES, £, Z/V—7THEOREEME
IZOWTEEmME 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
TN—TF DT80 DIE RIUE LEE D T AE RIZ DOV TOREM DI,

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/NLR—=FE0%R)BL T N—TVEE~DFEBREFEFBOWIZLVFHT T2,

Short reports during the lectures (50%) and contribution to group work and presentation (50%).

fh S ERFEIED & Other Faculty Requirements

TXALZEFE Textbooks

%52 BE Reading List

~R— Websites

SRE—L4
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B D HR—LR— Websites of Laboratory

{##% Additional Information
Sl LA IIBRERTIC N T twata@ees.hokudai.ac.jp 58 TIZMT A=V TR LIARETHIE,

Please send an e—mail to twata@ees.hokudai.ac.jp before the course starts (this is mandatory).
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F1 B4 Course Title BRI R A 7E ettt im[ Fundamental Course in Environmental Science Research]

FEZERAA Subtitle 0

EE#B Instructor 1B HESC [OKINO Tatsufumi] (K527 M ERBR 55 Bl AR 3E05%)

BB Other Instructors | /LI E_A[EBUCHI Naoto]U{RIEBL#HFZEHT), e 1 _[WATANABE Teiji] HiERBR R} 52
FgERT), & H  BE{[YOSHIDA Kiyohito] (MIEREREERL FF 9EBD)

FLB#E5I Course Type RELE PR MR E
BASEAE R Year 2023 K& &S Course Number 045156
EAME Semester 2% W (B & — | BAfI#I Number of Credits 1
L)
B EMEE Type of Class fiEs X E R Year of Eligible Student ~
& FF} - U5X Eligible Department/Class
F>731)>4'3—FK Numbering Code ENV 5101
K52 —K -8 Major Category Code, Title ENV Environmental Science
5] RERFRE
LRI aI—F:LARJL Level Code, Level 5 KFRE (& 1 - BEPIER) AL B GEREZRNA O B) | KFpiItiEe
¥FHH
4343 —F & Middle Category Code, Title 1 Fram
IN3¥Ea—K -4 Small Category Code, Title 0 ZOMh &7t m)
E550—K§ 5 Language Code, Language 1 JEETITHIRE
Type
=P EREISE DRI E Availability of other 2 Raf
faculties
# R EIH Other Information BRELE AR E
B ERMEA Class Method 1

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

2% d B1Z Course Objectives

WFETEBIZAT N, WFER R A 38R T D7 O I BB I 7078 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 ., MRFHHZTZTHIENTED,

WHE B2 KD A AR L WFE 21T ECHEE T 2MBEORINE EE T2 08 TED,
& LR ICRIT DR A NBHEAT AN THRE T HIENTED,

PR BN RN B FATIN AR R T HIENTED,
KFEFECOVY —F T — 2B FEL | FIEEHRZ T THIENTED,

AR BB FRERE A i CE D P RMELL THY YTV T A DEE)TED
MIEBOPEST U — MR O SHEEITOIZENTED,

AT DRI LOWAEEMEZ 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—A00 2 BV 2a— LB RIRL TZH#T 5,

1. WHEDEERE;, KFEFETOVY —FU—7  WFRFHEOFEE, FaSCOME K, FERUZIE-SGER ., AV )T OB E
2. THTIVIAR )N, ATARFERITIE, RAX—RF I, TR TR

3. A, TEREAERGE T 27200, BEEMD SV TV Z R T REBOREST r—NE

4. R TR BT — 2l 5 — X OBAS, T, alfifl., Seatfatr

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

#HFE (FPE-EE)FORNBLSE Homework
FNENORFEIZBNT, FERTZEND,

Homeworkas are given by instructors.

RIESEM D EZ#E L% 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.

=P ERBIE DG4 Other Faculty Requirements

TXALZEFE Textbooks

§RZE 15 B Reading List

Getting Started With R: An Introduction for Biologists: Oxford Univ Pr
R ZIZLD IV EMBIFEDOTZ D RStudio AFF: 3 +4k

FEUTTR T 57 — S BN | DEY 22— DI DHFE TS,
The text book above is for the module “Getting started with R”.

SBAR—LAR— Websites

AE=E DR—LR— Websites of Laboratory

{i5#& Additional Information
BB RS EN AN EELE T,

The contents of this course overlap with those of Methods of Environmental Science Development.

il G a B ET 5L ETEER A,

You can earn credit from only one of this course and Methods of Environmental Science Development.
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F1B 4 Course Title [E B B2 923 1 [Laboratory and Field Work in International Environmental Science 1]
REEHE Subtitle 0

HEZB Instructor P28 [All Staffs of the Graduate School] (KB EREEN F205%)
HLE B Other Instructors

# HEA Course Type BRETR AR MF R

BASEEE Year 2023 K& &S Course Number 045157
EAME Semester AR E B 518 Number of Credits 1
FZERKE Type of Class e ¥R ER Year of Eligible Student ~
& EFF} VSR Eligible Department/Class

273> %" 3—FK Numbering Code ENV 6501

K45¥E—K -2 Major Category Code, Title ENV Environmental Science

5] RERFRE

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th 5343 —K -4 Middle Category Code, Title 5 i - 1N

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

B E83—F-8#8 Language Code, Language | JEETITHRE

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

18 R EHIH Other Information BRESE BB R

BEERHEAH X Class Method 1

F—J—F Key Words
Environmental Analyses, Field Surveys, Instrumental Analyses

2% d B1Z 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

$2 %5 Course Schedule
To be announced

We have not decided wheter or not to open the class this year.

EFrE (FE-BETHFEDRHNAEESE Homework

Report submission or presentation is required.

REEE M D E#E LA % Grading System

Assessed by attendance, report, or presentation.

=P ERBIE DG4 Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List

SMAR—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.

ZORFETEA LD VELIN OB AA T ICFHEESIET, LPLRML, AFREOIERAELZHTEET, £DBE
(3, [l —HDWIEABONADMMOERF H TEMSN L5 A EEL T T EEAOT, U HEBITHEREL TUZS,
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F1B 4 Course Title [E R B 5w Bl 52 928 11 [Laboratory and Field Work in International Environmental Science 11]
REEHE Subtitle 0

HEZB Instructor P28 [All Staffs of the Graduate School] (KB EREEN F205%)
#HLE B Other Instructors

# HEA Course Type BRETR AR MF R

BASEEE Year 2023 K& &S Course Number 045158
EAME Semester AR E B 518 Number of Credits 1
FZERKE Type of Class e ¥R ER Year of Eligible Student ~
& EFF} VSR Eligible Department/Class

273> %" 3—FK Numbering Code ENV 6501

K45¥E—K -2 Major Category Code, Title ENV Environmental Science

5] RERFRE

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th 5343 —K -4 Middle Category Code, Title 5 i - 1N

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

B E83—F-8#8 Language Code, Language | JEETITHRE

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

18 R EHIH Other Information BRESE BB R

BEERHEAH X Class Method 1

F—J—F Key Words
Environmental Analyses, Field Surveys, Instrumental Analyses

2% d B1Z 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

$2 %5 Course Schedule
To be announced

We have not decided wheter or not to open the class this year.

EFrE (FE-BETHFEDRHNAEESE Homework

Report submission or presentation is required.

REEE M D E#E LA % Grading System

Assessed by attendance, report, or presentation.

fhFEREIE D E M Other Faculty Requirements

T¥ A ZFF Textbooks

%52 BE Reading List

SMAR—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.

ZORFETEA LD VELIN OB AA T ICFHEESIET, LPLRML, AFREOIERAELZHTEET, £DBE
(3, [l —HDWIEABONADMMOERF H TEMSN L5 A EEL T T EEAOT, U HEBITHEREL TUZS,
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FLB 4 Course Title E BB BT B2 %E 1 [Study on International Environmental Science 1]
REEHE Subtitle 0

EE# B Instructor P28 [All Staffs of the Graduate School] (KB EREEN F205%)
HLE B Other Instructors

# HEA Course Type BRETR AR MF R

BASEAE R Year 2023 K& &S Course Number 045159
EAME Semester AR E B 518 Number of Credits 2

2% MEE Type of Class e ¥R ER Year of Eligible Student ~
& $F} - U5X Eligible Department/Class

273> %" 3—FK Numbering Code ENV 6601

K52 —K -2 Major Category Code, Title ENV Environmental Science

5] RERFRE

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th 5 #3—K -4 Middle Category Code, Title 6 AfFsEfaig

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

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

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

18 R EHIH Other Information BRESE BB R

BEERHEAH X Class Method 1

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

2% D BE Course Objectives

BREERV R E L. 1 RN OFEMIR T AEZ R, RERFOEMAII S FEL BRI AFL T 5, (M
H7A)

A DO RFBENFEZELZETHREZINS, KRR 2— L A COMIEGTROMER K D FETRTELIL, (K
FREERA)

Students, who are in short—term studying abroad within one year designated by the Graduate School of Environmental Science,
are expected to learn basic study technique of the environmental sciences. (Short—term Students)

Students are expected to deepen the knowledge, to foster the ability to make a review of articles and one’s study plan more
precisely by studying at an overseas graduate school. (Regular Students of our graduate school)

¥l 5% H4Z Course Goals

BERIZBWT, TV E 22— L B COMFSEEH 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.

{8 % 5HE Course Schedule

WFFE 6 FER X 10 [B] FFEHE LMHRL QRELBRER FICBE T 20587 — < IR o 723U L B 2 — S EHE O TR E K OV
GEREE - 1 B QIR L BT Rk OB A GEHR F4)

-BFSE 6 FE[HI X 10 Bl (B ) ARFBHEEH B PR U R FIC BT 8T — < IR o 7o 30k B 2 — LR O R E K&
OWFEA B - 1 WREF DI LIRIT FiEO B, (RFFBTEHE)

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

FEEH B LKL CRELTAF T —~ I HE T 5 CkE L B = —L 2000 FREEDOL R —MAERL, #F7E3H#i% 2000 7
BREICFELDD, ST VBT —raramild, (EHE )

- 1) B COMRESS RO HE 2 E ]I HEE CHREZH BT, (LEMD10HBICLED, 2) wEZIERFECLSL
R—P DA (FAKAL : 580 R OFFEICE DT LYo T —ar (K154 1) ., (B IERA)

Each student will be requested to make reports (2000 words) on a review of articles concerning study subject which is decided
after consultation with supervisor, and also on a study plan. Presentations are also requested. (Short-term Students)
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1) Each student will be requested to report on the research progress at school regulary to supervisor in English. (every week
or once in 10 days) 2) Each student will be requested to write a report(at least A4: 5pages) and make a presentation(at least
15 minutes) both in English after returning from overseas. (Regular Students of our graduate school)

BRSO EEE LT & Grading System

LR, SBT3 ar TR T 5, GEIIREFAE)

LAR—b, WERIZED T LB T —al, AN RFFE TOM TR (2 AB BN SIRNAZ L) TR 5, (RPEFEIER
)

Evaluation

Grades will be given based on comprehensive assessment of class attendance, presentations, and reports. (Short—term
Students)

Grades will be given based on comprehensive assessment of research progress at graduate school overseas(confirming the
progress situation from supervisor in charge), English presentations, and reports. (Regular Students of our graduate school)

fh S ERFEIED & Other Faculty Requirements

T¥ AT F Textbooks

%52 BE Reading List

SBAR—LAR— Websites

AE=E DR—LR— Websites of Laboratory

{i5#& Additional Information
AREBLEBAEDOSE | R EME L U Y 7250 0O%E5121F, ZOBAOBEILTE,
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FLB 4 Course Title [EBRER 57 B2 %2 11 [Study on International Environmental Science I1]
REEHE Subtitle 0

EE# B Instructor P28 [All Staffs of the Graduate School] (KB EREEN F205%)
HLE B Other Instructors

# BRI Course Type BRETR AR MF R

BASEAE R Year 2023 K& &S Course Number 045160
EAME Semester AR E B 518 Number of Credits 2

2% MEE Type of Class e ¥R ER Year of Eligible Student ~
& FF} - U5X Eligible Department/Class

273> %" 3—FK Numbering Code ENV 6601

K52 —K -2 Major Category Code, Title ENV Environmental Science

5] RERFRE

LARJa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) SR E CRERRZNAOR B | HseiEER B)
th 5 #3—K -4 Middle Category Code, Title 6 AfFsEfaig

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

B E83—F-8#8 Language Code, Language 1 BEEECATHIREE

Type

= EREIEZF DT E Availability of other 1 7Af

faculties

18 R EHIH Other Information BRESE BB R

BEERHEAH X Class Method 1

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

2% D BE Course Objectives

BREERVFREMRELS 1 AELINOFEIR P AZ 41T, RO FELBES 2L AL T2 ¥
),

VSN DR FBENFEANESZETE A AT, HONIF G RITIESE D RIRIF LR 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
BFHTo, WRFBERFTEDOHEE
The course will foster the ability to make a presentation of the results at the school overseas.

$2EEHE Course Schedule

W4T 6 IR X 10 [B] BFSEEHENIC IR > THFSEL . B0 TR RICH S B L4 M1 NI E 35 EHE F4).

-BFE 6 WX 10 [EI(H %) ARFEBHEHE MR LIRS 00T — < I2ih > TR RICEEDEB L4
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)

EEFE (PE-EE)EDANELSDE Homework

FEFRMDATAREAER T D, SHICT VYT —ar w4, EMEYE)

- 1) L COBFFEERR I O E 2 E WIS IGE TSR BT, (LAMS10 HICLE), 2) IRE#ITFREICELV
R—P DA (FAKAL : 580 K OFFEICE DT LYo T —ar (K154 1) ., (RFEBEIERA)

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)

BAEFT M DEEE LS E Grading System
HFFEFRER (T BT —al) TR Y5, GEIIREEAE)
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LAR—b, WERIZED T LB T —al, AN RFFE TOM TR (2 AB BN SIRNAZ L) TRN 5, (RPFEIER
4)

Evaluation

Grades will be given based on assessment of the presentation of the results. (Short—term Students)

Grades will be given based on comprehensive assessment of research progress at graduate school overseas(confirming the
progress situation from supervisor in charge), English presentations, and reports. (Regular Students of our graduate school)

fhFEREIE D EH Other Faculty Requirements

T¥ AT F Textbooks

%52 BE Reading List

SMAR—LR— Websites

AEZE DR—LR— Websites of Laboratory

{5 Additional Information
AP EMAEOE A | FFENEIME L3R SUTA S T 25O DEAIZIE, ZO BN OFBEILTE/RN,

280




FLB 4 Course Title E BB B 24 RS2 1 [Advanced Study on International Environmental Science 1]
HERER Subtitle 0

EEHE Instructor e 425 [All Staffs of the Graduate School] (KRB 52 AL 0%)
HHLUE B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2023 s E1FE-S Course Number 055009
HAR Semester TR E B 18 Number of Credits 2
FREMEE Type of Class e WRER Year of Eligible Student ~

W &REF - U5 Eligible Department/Class

F>/31) >4 3—F Numbering Code ENV 7801

K5I —K -8 Major Category Code, Title ENV Environmental Science

A 5] BRERH TP

LARJLa—F:-UAJL Level Code, Level 7 RFRE () PR A (FEfR SR B 28 Te)

th43#F3—K -4 Middle Category Code, Title 8 FrhlIFE

INAEEO—K 4 Small Category Code, Title 0 ZDM AL D)

B FR3—F-53E Language Code, Language 1 SR TITORE
Type

I EEEDTE Availability of other Il

faculties

## ®EEIF Other Information BRIER AR E
REZEMHA I Class Method 1

F—"J—K Key Words

Environmental Science Development : Human and Ecological Systems, Environmental Adaptation Science, Practical Science for
Environment, Global Environmental Management

Earth System Science : Geochemistry, Atomosphere—Ocean and Climate Change, Cryosphere Science

Biosphere Science : Ecosystem Biology, Ecological Genetics, Molecular Biology, Plant Ecology, Animal Ecology, Marine
Biogeochemistry and Physics, Aquatic Biology, Forest Conservation, Agro—Ecosystem Science

Environmental Materials Science : Biomaterials Chemistry, Environmental Nano—Materials, Molecular Photonics and Electronics
Science, Environmental Catalytic Chemistry

23 B4E Course Objectives

SREEBI R EL 1 LN OB P AL RIS, BERFOXmNIT R TFELZ B EGIE52ea BIRET 5, (i
HrA)

WA D RFBRNIEAE L ETHIRA ST, 3RS ERIC S B e, K@ ERIRL E 2 — % 5L &G ITIT FIEE TS
THZE, (KEFBRIERAE)

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)

F|3%= H4Z Course Goals

BFHRICBWT, MG SUERIC L EE e, JEER SR E 2 — N TE | BT LA ER T 58,

The course will foster higher ability to review articles that is essential to write a doctoral thesis at the school overseas and to
learn some essential analytical methods.

{2 %51 Course Schedule

BT 6 IR X 10 Bl FREEHE LML CRELTZBRER P AT — <2 o 7o UL B o — CFHRIO R E | f#AT
FLEOES (EHETE).

WFSE 6 IR X 10 [|1 (B %) APERIEEHE MR U BRER AT T — TR o7 L E 2 —, (RFEFEIE#
4)

Schedule

Study (6 hours) X 10 times: students will make a study plan based on the review of articles related to a study subject on
environmental sciences which was decided after consultation with supervisor and learn some essential analytical methods.
(Short—term Students)

Study (6 hours) X 10 times(guideline): students will review articles related to a study subject on environmental sciences
proposed by supervisor of our graduate school. (Regular Students of our graduate school)

£mEE (FPE-EHE)EDNELS E Homework

HREHE LU CTIRELIZIE T — < IS A ikE L Ea—L, LIR— R T 5, BT L BT —va Al
9, GEHIRE54)

1) BT OBFFEERIR L OB & E IRICRGE CHIEHE AT, (LEE510 HEIZ1E),

2) IR E R ITRFEIC L DL AR — P OME (BIRA4L : 580 M OEFEIZ LT VBT —var (iK1543 ) . (RFFEERA)
Each student will be requested to submit reports on a review of articles concerning study subject which is decided after
consultation with supervisor, and also on a study plan. Presentations are also requested. (Short-term Students)

1) Each student will be requested to report on the research progress at school regulary to supervisor in English. (every week
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or once in 10 days) 2) Each student will be requested to write a report(at least A4: 5pages) and make a presentation(at least
15 minutes) both in English after returning from overseas. (Regular Students of our graduate school)

ST BE#LH % Grading System

UK, T BT —sar R ECCRME T 5, (B A

‘UAR—h, BEERICLD T VBT —al, WSO KZFFE TOMIERIL (2 ABED DRI EF ) TR 25, (RFFEEH#
)

Evaluation

Grades will be given based on comprehensive assessment of class attendance, presentations, and reports. (Short—term Students)
Grades will be given based on comprehensive assessment of research progress at graduate school overseas(confirming the
progress situation from supervisor in charge), English presentations, and reports. (Regular Students of our graduate school)

fh 2 EBIED S Other Faculty Requirements

TXAbZF)E Textbooks

X I5E ¥ Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
REBEIEBEDOLE | RN EDE T3 SIS 325 O O%E121%, ZOHEMOFREILTERN,
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FLB 4 Course Title E BB B B 245 A %2 1T [Advanced Study on International Environmental Science 11]
HERER Subtitle 0

EEHE Instructor e 425 [All Staffs of the Graduate School] (KRB 52 AL 0%)
HHLUE B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2023 s E1FE-S Course Number 055010
HAR Semester TR E B 18 Number of Credits 2
FREMEE Type of Class e WRER Year of Eligible Student ~

W &REF - U5 Eligible Department/Class

F>/31) >4 3—F Numbering Code ENV 7801

K5I —K -8 Major Category Code, Title ENV Environmental Science

A 5] BRERH TP

LARJLa—F:-UAJL Level Code, Level 7 RFRE () PR A (FEfR SR B 28 Te)

th43#F3—K -4 Middle Category Code, Title 8 FrhlIFE

INAEEO—K 4 Small Category Code, Title 0 ZDM AL D)

B FR3—F-53E Language Code, Language 1 SR TITORE
Type

I EEEDTE Availability of other Il

faculties

## BRZE I8 Other Information BRIER AR E
REZEMHA I Class Method 1

F—"J—K Key Words

Environmental Science Development : Human and Ecological Systems, Environmental Adaptation Science, Practical Science for
Environment, Global Environmental Management

Earth System Science : Geochemistry, Atomosphere—Ocean and Climate Change, Cryosphere Science

Biosphere Science : Ecosystem Biology, Ecological Genetics, Molecular Biology, Plant Ecology, Animal Ecology, Marine
Biogeochemistry and Physics, Aquatic Biology, Forest Conservation, Agro—Ecosystem Science

Environmental Materials Science : Biomaterials Chemistry, Environmental Nano—Materials, Molecular Photonics and Electronics
Science, Environmental Catalytic Chemistry
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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 ability to collect samples and information related to a proposed
study subject(doctoral course level) by studying at an overseas graduate school. (Regular Students of our graduate school)

F|3%= H4Z Course Goals
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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.

2 &1 Course Schedule

BFSE 6 WREMH] X 10 [B] AFJEFH IR - CRlBh - i B DR LT 2175, (R 74)

BFSE 6 BERI X 10 [B1 (B %) AFPifRiEBa N nm U BREER BT 2 8 7 — < IR o 7o il B - (R DINEE & 44T
2179, (RFFEIERAE),

Schedule

Study (6 hours) X 10 times: students will be trained concerning collecting and analyzing samples and information through study
plan. (Short-term Students)

Study (6 hours) X 10 times(guideline): students will be trained concerning collecting and analyzing samples and information
related to a study subject on environmental sciences proposed by supervisor of our graduate school. (Regular Students of our
graduate school)
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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 requested.
(Short—term Students)

1) Each student will be requested to report on the research progress at school regulary to supervisor in English. (every week
or once in 10 days) 2) Each student will be requested to write a report(at least A4: bpages) and make a presentation(at least
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15 minutes) both in English after returning from overseas. (Regular Students of our graduate school)
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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)

fh 2 EBIE DS Other Faculty Requirements
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FLB 4 Course Title E BB B B 4 B 52 M [Advanced Study on International Environmental Science 111]
HERER Subtitle 0

EEHE Instructor e 425 [All Staffs of the Graduate School] (KRB 52 AL 0%)
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## BRZE I8 Other Information BRIER AR E
REZEMHA I Class Method 1

F—"J—K Key Words

Environmental Science Development : Human and Ecological Systems, Environmental Adaptation Science, Practical Science for
Environment, Global Environmental Management

Earth System Science : Geochemistry, Atomosphere—Ocean and Climate Change, Cryosphere Science

Biosphere Science : Ecosystem Biology, Ecological Genetics, Molecular Biology, Plant Ecology, Animal Ecology, Marine
Biogeochemistry and Physics, Aquatic Biology, Forest Conservation, Agro—Ecosystem Science

Environmental Materials Science : Biomaterials Chemistry, Environmental Nano—Materials, Molecular Photonics and Electronics
Science, Environmental Catalytic Chemistry
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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)

F;Z B & 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.

$23E1H Course Schedule
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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)

£fFPE (FH-E#E)FORELSE 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 requested.
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(Short—term Students)

1) Each student will be requested to report on the research progress at school regulary to supervisor in English. (every week
or once in 10 days) 2) Each student will be requested to write a report(at least A4: bpages) and make a presentation(at least
15 minutes) both in English after returning from overseas. (Regular Students of our graduate school)

ST BE#ELH % 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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	バインダー3
	バインダー1
	syllabus(DC2023.3.24)作業用
	055001 環境起学論文講読Ⅱ[Seminar in Environmental Science Development II] []
	055002 環境起学特別研究Ⅱ[Research in Environmental Science Development II (for Doctoral Dissertation)] []
	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)] []
	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)] []
	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)] []
	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] []


	syllabus(MC2023.3.24)作業用
	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] []
	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] []
	045051 化学海洋学特論[Advanced Course in Chemical Oceanography] 化学海洋学特論  Advanced Course in Chemical Oceanography[]
	045052 海洋生物地球化学特論[Advanced Course in Ocean Biogeochemistry] Advanced Course in Ocean Biogeochemistry[]
	045053 生態系環境科学特論[Advanced Course in Ecosystems and Environments] []
	045054 生態系物質循環学特論[Advanced Course in Biogeochemical Cycles in Ecosystems] []
	045055 氷河・氷床学特論[Advanced Course in Glacier/Ice Sheet Science] []
	045056 雪氷水文学特論[Advanced Course in Hydrologic Cycle in Cryosphere] []
	045057 寒冷圏気象・気候学特論[Advanced Course in Meteorology and Climate in Cold Regions] []
	045058 理論雪氷学特論[Advanced Course in Theoretical Glaciology] []
	045059 大気環境科学特論[Advanced Course in Environmental Meteorology] []
	045060 極域海洋学特論[Advanced Course in Polar Oceanography] []
	045061 大気力学特論[Advanced Course in Atmospheric Dynamics] []
	045062 海洋力学特論[Advanced Course in Ocean Dynamics] []
	045063 気候変動特論[Advanced Course in Climate Dynamics] []
	045064 気候ﾓﾃﾞﾘﾝｸﾞ特論[Advanced Course in Climate Modeling] []
	045065 地球流体力学特論[Advanced Course in Geophysical Fluid Dynamics] []
	045066 大気海洋解析法特論[Advanced Course in Atmospheric and Oceanographic Data Analysis] []
	045067 遠隔情報学特論[Advanced Course in Remote Sensing Applications] []
	045068 地球圏科学特別講義Ⅰ[Special lecture in Earth System Science I] []
	045069 地球圏科学特別講義Ⅱ[Special lecture in Earth System Science II] 海洋光学と海色リモートセンシング[Marine Optics and Ocean Color Remote Sensing]
	045071 地球圏科学特別講義Ⅳ[Special lecture in Earth System Science IV] []
	045072 地球圏科学演習Ⅰ[Methods of Earth System Science I (Atmosphere-Ocean and Climate Dynamics)] []
	045073 地球圏科学演習Ⅱ[Methods of Earth System Science II (Atmosphere-Ocean and Climate Dynamics)] []
	045074 地球圏科学実習Ⅰ[Field Work in Earth System Science I] フィールド実習[]
	045075 地球圏科学実習Ⅱ[Field Work in Earth System Science II] ラボ実習[]
	045076 地球雪氷学実習Ⅰ[Field Work in Cryosphere I] []
	045077 地球雪氷学実習Ⅱ[Field Work in Cryosphere II] []
	045078 生物圏科学論文講読Ⅰ[Seminar in Biosphere Science I] []
	045079 生物圏科学特別研究Ⅰ[Research in Biosphere Science I (for Master's Thesis)] []
	045080 多様性生物学基礎論[Fundamental Course in Biological Diversity] []
	045081 生態学基礎論[Fundamental Course in Ecology] []
	045082 分子生物学基礎論[Fundamental Course in Molecular Biology] （日本語版）[]
	045083 分子生物学基礎論[Fundamental Course in Molecular Biology] （英語版）[]
	045084 海洋生物環境学基礎論[Fundamental Course in Marine Biological Processes] []
	045085 ﾌｨーﾙﾄﾞ科学基礎論[Fundamental Course in Field Sciences] []
	045086 北方生態系の生物多様性基礎論[Fundamental Course in Biodiversity of Northern Ecosystems] []
	045087 生物生産学基礎論[Fundamental Course in Biomass Production] []
	045088 植物生態・多様性生物学特論Ⅰ[Advanced Course in Plant Ecology/Biodiversity Science I] []
	045089 植物生態・多様性生物学特論Ⅱ[Advanced Course in Plant Ecology/Biodiversity Science II] []
	045090 生態遺伝学特論Ⅰ[Advanced Course in Ecological Genetics I] []
	045091 生態遺伝学特論Ⅱ[Advanced Course in Ecological Genetics II] []
	045092 環境分子生物学特論Ⅰ[Advanced Course in Environmental Molecular Biology I] []
	045093 環境分子生物学特論Ⅱ[Advanced Course in Environmental Molecular Biology II] []
	045094 動物生態学特論Ⅰ[Advanced Course in Animal Ecology I] []
	045095 動物生態学特論Ⅱ[Advanced Course in Animal Ecology II] []
	045096 海洋生物圏環境科学特論Ⅰ[Advanced Course in Marine Biosphere Science I (Marine Environmental Biogeochemistry)] []
	045097 海洋生物圏環境科学特論Ⅱ[Advanced Course in Marine Biosphere Science II (Marine Environmental Biology)] []
	045098 水圏科学特論Ⅰ[Advanced Course in Aquatic Biology I] []
	045099 水圏科学特論Ⅱ[Advanced Course in Aquatic Biology II] []
	045100 森林圏科学特論Ⅰ[Advanced Course in Forest Sphere Science I (Ecosystem Function)] []
	045101 森林圏科学特論Ⅱ[Advanced Course in Forest Sphere Science II (Forest Dynamics)] []
	045102 森林圏科学特論Ⅲ[Advanced Course in Forest Sphere Science III (Conservation Biology)] []
	045103 森林圏科学特論Ⅳ[Advanced Course in Forest Sphere Science IV (Regional Resources Management)] []
	045104 耕地圏科学特論Ⅰ[Advanced Course in Agro-Ecosystem Science I (Crop Production)] []
	045105 耕地圏科学特論Ⅱ[Advanced Course in Agro-Ecosystem Science II (Livestock Production)] []
	045106 生物圏科学特別講義Ⅰ[Special Lecture in Biosphere Science I] []
	045107 生物圏科学特別講義Ⅱ[Special Lecture in Biosphere Science II] []
	045108 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （植物生態・多様性生物学）[]
	045109 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （生態遺伝学）[]
	045110 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （環境分子生物学）[]
	045112 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （動物生態学）[]
	045113 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）[]
	045114 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （水圏生物学）[]
	045115 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （森林圏フィールド科学）[]
	045116 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （耕地圏環境学）[]
	045118 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （植物生態・多様性生物学）[]
	045119 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （生態遺伝学）[]
	045120 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （環境分子生物学）[]
	045121 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （動物生態学）[]
	045122 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）[]
	045123 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （水圏生物学）[]
	045124 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （森林圏フィールド科学）[]
	045125 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （耕地圏環境学）[]
	045126 ﾌｨｰﾙﾄﾞ科学特別実習Ⅰ[Special Course in Field Science I] []
	045127 ﾌｨｰﾙﾄﾞ科学特別実習Ⅱ[Special Course in Field Science II] []
	045128 環境物質科学論文講読Ⅰ[Seminar in Environmental Materials Science I] []
	045129 環境物質科学特別研究Ⅰ[Research in Environmental Materials Science I (for Master's Thesis)] []
	045130 環境物質科学基礎論Ⅰ[Fundamental Course in Materials Science I] []
	045131 環境物質科学基礎論Ⅰ[Fundamental Course in Materials Science I] []
	045132 環境物質科学基礎論Ⅱ[Fundamental Course in Materials Science II] []
	045133 環境物質科学基礎論Ⅱ[Fundamental Course in Materials Science II] []
	045134 環境物質科学基礎論Ⅲ[Fundamental Course in Materials Science III] []
	045135 環境物質科学基礎論Ⅲ[Fundamental Course in Materials Science III] []
	045136 分子環境学特論Ⅰ[Advanced Course in Molecular Environmental Science I] []
	045137 生体物質科学特論Ⅰ[Advanced Course in Biomaterials Chemistry I] []
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