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FLB 4 Course Title BB L 225 SCE ¢ I [Seminar in Environmental Science Development 11]
HERER Subtitle 0
ETHE Instructor B ILZE [Chief of the Division] (KBt Er R} 22 05%)
B4 B Other Instructors | BB A E [All Staffs of the Division] (K ZBEERBEFHFRR)
FLB7EAI Course Type BRESR B MR E
BASELERE Year 2024 FMEIES Course Number 055001
HA Semester HF B 518 Number of Credits 4
B EREE Type of Class 3 G U (T | SRENR Year of Eligible Student 1~3
7%)
FREE- U5 Eligible Department/Class REEPHIK
F>/8J> %' 3—F Numbering Code ENV_ESD 7702
K5I —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
A 5] RER b GREETHER)
LARJLa—F:LAR)L Level Code, Level 7 KPR () BEP R E (e SR B2 5 1)

th43#F3—K -4 Middle Category Code, Title S

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

‘EEE0—K - E & Language Code, Language 2 BARFEROFEGEONAVINAZE, Tl BE R ERIHERSEE(HAR
Type BB X IEEE) U E T AR E

P EREIEZEDTE Availability of other 2 Raf

faculties

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

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

F—"J—F Key Words

A S BE

Reading and writing scientific papers

23D H1Z Course Objectives

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

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

H|5Z B4E Course Goals
HEEEEFEL,

The same above.

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

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

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

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

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

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

X I5E ¥ Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information

1/276




F1 B4 Course Title Br 5% i 2 5 B WF 92 1 [Research in Environmental Science Development Il (for Doctoral
Dissertation)]

HERER Subtitle 0

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

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

FLBEAI Course Type BREER AR MR E

FAERLERE Year 2024 EEIES Course Number 055002

HAR Semester WA B {7 Number of Credits 8

BEMRE Type of Class A5 2 G SC(HF | BHREER Year of Eligible Student 1~3
7%)

»&%#F 52X Eligible Department/Class R HI

F2/31)> % 3—FK Numbering Code ENV_ESD 7802

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

A 5] RER P GREEFHER)

LARJLI—F:-LARJL Level Code, Level 7 ORFRE () MR A R ER B E A )

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

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

B E83—F- 558 Language Code, Language 2 HAGER OREOASAAVHNAZE, SHBRERIMENSHE (AL

Type BB T IEEE) AU E T AR

thFEBBIEEDRE Availability of other 2 RA]

faculties

## BEEIF Other Information R P AR B [MERE ]

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

F—"7—F Key Words

5

Doctor’s thesis

2% BH4Z Course Objectives
BRIERIFICE T A TV, LR S ERT 5,

Research on environmental sciences and complete Doctor’s thesis.

H|5Z B4E Course Goals
LR SCDFER

Complete Doctor’s thesis.

{2 %51 Course Schedule
TR B OFED TFIC, & HOBET —< BT 50582179,
Research under the guidance of supervisor(s).

#REFE (PE-EB)FDODABRLSE Homework
TE B 7R AR AT I8 & SCRRIERE N R S D,

Need constant research and reading papers related to the research.

FRAESME D E#EEH % Grading System

% R RIS, PRRRTORE, HE~OTWMARDN, im0, MmO E S SIS X > Tk
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 = EH BB DS Other Faculty Requirements

TX R+ Z Tl Textbooks

XI5 E X Reading List

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information

2/276




F B4 Course Title BRIE L 53 3G Ft 1 [Seminar in Environmental Science Development 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 RER AR A
FAERLERE Year 2024 FEIES Course Number 045001
HAR Semester A B {7 Number of Credits 4
B R Type of Class A5 2 G SC(HF | BHEREER Year of Eligible Student 1~2
7%)
W& F 252X Eligible Department/Class BREFR I
F2/31)2 %4 3—FK Numbering Code ENV_ESD 6612
KS¥EI—R 8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
A 5] RER PP GREEFHER)
LARJLI—F:LARJL Level Code, Level 6 KFPE (& L - B A B CRENZRNAOR H , BHEEEER B)

th 4 ¥E0—K 4 Middle Category Code, Title 6 Ao faE

INAEEO—K 4 Small Category Code, Title 1 BREEHL Fim SRR

‘EEE0—K - E & Language Code, Language 2 BHARFERLOFEGEONAV N, ZlBE R ERIHERSIE(HAR
Type BB X T IEEE) AU E T AR

PP BEIEEDTF Availability of other 2 RAf

faculties

## BRZE I8 Other Information R P AR B [MERE ]

BEEMA Class Method 1 iz 3ERE B Cel o 20)

F—"J—K Key Words

A SCHE R

Reading and writing scientific papers

23D H1Z Course Objectives

BRBEICBE T D ENS O ZEIC ki, BRI 5, FIZ, B OBFPE B Oif 300 B 0 ORFFEOME BRI AR E L, iR
Z U CHEFERD 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 . b LT, FNIVE /NSRRI NV—T DHEBICL>TEMENDLEI T —IIBIL ., hF DR FLE, s
N, Fe, BRbRET D, BEFIEOFEMIT, a—REIC8 25,

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

£FEFEE (FE-EB)FDABLSE Homework
K (P 7 )a—RA8IF —DFRITHED,
Following the suggestion by the course (sub—course) seminar to which you belong.

AAESTM D E# L% Grading System
i~ O EBR(G0%) L FE RGOV FLA 35,

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

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

3/276




FLB 4 Course Title PR R BIATSE 1 [Research in Environmental Science Development 1 (for Master’s Thesis)]
HERER Subtitle 0
EEZE Instructor B I K [Chief of the Division] (KB BB R F205%)
Y E Other Instructors | B2 ZB[All Staffs of the Division](KFBi BB AL FB5e)
FLEEAI Course Type BRESRHEBE R MR E
FAERLERE Year 2024 FEIES Course Number 045031
HAR Semester A B {7 Number of Credits 8
BEMRE Type of Class A5 2 G SC(HF | BHEREER Year of Eligible Student 1~2
7%)
W& F 252X Eligible Department/Class BREFR I
F2/31)2 %4 3—FK Numbering Code ENV_ESD 6622
KS¥EI—R 8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
A 5] RER PP GREEFHER)
LARJLI—F:LARJL Level Code, Level 6 KRBT (ﬂki'iﬁrﬁqﬁﬁ) HMEH GERNZNAORE | AFEiEERH)

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

INAEEO—K 4 Small Category Code, Title 2 BREE LSRRI 2

‘EEE0—K - E & Language Code, Language 2 HAGE R OBGEDNSAV U TNARE i HE R ERIEASE (AR
Type FE XTI IR ET DI

tFEEHEBEDTAE Availability of other 2 RA]

faculties

## BRZE I8 Other Information R P AR B [MERE ]

BEEMA Class Method 1 iz 3ERE B Cel o 20)

F—"J—F Key Words

E43m3C

Master’s thesis

23D H1Z Course Objectives
BREERHEIZET DR AT B LR SCEERL T D,

Research on environmental sciences and complete Master’s thesis.

H|5Z B4E Course Goals
B SLOFER

Complete Master’s thesis.

225 Course Schedule
FREH B OFEDO T2, % HOMNFET —< BT 538 417), BARRZRFZEEH ISV T, fREHE TR T 528,

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

#REFE (PE-EB)FDODABRLSE Homework
TE B 7R AR AT JE & SCRRIE RN R S LD,

Need constant research and reading papers related to the research.

AAESTM D E# L% Grading System
EERARAENMICRTS, PRERSTREL, BHHSUERICAKL TWDZ e R DSt e 5, i
FLAARDL, B LERSC, B LR SIRELEETTICL T, ERBESHEDOGHICE SV CGEHEd 5,

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

uu

~DIRY

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 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

XI5 E X Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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FlE4 Course Title

BB s Fundamental Course in Environmental Science]

S ERER Subtitle [

EEZE Instructor

GARCIA MOLINOS JORGE [GARCIA MOLINOS JORGE] (AtkisiifF et % —)

B # B Other Instructors

B A E[Al Staffs of the Division] (K PR R 2F%)

F BFER Course Type R R E

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

W &REF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code

ENV_ESD 5101

KS¥EI—R 8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

FRERER ™

BRTLR R BRETEE 7R K0

LARJLa—R-UAJL Level Code, Level

5 Kbt (11« BRI PR H CEREZRNAEORR) | Kb
SRl

X5

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

1 Aflam

IND¥EO—R £ Small Category Code, Title

0 Z DM A HI72H D)

EE3—K+E & Language Code, Language

1 SERETITORHE

Type

P EREIEZED T E Availability of other 1A

faculties

## REEIF Other Information BREGAL P AU BRRER B

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

F—"7—K Key Words
KRB EZOXR . Fifoe ATHE7R B R B AR, AEHER, WS ERME, AEBREFIH U SRR, BRI AL, BREEE 1R
W, B A A AR, b — BB EHA

232D H4Z Course Objectives

ARIA—ZZLUTF D350 BERHYET

(1) HhERBR LMDV COFERER Ik (BEEE) 2B 52 &,

(2) BREREO P TY, BUE, FRIE B SN QOB TE (REELE), AEIR, 55, LRFIRZRE) IC oW TEfiFET 228,
(3) BREZIRE MR [ 7o B - FHANEIC B 2 Fnalk 2 BRAE -5 2 8,

H|5Z B4E Course Goals
BREE AR B D B AR AR A CE AR L, [BREBER PR IS B DO ¥4 2T DB LB B B I B 4282
XU —REHATIIENTED | ZEERIFEAELLTWVET,

2 ¥5HE Course Schedule

AR A

- M EK BRI U E e rT RE

AR AR A B I & O T REZR B S B AR
cRAEZEENC IS DAY LI

EREREF R LT S E RN

< A RER I e
BVERRIC I B S

YK AR B

B LD BRI Y L BREE) A2 DI
HEPE YRR

- HUPRZE IR £ 2 Ol

1oL

#REFE (PE-EB)FDABRLSE Homework
TE B L (2L TR ISR N DR O MG A 1T S D)

ST BE#LH % Grading System
B3~ HJE(WZH)

SEAEHEFE(30%)

LR —R70%)

fh = EH BB DS Other Faculty Requirements
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TXAbZF)E Textbooks

XI5 E X Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
SRR HERE R B T, JICA PSS KRR 7 1 S D ETT,
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FlE4 Course Title

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

S ERER Subtitle

(g 0

EEZE Instructor

THEF HESC [OKINO Tatsufumi] (K2 ERBR B2 2 HF FE0%)

B # B Other Instructors

)11 SFISHIKAWA Mamoru] (HEERER BERHEAFZERE), RAM AVTARIRAM AVTAR](HERER 15
B AFZERD), B2 E—EBINORO Shin-ichiro](H#h Bk B8 85 Bl F#WF 22 F7), B #H —
[S.HAYAKAWA Yuichi]( Ht Bk B8 52 Bl 77 #F 2% ), GARCIA MOLINOS JORGE[GARCIA
MOLINOS JORGE], £&J1 1E#=[MORIKAWA Masaaki](HUERBREE BRI 20F 9200, AN TR

U2 —[KATABA Andrew](&k[E FHFFE67)

FLB7ERI Course Type BREFEFHE R ELE
BASEEERE Year 2024 K& &S Course Number 045009
HAR Semester 1% 8 (F % — | B Number of Credits 2
L)
B ERWEE Type of Class Hisis ¥R E R Year of Eligible Student 1~2
W &REF - U5 Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_ESD 6301
KS¥EI—R 8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
A 5] RER PP GREEFHER)
LARJLI—F:-LARJL Level Code, Level 6 KEEBE (&1 - BEPIRR) B AL E CRRZNAFOFR B | FeiEEFR B)

th43#0—F -4 Middle Category Code, Title 3 Fidm

INYEEO—R -4 Small Category Code, Title 0 ZOM (BB H72bm)

=80 —NF-S&E Language Code, Language 1 HEETITOREE

Type

hFEBBIEEDRE Availability of other 1]

faculties

## BRZE I8 Other Information BRETAL PR R R B
1BEEM A Class Method 1 xFifi i A B e o )

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

23D H1Z 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.

H|5Z B4E Course Goals

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

these environments.

{2 %51 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: CO: and PM2.5

Development assistance for environment management: waste management

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

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

#REFE (PE-EB)FDODABRLSE Homework

Students are sometimes required to submit a short report.

AAESTM D E# L% Grading System

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

fh 2 EBIED S Other Faculty Requirements
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TXAbZF)E Textbooks

X I5E X Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{§#% Additional Information
AT JICA BARE KB 7 12T MBI 5 B AROB SRR T,
This is a core class of JICA Development Studies Program (JICA-DSP).
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FLB 4 Course Title BREEVE YL bl il Advanced Course in Environmental Pollution Comparison]
HERER Subtitle 0
EEZE Instructor EH fn3h [TOYODA Kazuhiro] (RFBEHIERBREERL 7RI 5ER%)
HHLUE B Other Instructors
FLB7EAI Course Type RER M A
BASEEERE Year 2024 K& &S Course Number 045006
HAR Semester 25 W (4% — | BAIE Number of Credits 2
L)
BEMRE Type of Class b &R ER Year of Eligible Student 1~2
W &REF - U5 Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_ESD 5201
KS¥EI—R & Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
RG] BRETFF P GREGE 75
LARJLa—F:-LARJL Level Code, Level 5 KZFZRE (&1 - B AL B GERNZNEOR B) . KEFEpEIhER
¥FHH

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

INAEEO—K 4 Small Category Code, Title 0 ZDM (B ErHm)

S 3—F 558 Language Code, Language 1 FEFETITHOR

Type

I EEEDTE Availability of other 1 #f

faculties

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

F—"J—K Key Words
HIER(L 22, HIER LS, SR 3R, AKX R . KRG YRR B ihih e, gAY | A EILH#E, atee, mr-uLr
TR R BESE Y B L5y

232D H4Z Course Objectives

R EEORMARAHEI B FAD B EOMECHE, AREREAZLEML LT, BAZRE CORBRERE &I D
MDD SIE T, JetEE O A 2 5k LA, 2 B EIZw A AL B R ERE 1A H 2O T /A TX
DEDREANERELRBERT AT 5 THIEE AL LR A BT,

Fl|3%= H4Z Course Goals

L. FRZEAS BB YRIZTOIC, AR TORBRBREAED mROE L 2RSS,

2. LW B IR O BE DR~ OB RN E T D720 OHLEETED,

3. BEO BARERELDIRLEICEUE L CHIFTBIECHIE O RIFL B L TIDORNIEHITOT D,
4. BEREIG OB G R L AR E OV A7 O ALV A TE D IS5,

235 Course Schedule
DAV T —ar, MUBEREEL KRS O ERAR ., B L@ L iR (b5

)
) A BV B G Y LA R EY A7 D RFEDLY

) KB BREE T DL DO HIERAL S0 258

) R OWAHE DA R 7R B RS D IFE SR

) ZINFE ORE OBLIRIZ DWW TOR KD

) KRB Qe DR DE S

) SEERDBRIERN 2 AL Z)—[BTHZ FIOEE

9) 18 B R T TR R ST RE DAL TS T OVE Yeod s 25T At
10) ARY— /<GB O i BEEY) O M8 AL 5y O BFFE 0D JEE 5

1) drRfEZEdh e A ST | [E BRI 0RR v o & oo Bt

12) ZE ORFEOBLRIZOWTOFREERAD

13) 77U H T DER TG YR Bl DFE N

EFEFEE (FTE-EE)EDODABESE Homework

AUFEOHETHE LS, HERRBE LD T, BIEO I GEDIB YOV TTEOE b, o g4
BRL QWD ZEERIREL GREREZTT), AHIRDOILHEOAFICHWITONDINIL TN TEZLY,
BITHIE T DT TIEARL BELLTOFEORETLILR0 N — TR IR BN T 5 LN A 2 A0
Tekdonsg,

ST BE#LH % Grading System
R~ OMMEEE (50%)EE-, 7V — T FhEaCR &R E (50%),

P ERRBRIE D S 4% Other Faculty Requirements
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TXAbZF)E Textbooks

XI5 E X Reading List

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

WEEDH—LR— Websites of Laboratory

% Additional Information
AGEFET JICA BIR K F PRl 0T MBI H RO RBR#E T,
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FlE4 Course Title

HiA= RE & IR F iR [Advanced Course in Geoecological Resources]

S ERER Subtitle [

EEZE Instructor

B #— [S.HAYAKAWA Yuichi] (K2R M ERBR B2 Bl 2E6%)

B # B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 K& &S Course Number 045033
HAR Semester 158 B 518 Number of Credits 2
ZEREE Type of Class Hisis XHERE R Year of Eligible Student 1~2

W &REF - 25X Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_ESD 6311

K5I —K -8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

FREAER

BRBIR e (BR BT S HH)

LARJLa—F:-UAJL Level Code, Level

6 R2EPe (e 1 - S M) S5 MR H GERIZNAOFR R | IFEFEERH)

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

3 ¥rim

IND¥EO—R £ Small Category Code, Title

L AR AT A

E5Ea—NK - &5 Language Code, Language
Type

1 SERETITOR

P EREIEZED T E Availability of other 1A
faculties
## 2 FE1H Other Information BB SR B R B

BEEMRAX Class Method

1 e 2ER H O o 7))

F—"J—K Key Words
HREN, e, AR VEe—~er v T GIS

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

23D H1Z Course Objectives

i ERRZE | EFEH LD E W HERBR BEIE OB ITIE, SESEREEFHIBAM SIS TV D, EFD
MR EIL B B ELL, BRI HERBRE OB, B ¥ AEIEOHPHTHICT2IGHET, HowaH I HEho
DPD, Rk F TIE VE—Mer v 7| GIS(HERIEHRT AT L) | 3 Wt ICBE S 27 7 a—Fh 5, BICEERICR T
HHIFTREIZOWT, REHFENOER T ETEE L AFEERZE L. B RS RO - o FiElIC OV T figs
DD, ZORIEITHFETIT,

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

H|5Z B4E Course Goals
Rl BRI L 31T D H ARER BEIE R D U - 04T FAEIC D W THERETRD D,

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

{2 %51 Course Schedule

. Introduction

. Frontier of environmental sensing

. Principle of sensing technologies

. Remote sensing and GIS

. GNSS for environmental monitoring

. Photogrammetry for environmental measurement

. Laser scanning for environmental measurement

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

. Geoecological landscape change 2

13. Geoecological landscape change 3

14. Critical zones in terrestrial regions

15. Final assignment and presentation

© 00 3 O U1 &= W DN+

—_
— O

—_
Do

#REFE (PE-EB)FDABRLSE Homework

Working assignment after lectures and final report

ST D BE#ELF % Grading System

11/276




Attendance and class participation: 40%
Working assignments: 30%
Final report: 30%

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

XI5 E X Reading List

S HER—LR— Websites

MEZEDHR—LAR— Websites of Laboratory
https://sites.google.com/view/yshayakawa/

{§% Additional Information
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F1H% Course Title KA B 2 B3R [ Advanced Course in Climate Change Impacts]
HEREB Subtitle 0
BB Instructor 12j% /8 [SATO Tomonori] CR=ABE - ER BR B AL =2 A FERE)
HEHE Other Instructors | GARCIA MOLINOS JORGE[GARCIA MOLINOS JORGE]
FLEEAI Course Type BRESRHEBE R MR E
BASELERE Year 2024 Ef[EEIZES Course Number 045010
HARS Semester 2% (Fk % — | BERIE Number of Credits 2
L)
BEMRE Type of Class s HEER Year of Eligible Student 1~2
W& F 252X Eligible Department/Class
F>/8J> %' 3—F Numbering Code ENV_ESD 6341
K5I —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
iR G BRI R HI)
LAJLa—F LRl Level Code, Level 6 RFpE (& 1 - TR BEMA B CREZRNEOR B . FEiEEE B)

th43#0—F -4 Middle Category Code, Title 3 Hiih

IND¥EO—R £ Small Category Code, Title 4 [EIRRER AR A

EE3—K+E & Language Code, Language 1 JWFETITHfRE

Type

P EREIEZED T E Availability of other RIS L)

faculties

## REEIF Other Information BRI BB E B
BEER A Class Method 1 *pms% 2R B G i o A0

F—"7—K Key Words

RURAE); BRI, VA2 8, WG, WG, IRFEIEER, ERER, KB, R¥

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

23D H1Z Course Objectives

RSP HIERIR RIS OV T, ENODIFIE | A=K A, KRk & 7253 B~ 0 588 F6 O JG BRI DR S DB ISR
T5

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

F:ZE B 48 Course Goals

SUEZSENC B CARERBUR 3 L OISR OB S DI S ZBEL, LR O 4 AL OW T T RICHATES,
(2) RAELEBDAH =K A

(b) KUEZE R FOF R TFIEB I MEZED FIE

(0) RIEEINLDER DI Z—~DEBL) RS

(d) 2Bt 30 hs ks

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

B%E1E Course Schedule

BRI RIBELE B D AT =R 5, % BBV R IS IC OV CHE#RETT), Bl 5 L ORI, B IR GRS AT
LOBfRE B ET D7 N — TR E1TD,

BRI N —TTEE), BRITT XN TRFEOHLTITVET)

1) K2R BN B 92 BURF B/ =L (IPCC)
2) BT AT AR =TT L

3) KIEZB ORI L EER

4) HEERRBE S F VA ST

5-6) )L —7IEE) - 3

7) YKIRODOAHETR L AR SRk~ 0D 5288
8) IKE IR ~DH

9) BELAEDRTE~DEE

10) M7 5

11-15) S LD %R

#2551 [0 BI3A VT T —a b7V —TVERREATH T I AW
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This course has two parts. The first part covers the mechanisms of climate change, and the second part covers the impacts of
climate change. In and after the first part, we will have group activities to deepen understanding on the complicated Earth
climate system.

The outline of the course is

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

3) Detection and attribution of climate change

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

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

9) Impacts on agriculture and food security

10) Extreme weather events

11-15) Student’s presentation sessions

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

£mEE (FPE-EHE)EDNELS E Homework

1, 2 RO AR —N(FTE 3-4 BRI E) 237 T &,

ST, I N—TRROUE 2 & THEREER I AN B L2 D AT,

RO L TR FAITRBEE IR TR EREITI, R TIE, BIRUIZHIRIZOWTREZE O T RIS LU, YR
7 BISEICOWTIRHT 5L,

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.

AT M E#E L H % Grading System

TREDFEHETIHmETT)

(1) BEHEFHERBLOT L —73RG0%)

(2) LAR—N25%)

(3) FERITI T DRI (25%)

Evaluation will be made by the following principles.

(1) Final and group presentations (50%)

(2) Assignments (25%)

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

fh 2 EBIED S Other Faculty Requirements

FHEDNEISC T N —TROREART T a— VEPRTET DT80 PIEEEZEA~O NG EUHE T D, E OB E L H 7
THREHITHITT 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 A #F} & Textbooks

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

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

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

X I5E ¥ Reading List

B AR—LR— Websites
http://www.ipcc.ch/

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

% Additional Information
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FlE4 Course Title

H SR B b 5l Introduction to Natural Environmental Studies]

S ERER Subtitle 0

EEZE Instructor

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

B # B Other Instructors

R 1% BRINEGISHI Junjiro] IERBR LR EMFTERE), Ve AFEISATO Tomonori] (MIEKER

BB 7ER%)
F BfE7I Course Type BRIERFBEEMELE
BAEERE Year 2024 EsEZI&E-S Course Number 045034
#ARS Semester 25 (Fk &% — | BAGI¥L Number of Credits 2
L)
BEMEE Type of Class e YWRER Year of Eligible Student 1~2

W &RFEF - 25X Eligible Department/Class

F2/31)>%4'3—F Numbering Code

ENV_ESD 6312

K53 —K -8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

FREAER

BRBIRH S (BR BT S HH)

LARJLa—R:-UAJL Level Code, Level

6 Kbt (1 s PT) SEMA B GERZNAOF | AF7EHa SR H)

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

3 K

IND¥EO—R £ Small Category Code, Title

1 N[ -ERE AT A

S #3—F- S5 Language Code, Language 2 AARGE R QYFEDONAV T NARE ZiE R ERIERASE (AR
Type FE XTI IR ET DI

P ERBIEEDRIE Availability of other 1 A

faculties

#i EZEIH Other Information BB SR B R B

BEEMRA X Class Method

1 e 2ER H O o 7))

F—"J—K Key Words

ARER, BREL, Sl WHEEER, 7L

ecosystem, environment, climate, material cycling, model

23D H1Z Course Objectives

HORERBEZ B 925 L T ERR L & DT BRE L AR R DFE

WCEAL CHREMN SRR 5,

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

Zl|5Z B 4Z Course Goals

BRELLAERER DR EDM 2 R B L OE T L O HEE 5,

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

225 Course Schedule
HAL A EARE R &R )

PNy e RN S
LRIk VI 153
RIS & o 5 f5
I e i & A<

AR B SR A D SR EE A
B LY E G R
RBEAEEARERDINE

S

— WA REHEE L

IR LA RN
AERERETET VO R

Guidance (Terrestrial ecosystem and climate)

Solar radiation and climate

Energy budget at the land surface

Atmospheric boundary layer and regional climate
Land surface processes and climate

Controlling factors of ecosystem structure
Food web and material cycling

Ecosystem response to environmental fluctuations
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Photosynthesis and primary production

Estimation of primary production

Ecosystem responses to global warming

A fundamental concept of modeling on temporal ecosystem changes

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

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

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

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

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

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

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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F B4 Course Title KB BR 3wl Advanced Course in Hydrological Cycle]
HERER Subtitle 0
BB Instructor 12j% /B8 [SATO Tomonori] CR=ABE - ER BR B2 AL A FERE)
HHLUE B Other Instructors
FLB7EAI Course Type BRESREBE R MR E
BASEEERE Year 2024 s E1FE-S Course Number 045007
HAR Semester 1% 8 (F % — | BAIH Number of Credits 2
L)
BEMRE Type of Class b HEEER Year of Eligible Student 1~2
W &REF - U5 Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_ESD 5202
KH¥EI—R A Major Category Code, Title ENV_ESD Environmental Science_ Environmental Science Development
RG] BREERF PP (BRELE 70
LARJLa—F:-LARJL Level Code, Level 5 KBt (&1 B PR) PR B (e NEOR B) | KR tmiz

EadE

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

INAEEO—K 4 Small Category Code, Title 0 ZDM AR D)

EE3—F 555 Language Code, Language 2 AARGELOEFEONAVTNAZYE, STl R ERICHERSE (AR
Type BB XITIEER) B E T AR

I EEEDTE Availability of other i)

faculties

## REEIF Other Information BB BB E B

B ER A Class Method 1 *pm %2R B G i o A0

F—"J—K Key Words
KGR, [T, R, KU, ARTEE)
Hydrological cycle, Meteorology, Climatology, Hydrology, Human activities

2% BH4Z GCourse Objectives

RIGERIZBE T 2KGT, [ET:, KICFO TR Nia cl S ERAR 45,

RITHIERBRBE DL TEA L0 N A 5 Lo AR BB R D AR AR AT R 72V T D, K OTEER 1L, Tl BB D HIER BRI C 072 5%
K722 A — )V OB 7 e A 5. U CRRAEL CD, ZOFEER OMRFE TRITFZE(L L, ZOMEE N E LT 20 L [FIK
(2, TRF — LW B A, R TIE, KOIEERZ N —AL7230, BI# 9B R G F 0K SUF O FLp ) 7o R HR 4 PR A
T 5, EHIT, KMPERT2IBRTHEIE T Lk LR, TokE, AMIEEIZRE . KIEREBREEEOMBEMICHEREZ YT
N

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

F;Z B & Course Goals

IROFFERIR BRIV AL FROMEE . KIEER T R R | RER~FUBH O KIE R O R L OKUE DT AL BN R 77
BEIOMEL AL 05T 228N TED, AR TEHGLIMMA T, KICBET 25 AR K ECKETRME,
SRUFEZE T 70 & BRSO Sk oD BRBE M RE A ARIR 25 720 DR 77 A AN -ORR A E A BRARE L | FFJRIC VD ZENTED,
Students explain physical and chemical characteristics of water, the mechanism of global— to basin—scale water cycle, and the
role of water cycle in the Earth climate. Students acquire basic knowledge and research methods to solve global and regional
issues related to hydrological cycle, such as natural disasters, water resources management, and climate change.

235 Course Schedule

AHECIXLL T ORI TGEREED TV [KBERREROF —TV—RDO—D2ThHHD, Hx DRKOEE IR
M72 B E UL IE SV, BRI O T EE 10 /0L, 81 B ETORSMRSLE B B ETORLA THROMBHBIT),
1. AKPEER D E

K IRFER K OME

. REHF DK

. RREERE

. ER

. KBS (RAR ST - HERN - 5 R

. BRI O KGR

I =Y/

10. it &)1

© 0 N O O &~ W N
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1. MF

12. [FfLARERTEER

13. REETNEREET IV

14, HERIEBZ L LK TEER

15. KPEBRE N TS ED

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

© 00 3 O O &= W DN —

. River runoff

—_
— O

. Snow

. Isotope and water cycle

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

—_
Do

#REFE (PE-EB)FDODABRLSE Homework
78 TIE ELMS 2l U CRRIE BT 0, RS % I3, RAAICE T DL R —hAERL ThH),

Lecture handout will be available on ELMS. Students need to submit a final report after all scheduled classes.

BT D EAE L% Grading System

INVIR =R EFAIEL R —MIINZ T, IR AFEMMEIC IR S NG T 5, BRIZDOLRIZILLT D@V Tha,
(/PR =R L UL AR —1 (T0%)

QEFI DA MmM: (30%)

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

P ERRBRIE D S 4% Other Faculty Requirements

TX X #F W Textbooks

— RSN R RIS, 2016

JK 3L/ Wilfried Brutsaert #; 42 H R BAGR : 237 AR

AR TIXEWFFAONEZEI T-DFFED T FANCHB FIZIBEE L2\, Bifi 32k eHc iz R 35,

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

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

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

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

{§#% Additional Information
If you have questions, please feel free to contact T. Sato (t_sato@ees.hokudai.ac.jp).
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F B4 Course Title BRBE I i B 2536 Advanced Course in Environmental Geoinformatics]
HERER Subtitle 0
EHEHE Instructor RAM AVTAR [RAM AVTAR] CK*¥ Bt i ERBR BE LA 70 RT)
HHLUE B Other Instructors
FLB7EAI Course Type BREER LR MR E
B Year 2024 Erfl &I FE-S Course Number 045011
HAR Semester 1% 8 (F % — | B Number of Credits 2
L)
BEMRE Type of Class b &R ER Year of Eligible Student 1~2
W &RFEF - U5 Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_ESD 6311
KH¥EI—R A Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
RG] BRETFF P GREGE 75
LARJLa—F:-LARJL Level Code, Level 6 KEEBE (&1 - BEPIRE) B AL E CRRZNAFOR B | FeiEEFRB)
th43#0—F -4 Middle Category Code, Title 3 Fidm
IND¥EO—F -4 Small Category Code, Title 1 N[ -ERET AT A
S 3—F 558 Language Code, Language 1 BEFE TR
Type
hFEBBIEEDRE Availability of other 1]
faculties
## REEIF Other Information REGAL P RS BARERL B
BEEM AR Class Method 1 xfifi i A B e o )

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

23D H1Z 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.

F:ZE B 48 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.

$23E1H 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
13. Hands—on—training on satellite data processing —3
14. Hands—on—training on satellite data processing —4
15. Final Assignment/Presentation

© 00 3 O U1 W= W DN —

—
—_ O

—_
Do

#REFE (PE-EB)FDODABRLSE Homework

Working assignment after every lecture; Final report
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RSl E# LA % Grading System
Attendance and class participation: 30%
Working assignment after every lecture: 30%
Final report: 40%

fh 2 EBIED S Other Faculty Requirements

TX A Z T} Textbooks

FAEIEEEE Reading List

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

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

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

BEAR—LR— Websites

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

% Additional Information
If you have any difficulty registering for this course or schedule please contact me at: ram@ees.hokudai.ac.jp
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F1H% Course Title K& RS Advanced Course in Water Resources]
F 5 REH Subtitle [ A= BB IR %2 [Mountain Geoecological Resources]
EEZE Instructor JEE b= [WATANABE Teiji] (KB HhERBREERL AR FEB%)
HHLUE B Other Instructors
# EFEA Course Type BRETR PR MF R
BASEEERE Year 2024 s E1FE-S Course Number 045012
HAR Semester 1% 8 (% — | B Number of Credits 2
A)
BEMRE Type of Class % HEEER Year of Eligible Student 1~2
W &REF - U5 Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_ESD 6311
KH¥EI—R A Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
RG] BREERF PR (BREGE 70
LARJLa—F:-LARJL Level Code, Level 6 KB (&1 - BPL) AL E CERONAFOR B | FeiEERB)
th4#3—K+ 4 Middle Category Code, Title 3 K
INS¥E3—K -4 Small Category Code, Title 1 AR -ERET AT A
E553—F 555 Language Code, Language 1 JLEETITHRE
Type
P EEIEED TR Availability of other 1 7]
faculties
## REEIF Other Information RELAL P A PHEER B
BEEMRAX Class Method 1 kb ERE B O o )

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

2% BH4Z GCourse Objectives

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

Fl|3%= H4Z Course Goals
To learn characteristics of natural environments in mountains; to learn interrelationship among landform—geology—vegetation—
human impacts; to learn major environmental issues in the world’s mountains; and to discuss the measures to solve the problems.

{2 %51 Course Schedule

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

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

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

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

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

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

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

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

(10) Mountain ecotourism

(11) Biodiversity and geodiversity/geotourism

(12) The Himalayan Environmental Degradation (THED)

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

(14) Group presentations

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

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

£FEFEE (FE-EBFDABLSE 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.

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

fh = EH BB DS Other Faculty Requirements
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TX R -#FEE Textbooks

FAEIEEEE Reading List

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

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

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

WD =, RBE— huE, 2017

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

B AR—LR— Websites
http://www.teiwatanabe.com

WEEDH—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 I to increase the effectiveness of this lecture course.
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F EH 4 Course Title Witk BR 5% 53 Advanced Course in Watershed Environmental Science]
HERER Subtitle 0
EEZE Instructor MR 75 8K INEGISHI Junjiro] CK*#Be ERER BEAL #HF5EB%)
HHLUE B Other Instructors
T BT Course Type RS REEMEA
BASEEERE Year 2024 K& &S Course Number 045029
HAR Semester 25 W) (Bk & — | BEGIE Number of Credits 2
L)
BEMRE Type of Class b &R ER Year of Eligible Student 1~2
&P F} /52X Eligible Department/Class
F273>4'3—F Numbering Code ENV_ESD 6302
KH¥EI—R A Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
RG] BRETFF P GREGE 75
LARJLa—F:-LARJL Level Code, Level 6 KEEBE (&1 - BEPIRE) B AL E CRRZNAFOR B | FeiEEFRB)

th43#0—F -4 Middle Category Code, Title 3 Fidm

INYEEO—R -4 Small Category Code, Title 0 Z DM R B H72H D)

E553—F 555 Language Code, Language 2 HARFENR CEFEONAV INAZE, ST R ERIEHNSE(BAR
Type FE X TIRE) IR ET DI

tFEEHEBEDTAE Availability of other 1]

faculties

## REEIF Other Information REGAL P RS BARERL B

BEEMA Class Method 1 iz 3ERE B Cel o 20)

F—"J—K Key Words
HL ST R, R, DRIECE B, ZEREREERE, R A SR

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

232D H4Z Course Objectives

WA — L COkk 2 7o A REEIN 727 me A BRiR . 21 C, MG B BRI e A2 kk & 72 R O K25
S FRIZ, LT O RICB U TRSESR T2,

1. P> E B S B B SR OHE IS L RE

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

3. PRAELEICITH 72 2GR

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.

Fl|3%= H4Z Course Goals

1 FIRAAR T 5 FE R B E R ORI EZ I TE5
2 HERELEE R ERAL T A0 DERT T u—FEHATED
3 MR OMRELE IR EEAR R AR TED

4 A WRPERE RO EEMELIRBEA SR TED

Ab
. Ab
. Ab
. Ab

e to describe in detail the structure and function of major landscapes within watersheds
e to explain major approaches in quantifying the structure and function of watersheds

e to explain principles and theories in sound watershed management

e to discuss the importance of and issues in integrated watershed management

B~ W Do

2% EHE Course Schedule
1 PRI DR S & SR ER AR
2 RBBRBEIRIE

3 BT

4 EREROREE LR
5 hiblig

6 WHEBLOKIEER

7 BWHEL A RE R RE
8 (B OAE 1E LS HE
9 BEHOEELRIR

10 mBirE e

11 SBlowE L Re
12 FAfvEE SeElE B
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13 Wl H O G & 22
14 IN—TF 4 AN ar
15 G

. Fundamental perspectives on watersheds
. Landscape indicators

. Landscape analyses

. Ecosystem structure and function

. Sediment and fluvial geomorphology

. Material and water cycling

. Food-web and ecosystem function

. Structure and functions of riparian zones

O© 00 3 O U1 = W DN —

e
—_ o

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

—_
Do

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

15. Summary

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

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

ST BE#LH % Grading System

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

2. @A ~DZNN20%)

3. /IR —1R20%)

4. FHERLR—R T LB (40%)

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

2. Participation in discussion(20%)

3. Interim report(s)(20%)

4. Final report/presentation(40%)

fh 2 EBIE DS Other Faculty Requirements

TX R EFE Textbooks
EEPICHEELET

will be notified in the lecture

H# &I ERE Reading List
P ELES

will be notified in the lecture

S HER—LR— Websites

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

{§% Additional Information
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F1H% Course Title BRI 2SR [Advanced Course in Environmental Conservation]
HEREB Subtitle 0
BB Instructor g S [TSUYUZAKI Shiro] (KBt i ERER BRI AIFZER%)
HHLUE B Other Instructors
FLB7EAI Course Type BRIER AR MR E
B Year 2024 Er S &I FE-S Course Number 045002
HAR Semester 25 # (Bk ¥ — | BAGIE Number of Credits 2
A)
BEMRE Type of Class % &R ER Year of Eligible Student 1~2
W &REF - U5 Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_ESD 6312
KH¥EI—R A Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
RG] BRESFF B GREGE 75
LARJLa—R:-UAJL Level Code, Level 6 KFFE (& 1 - FPIRD) BP9 A B GEENARNAEOFR B FStREE R)
th43#0—F -4 Middle Category Code, Title 3 Fidm
IND¥EO—F -4 Small Category Code, Title 1 N[ -ERET AT A
E5B0—KF-E 58 Language Code, Language 2 BARFEROFGEONAVANARE, Tl B R ERIHEHASE(EAR
Type FE X TIRE) IR ET DI
tFEEHEBEDTAE Availability of other 1]
faculties
## REEIF Other Information REGAL PR M BARERL B
BEEMA Class Method 1 Fifi i A B e i o )

F—"J—K Key Words
ERER., BREE, WAL, B, A, T

ecosystem, environment, disturbance, succession, conservation, restoration

2% BH4Z GCourse Objectives

BREER D BREL TR DT - A RER A T D HNLL, DR — /ARTFHIC DWW CRIA -5, BESEMEIS, Z2fMfy-rE
BNC AT 203, ZD2EMIR7RZEA b A MUBRUR D D HIERBUE L Z DWW Ol BEEE DR BMEIC DWW TEB T 5, DV,
MR E B ONOFEFEL LTI, TICALNAEREROEEERIIOWTELET L, b, A REFE
LT BRI R B4 REREE ~ DG H ATREPEIZ DV TS,

[ explain the units of plant communities and ecosystems and the scale-dependent environmental factors, because of the basic
concept. Community structures change temporally and spatially with various scales. 1 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.

H|5Z B4E Course Goals
R A SER L LT BRSO T~ DS R F T 5,

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

{2 %51 Course Schedule

% 1 A XCDICERERRF LD

%2 [\ BRI TR R

% 3l BRf-FESE - AERER

Al BEEEONRE— LR —L

%5 | AERBROSAN

56 [nl FEELIC T AR OINE

%7 AR

%5 8 [a] AHAAEH EFERMIBE S

B9l FoAEY LY

%10 Bl AR A

55 11 [7] FREE SRR ME

% 12 [\ FEER ZARPE DAERT R

513 [l HEAREELER

55 14 [8] (RAAREFLIEE A RRT

% 15 B £&6

. Introduction to environmental conservation
. Population and the dynamics

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

. The distribution of ecosystems

. Responses of ecosystems on disturbances

D O B~ W N~
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7. Biological invasion

8. Inter—specific interactions and competition

9. Island biogeography

10. Ecosystem conservation

11. Community diversity

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

14. Conservation ecology and Restoration ecology

15. Summary

EFEFEE (FE-BEE)FDORANAELSE Homework
FREFAPRREONFITESL TRLZE,

Should know the introduction to ecology before joining this lecture.

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

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

fh 2 EBIED S Other Faculty Requirements

TX R+ Z Tl Textbooks
mERPHRETRT D,

References are indicated in the lecture

FAEIEEEE Reading List

BEELABER O B IR — 22X M | ORI A RES: / BHE M4 T ALEE K H R 2, 2008

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

BEPITHEAN TS

The references will be indicated in the lecture

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

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

{§% Additional Information
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FLB 4 Course Title FE R PR BE 43 Advanced Course in Frozen Ground Environments)
HERER Subtitle 0
BB Instructor )11 5F OSHIKAWA Mamoru] (RZEBE HIERER 55 AL #F 20158)
HHLUE B Other Instructors
FLB7EAI Course Type BREER LR MR E
B Year 2024 Erfl &I FE-S Course Number 045016
HAR Semester 25 W (4% — | BAIE Number of Credits 2
L)
BEMRE Type of Class b &R ER Year of Eligible Student 1~2
W &REF - U5 Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_ESD 6310
KH¥EI—R A Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
RG] BRETFF P GREGE 75
LARJLa—F:-LARJL Level Code, Level 6 KEEBE (&1 - BEPIRE) B AL E CRRZNAFOR B | FeiEEFRB)
th43#0—F -4 Middle Category Code, Title 3 Fidm
IND¥EO—F -4 Small Category Code, Title 1 N[ -ERET AT A
S 3—F 558 Language Code, Language 0 HAGETITORZE
Type
hFEBBIEEDRE Availability of other 1]
faculties
## REEIF Other Information REGAL P RS BARERL B
BEEM AR Class Method 1 xfifi i A B e o )

F—"J—K Key Words
B AR AT KTEER ., 2R PR R BT

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

232D H4Z Course Objectives

AHEZETIL, PR AAR I B L CAE R 358k & 72 B AR HEBR P RE Bl G (M - % - K S0) B DL &b 12, el fe
WTOAN—HROIAERROHY HFE2E 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.

F:ZE B 48 Course Goals

WA - K AR - D FE VS B Btk 1 2 351 DA N2 BRAE T2, TR T KA =D 775« B KB E R A B O E BB L OVENHIT
AT DHITET O AKTE BRI AR 72 & DFE B A 55 S LD T 2B A Bl T A& H RO ILAFRARIC DN TE R D,
Participants will understand frozen ground and permafrost, and their related geomorphic and hydro—meteorological phenomena.
The participants will also consider human—nature sustainable system on the cold land regions.

2 &1 Course Schedule

. FEV TR O R

. R - BRI N D R Rl R K SCT e R
R (7 AT ) Pl B s AL 1)

. FEREICRBITDERE H AR DI

B> W DN

. Landscape of cold land region

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

4. Symbiosis in nature of the cold land region

wW DN =

EFEFEE (FE-BEE)FDOANAELSE Homework
FRIZERES 720,

None

FRIESEM ) E# &5k Grading System
22~ DB INHESE (T5%) 3 L R — 251 LV 24T 35,

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

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks
R TPICE R AR T D EEBIC, B ELEERN T D,

Handout is given and book information is provided in the class

X I5E ¥ Reading List
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The Periglacial Environment - 3rd ed.—,/Hugh M. French: Wiley, 2007

BEAR—LR— Websites

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

% Additional Information
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F1 B4 Course Title s A Be 223 Advanced Course in Applied Ecology]
HEREB Subtitle 0
EEZE Instructor Jeilfy Bz [SENZAKI Masayuki] (K2 BEHERBRBERL AFZERD)
HHLUE B Other Instructors
FLB7EAI Course Type BREER LR MR E
B Year 2024 Erfl &I FE-S Course Number 045040
HAR Semester 25 W (Fk & — | BEGIE Number of Credits 2
L)
B EMHAE Type of Class b &R ER Year of Eligible Student ~
W &REF - U5 Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_ESD 6312
KH¥EI—R A Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
RG] BRETFF P GREGE 75
LARJLa—F:-LARJL Level Code, Level 6 KEEBE (&1 - BEPIRE) B AL E CRRZNAFOR B | FeiEEFRB)
th43#0—F -4 Middle Category Code, Title 3 Fidm
IND¥EO—F -4 Small Category Code, Title 1 N[ -ERET AT A
E5B0—KF-E 58 Language Code, Language 2 BARGEROWFEONAVINAZE, Sl R ERICEH SR (AR
Type FE X TIRE) IR ET DI
tFEEHEBEDTAE Availability of other 1]
faculties
## REEIF Other Information REGAL P RS BARERL B
BEEMA Class Method 2 %t AL B (i)

F—"J—K Key Words

SRR, HERRBEAE), (REF—7 v REXT A ARRREH, FR-RHEM vy 7| s~ rafiEs
biodiversity, global environmental change, conservation target, reserve design, ecosystem management, research—
implementation gap, landscape and macro ecology

2% BH4Z GCourse Objectives

M ZAFRNED FAEE A L BB SR | I L OVEERIR B TFIEL TS, R, LT ORICHOWTERATRD 5 1 1) AWM D
TSR L2 DR, 2) WS RRIEDIRFZE M) 20— LERBV LR 3) Bk 2 7R R BETFIELZ DX —F b 4) B DR 4D
USSR S A7y O

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

F;Z B & Course Goals

1) AWM SRR DR EEFR L Z ORHEE T TE D

2) B BIRFZE AT — AT BT B EM SR EOBREh B K 27 T& 5

) ERA IR ETFIEDR, #—7 b HBEHPITED

4) OO LREZ ] TX5

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

225 Course Schedule

1. [FLHIZ

2. EMBERIEORE KRR

3. AEWMZ RO E

4. BEEEBHEE. FHAER. B

5. R R HhOREE LSS WL

6. ERMDOBE LB

7. A krE

8. fEREE - FROLR 2D

9. fEREE-FEOLRED IR

10. HEOREO B

11. BHEOREDFHEE

12. EH-~7nAr— L TCORE {L#EX T A1 LB
13. ARROEIT, 7V —2 A7 ZOHH
14. BREDOFEEEE R EGEME

15. F&H
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Introduction

Components of biodiversity

Values of biodiversity

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

Habitat degradation and environmental pollution

Invasive species

Theories in population and species conservation

O© 00 3 O U1 = W DN —

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

e
— O

. Cases in conservation of communities

—_
Do

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

14. Issues in practical conservation

15. Summary

REEE (P BB EONELS B Homework
R RTITHE R S U7 2 A MR S DN A B T 35< 2 b

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

ST BE#LH % Grading System
FREA~OBINIEFL(30%) & LR —NT70%) D &I L > TREM T2,
You are scored by the attitude in the lecture (30%) and report (70%).

fh 2 EBIE DS Other Faculty Requirements

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

XI5 E X Reading List

S HEHR—LR— Websites

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

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

HERER Subtitle 0

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

HHLUE B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 K& &S Course Number 045021

HAR Semester 158 B 518 Number of Credits 2

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

W &REF - U5 Eligible Department/Class

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

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

LARJLa—F:-LARJL Level Code, Level 5 KZFZRE (&t - B AL B GERENZNEOR B) | KEFEpEIh@ER

F#FH

41— -8 Middle Category Code, Title | 5 fii{ ¥ - 4

INYEEO—R -4 Small Category Code, Title 0 Z DM R B H72H D)

E553—F 555 Language Code, Language 2 HARFENR CEFEONAV INAZE, ST R ERIEHNSE(BAR
Type FE X TIRE) IR ET DI

tFEEHEBEDTAE Availability of other 1]

faculties

## REEIF Other Information REGAL P RS BARERL B

BEEMA Class Method 1 iz 3ERE B Cel o 20)

F—"J—K Key Words

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

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

2% BH4Z GCourse Objectives

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

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

F;Z B & Course Goals

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

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

$23E1H Course Schedule

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

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

1. GNSS positioning

2. UAS (field practice)

3. SIM—MVS photogrammetry
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4. Lidar point cloud

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

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

ST BE#LH % Grading System

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

(2) AL AR —1 (30%)

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

fh = EH BB DS Other Faculty Requirements

TX R+ Z Tl Textbooks

% &I ERE Reading List

S HER—LR— Websites

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

% Additional Information

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

EX

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

required to have their own accident insurance in case of emergency.
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F1 B4 Course Title Br B fEAT 151808 1T [Methods of Environmental Analysis 11]
HERER Subtitle 0
EEZE Instructor U . [WATANABE Teiji] (KBt ERBRBERH AIFZERT)
HHYUE B Other Instructors
FLB7EAI Course Type BREER LR MR E
BASEEERE Year 2024 s E1FE-S Course Number 045022
HAR Semester 1% 8 (2% — | B Number of Credits 2
L)
BEMRE Type of Class T HEEER Year of Eligible Student 1~2
W &REF - U5 Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_ESD 5501
KH¥EI—R A Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
RG] BREERF PR (BREGE 70
LARJLa—F:-LARJL Level Code, Level 5 KFRE (& 1 - B R) BEFI AL B (R NAEOFRR) | KR dhmiz

EadE

th43#F3—K -4 Middle Category Code, Title 5 i - JH

INAEEO—K 4 Small Category Code, Title 0 ZDM A2 D)

EFEO—F &8 Language Code, Language 1 BB TITHIR¥

Type

I EEEDTE Availability of other Nl

faculties

## REEIF Other Information RELAL PR BHEEE B

B ER A Class Method 1 *pms% 2R B G i o )

F—"J—K Key Words

W20 Jotls MR SR, 383 PPT 1BRE, Lot LiR—h G CBRR) , 7V — 7 550

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

23 B4E Course Objectives

HIPRF A7 8 3R SO PR B2 72 ST SR OISR DR RO RETO—HOMEENTED LT DI L, 7V —T1E¥
ZELT, PRI T 5= —Tal G TEL LR DTLE,

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.

Zl|5Z B 4Z Course Goals

(DA —y N W THIEER 2RO SR IS L BB AR SR 3 T X, MRS R O R O B e E DS IRNTE, LY a A LR
— R ER X ONER T IEERBRTHZENTEDINRDTE, 2) ZV—THNTHE LOBEOBE X EZHFITEZHIENTE,
WFOBZ BT HIENTE, NU—RAVNESTeRBROWERENTEDHITDTE, (3) RO LT F /B8R
BEIZ DWW TR RBZENTELIHNRDTLE,

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

{2 %51 Course Schedule

JEZFEENTORE, E~OFANRLRICT V=T TOBIMALT LB T —2a 24TV ET, TSR, LA —ME
B, ST —RAUMERK, 7NV — 7R R E O, FEEBRET ILE 2RO REETITWET,

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.

£fFPE (FH -E#E)FORELSE Homework

ML 2 125D, FEEHRETLEIOSE 1 wAnE 7 BICEHTAEICEVA, 7L —T7CHimaiT), 718
T ar OO DOWEEE T N — T TITWET, FEEAEE (GEEERTS B AGEAR T P IFMEHAH DV I E T A TE
AELTEWTLIEEN,

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).

BT D EAE L% Grading System
(D) FEE~0M- 158 (55 50%), BLOQ)Z V—TTOFER~DSN %53 (50%) ,
By attendance and assignments (in total 50%), and (2) contribution to group discussion and presentations (50%).

P ERRBRIE D S 4% Other Faculty Requirements
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TXAbZF)E Textbooks
Mountains: A Very Short Introduction,”Price, M.F.: Oxford University Press, 2015
L/ PE0 s — - L EpfE— U3, 2017

# &I ERE Reading List

BEAR—LR— Websites

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

{§#% Additional Information

B, BEARMICITERE 3 SEICHEELETD, L RICLEMLUET, BREMBFTEPAR, FEIREEDLD
(2, FIRHC DR E IR A Rram (B B2 5 045012) | DEEZL TTES WY,

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

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

S ERER Subtitle [

EEZE Instructor

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

B # B Other Instructors

FLB7EAI Course Type BREER LR MR E

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

W &REF - U5 Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_ESD 6512

K5I —K -8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

FREAER

BRBIR e (BR BT S HH)

LARJLa—F:-UAJL Level Code, Level

6 R2EPe (e 1 - S M) S5 MR H GERIZNAOFR R | IFEFEERH)

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

IND¥EO—R £ Small Category Code, Title

L AR AT A

E5Ea—NK - &5 Language Code, Language
Type

2 A B OB/ A U A AT, Ll DR B e\ T 2 78 (A
I £ IET DR

P EREIEZED T E Availability of other 1A
faculties
## 2 FE1H Other Information BB SR B R B

BEEMRAX Class Method

1 e 2ER H O o 7))

F—"J—K Key Words
spTEE RS, &, W, KA, MR, KIEER, &ILE

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

23D H1Z Course Objectives

TE PN L RIS 2 CoR T USRS R O, R4, KTEER, N AR S OB % & LI CORMEBL TH5, Ml - %
A HZ T DEAMVBLI & OFRFT FIEIZ OV 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.

F:ZE B 48 Course Goals

D Iz BIT2 BARRBEBLIOAEARED» DDV EEET DL,

2) T4 —NRU—=IOEWEHIZOT, T — 22 HOEDBRE R R TEDLIOTRDT L,

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

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

2 &1 Course Schedule

TEWN LRSI C27a38 A RRE (IWNBHDWIET U MA) DEEEZATH, FRNZEARR BB OV TOMEREZTTD, B
TN =T R TT —~Z2EORHELIT), TILERZOMREE A TRETHEEBILR =BT,

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.

EFEFEE (FE-BEE)FDOANAELSE Homework
G E A
See Course Schedule

ST BE#LH % Grading System
ALKt DR FERL R — M I X035

By oral presentation and reports

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

35/276




B ST D AN BI 72 2 R AN LT A THE T %, KB TOEBIZEADLREBIZIMAL TOZRNWE IS INEE
720 R MU A B FARTR DR D) D3RO B D, FEEITEFITI, BEMROT-DITEFEHERIRT 228055, B
ERBEIHLAR TRAZAREFEOHE, Ay a—/b FHIEICBEL TR 32,

FEB Tl (i - 5 1A - IR &) I3 AR BT 528,

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

Field survey will be during summer. There is also possibility to limit the number of students. I will instruct the contents, schedule
and evaluation for this course at the end of April.
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F1 B4 Course Title A H ARBRBE A 15 5275 [Field Work in Integrated Observation]

S ERER Subtitle 0

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

Y E Other Instructors | RF 7% —BF[NEGISHI Junjiro] MIERER B2 BF S20FZERR), 1EfE A FEISATO Tomonoril(MERER

BERLEWFSERD), el BRZ[SENZAKI Masayuki](H1BR B 55 B} 20 22 67)

FLB7ERI Course Type RELE PR MR E

BASEEERE Year 2024 K& &S Course Number 045026

HAR Semester 1528 B 578 Number of Credits 2

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

W& F 252X Eligible Department/Class

F>/8J> %' 3—F Numbering Code ENV_ESD 5502

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

G BREEE P GREEE T H)

LARJLa—R:LARJL Level Code, Level 5 KEFP (&1 - B0 BEMRL B (EENZRNEOR B) . KER L@
ElE

th4#3—K+ 4 Middle Category Code, Title 5 1EE . F2Y

IND¥EO—R £ Small Category Code, Title 0 Z D FAEHI72H D)

B 83— -5 58 Language Code, Language 2 AARFER OFEFEDONAAV L TINAZE S E R ERIEASE (AR

Type REUTIER) AR E T AR

tFEEHEBEDTAE Availability of other 1]

faculties

## REEI Other Information BRESAL PR B R B

BEEMA Class Method 1 iz 3ERE B Cel o 20)

F—"J—K Key Words
[F7E . AEFE, B, S5

Identification, plant species, animal species, climate

23D H1Z Course Objectives
Wl 2 — NV COBMEY) R ETE, AR RAEE, JEBH T 2SS

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

regional scale.

H|5Z B4E Course Goals
ERERIAE ISR BIEIE - HEEO AT 2 E T 5,

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

{2 %51 Course Schedule

1) Aty E FEEVEY) O R E

a) T DO [FEIE00 FLL 2R %5)

b) B OFHAEIELFE (D7 Eb B L~V O WA BRfFE)

o) SYH- TR OBIZE

2) KAERBBIOMBEOY TV 7 HiELRE

3) AR M BRI G E R OB F AL B

1) Identification of plants and animals in Hokkaido

a) plant identification (more than 100 species)

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

£FEPE (FH - EE)FDORELS E Homework
RIS O FERER 22O T I I BRAR L T2,

Understanding how to use books for species identification, etc.

FRAESME D E#E L% Grading System
FEE ~DBNNRESE (20%) & Fe#& B AZATHRRER(S0MIZ LV EEAT -5,
To be evaluated by your attitude during the field training(20%) and examinations conducted on the last day(80%).

fh = EH BB DS Other Faculty Requirements

TX X #F W Textbooks
HAR AR BLOFEE FIHERTD

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

X I5E ¥ Reading List
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B RHR—LR— Websites
http://hosho.ees.hokudai.ac.jp/ " tsuyu/top/lecture/taxfield.html,
http://hosho.ees.hokudai.ac.jp/ " tsuyu/top/lecture/taxfield—j.html

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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FlB4 Course Title
Geography]

A B B P

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

SEZEFAHE Subtitle 0

E{E# 8 Instructor

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

$B 4% B Other Instructors

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

F1 B#ERI Course Type BRIER R EMELE

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

B ERMEA Class Method

1 e 2ER H O o 7))

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 BH4E 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

PPACEERERY e BARBLES, &, AN TELIDITRDZE, MET —22IZLOHET LI T —F DN TEHIHIC
5T &,

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

2% EHE Course Schedule

NEARHF 128\ C 4 B EIEE OARER RO FEE 21T, B8 OR#%ICRE VT, MBKEER, 71— VKU —27OF ik
RT —HORMT EVEED FIEEMRL, RERICT — 220 T 2(EE%21T5, B Clk, JEERT - 22 RT3 5 -8 T - I #7 1#]
AT\ DR M TRk $00), 2018 AF Ay IEHR BUH R 4 O R} i Y, TRERIHA 2R 1L Hsk oo & F U< LR, S8
A, ATl E T, BRRBOBIERLGEHR, R (b2 AT —ar, BAMZER (Kr—2), GNSS, L
—PRIEARL), VA= T DAL RIS OB S 2 Y CIEZITV, BRI/ ONI-T —Z DT 5 IEIZ DN
THEETD,

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.

#FrE (FE-BETHFEDRHNAEESE Homework
A EBDORTHZICENICBNT, 74— LRI =V DFRERT —Z DN EVE LD LA MEHT5,

Pre— and post-laboratory works are required.

RAEST D BEHE Lk Grading System
TA—VRIZB T DIEEIRILG0%) &R E ELDTL AR — O (50%I Z D2,
By fieldwork attendance (50%) and reports (50%).
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fhFEREIE D E M Other Faculty Requirements

TX A -#F & Textbooks

E X5 & Reading List

SWAR—LR— Websites

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

{l5% Additional Information

FLENTL B R (I - 15V B2 ) XA DA T 528, FOM, TV B2 EARR OB H B8 4
NEERFIIZ TP HE T DL, 74— AR —=ZICRHHLRWERIE THHZE, T — DA A TEHERBRE N
AT 52, 2024 X5 A 13~15 HATHRICFEM T 7E,

Accommodations and insurance are at the students’ own expense. Students are requested to prepare a field notebook,
topography maps, and other essential materials. To be scheduled on around May 13 and 15, 2024 (Subject to change).
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FlE4 Course Title

BRBE I I 48 Introduction to Environmental Adaptation]

S ERER Subtitle [

EEHE Instructor [ = .

BB [NORO Shin-ichiro] (K2#Be tER BR B AL 2 0F 72 E)

Y4 E Other Instructors | {15

HESC[OKINO Tatsufumi](HIERER BERL FF5E0%), BH Fo5L[TOYODA Kazuhiro](HiER
BRETRLFFSERY), 75 5 RISAITOH Yuki](HiEKER B2 R 2226

F BfE7I Course Type BRER BRI R E
BAEERE Year 2024 EsEZI&E-S Course Number 045005
#ARS Semester 1% H) (F4 — | BEAIE Number of Credits 2
L)
BEMEE Type of Class i YWRER Year of Eligible Student 1~2

W &RFEF - 25X Eligible Department/Class

F2/31)>%4'3—F Numbering Code

ENV_ESD 5200

K53 —K -8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

FREAER

BRBIR b (BR BT S HH)

LARJLa—R-UAJL Level Code, Level

5 KRR (et - B M) MR H GEERZRNAORHE) |
Eads

REFReIER

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

INPEEO—F - 4 Small Category Code, Title 0 Zfih GREHI72b D)
E553—F 555 Language Code, Language 0 HAGECTITORE

Type

tFEEHEBEDTAE Availability of other 1 #f

faculties

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

F—"J—F Key Words
BREEEIGT BRIRCWE . BEER. (L FPWEOVRI T |RAAN, /77 /ay — O R

23D B1ZE Course Objectives

NIED R I ER BB S A (R R L QU =D i, BB~ DA A DI T AL B0, ZIGICh A B ~DE A Z 2T
WSEDR DD, A T, iﬁiﬁlﬁWOﬁ%E**&fxé WE L BR R L DO BIRAELL iﬁi“ﬁﬁ@t&)mt%%%@@fi&af
)T )0y —D IR OW TS,

H|5Z B4E Course Goals
BRIEEICE B 2D LT, ZORBERDBRE COWME OTEEROKEE . (L FMEDYVAT T EAA N OFEBIZEAL THERET
XD, Tz, BRELHEIC L L2 DR, /T 7 /ay — ORI OV TR TE S,

2 %5HE Course Schedule

D %’JLM@ T LB B R

2) KK )b BB R (1)

3) K& O DEREERIEE (2)

4) 7klf"""f*10>75 = HIBR (L

5) KRTEYDIE S L2 D %5

6) 1@ B F B CRE A S IV HURREIC L2 B R T Y A7 RAEHY
7) ST N3 TEFTDND D i L~V I P B O fc i HiL g AL 4y
8) LM EDIVAT T AL (1)

9) (LFE DVART T EAA R (2)

10) B DOURZTEAA R

1D VAT BAA M54 %5 (1)

12) VAZ T B AA MBI BT (2)

13) BRETIZEE L MEZRBUG OB (1)

14) BB MEZRBUG OB (2)

15) #ER

#FEFE (PE-EE)FDNAEFLSE Homework
RBROUYEH DD DFH DBNIE,

ST BE#LH % Grading System
FEA~OEBRE5%) ERFRENIZE VT 5,

fh 2 EBIED S Other Faculty Requirements
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TXAbZF)E Textbooks

# &I ERE Reading List
BRIEEEOR R EHAN AL KBEBRER 2 LR HIRSS, 2007

S HEHR—LR— Websites

WEEDH—LR—T Websites of Laboratory

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

S ERER Subtitle (RFER) 0

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

18 FESC[OKINO Tatsufumil(MIERERBER A ZERD), B:H F15L[TOYODA Kazuhiro](HiEK
BREERLFIFZERD), W E=FI[YAMADA Koji](IERERBERLFZAFZERD), B BE—ER[INORO
Shin-ichiro]J M ERER BEFHEAFZERE), 88 %2 [Xin Zheng) (M BRERBE AL A 0F 7EB%)

B # B Other Instructors

F1 Bl Course Type BRESRH B MR E

BASELERE Year 2024 EFfE1EIF S Course Number 045014
HAFE Semester 2% (& % — | BAGI# Number of Credits 2

2)
BEMEE Type of Class X 3t &R Year of Eligible Student 1~2

¥ &% 25X Eligible Department/Class

F2/31)> % 3—FK Numbering Code ENV_ESD 6321

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

FrEAER B BRTLR B RETEE R0

LARJLa—E L ARJL Level Code, Level 6 KZFPt (&4 B B R E GERENEOR B | it SR H)

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

3 i

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

2 BRELE ISR

EE3—K+E & Language Code, Language

1 SERETITORHE

Type

tFEEHEBEDTAE Availability of other 1 #f

faculties

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

F—"J—K 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% BH4Z 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.

Zl|5Z B 4Z Course Goals
To understand the relationship between chemicals and a living body, the regulation and management methods for chemicals and
the fundamental matters on environmental adaptation and remediation in order to reduce environmental impact.

$23E1H Course Schedule

1.Guidance and Ecological risk assessment (1)

2.Ecological risk assessment (2)

3.Ecological risk assessment (3)

4.Ecological risk assessment (4)

5.Environmental adaptation of marine ecological system (1)

6.Environmental adaptation of marine ecological system (2)

7.Energy saving in Japan

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

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

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

11.Fundamental statistical analysis for the environment (1)

12.Fundamental statistical analysis for the environment (2)

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

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

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

#REFE (PE-EB)FDODABRLSE Homework

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

BT D EAE L% Grading System

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

Academic Integrity: No plagiarism, proper citation and format.

fh 2 EBIED S Other Faculty Requirements
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TXAbZF)E Textbooks

XI5 E X Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

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

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

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

Liu Lab:https://liutonglab.com/

{§% Additional Information

44 /276




F1H% Course Title BBt B4 im Advanced Course in Environmental Metrology]
FZREE Subtitle 0

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

Y E Other Instructors | 1% FESC[OKINO Tatsufumi](MEREREERL A TENE), # FOIR[JIN KazuolGrALIEE L4
WFEAT), B 2 E—HERINORO Shin—ichiro] (i BRBR B2 R} 20F 5265

FLB7ERI Course Type BREFRFHERMELE
BASEEERE Year 2024 K& &S Course Number 045015
HAR Semester 1% 8 (24— | BAfI# Number of Credits 2
L)
ZERWEE Type of Class Hisis X E R Year of Eligible Student 1~2
W &RFEF - 25X Eligible Department/Class
F2/31)>%4'3—F Numbering Code ENV_ESD 6320
K53 —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
A 5] RER P GREEFHER)
LARJLa—F:-LARJL Level Code, Level 6 KEEBE (&1 BEPIRR) B AL E CRRZNAFOFR B | FeiEEFRB)

th43#a0—F -4 Middle Category Code, Title 3 Fidm

INFEEO—F - & Small Category Code, Title 2 BRI

=80 —NF-S&E Language Code, Language 0 AAGETITORE

Type

tFEBBIEEDRE Availability of other 1]

faculties

## REEI Other Information BRESAL PR B R B
1BEEM A Class Method 1 xfifi i A B e i o )

F—"J—K Key Words
BRIERHA, AKETGE, KRIG%, BHREE, Sat2, BREEOVIE, B RREHI,

T

BB

23D H1Z Course Objectives

HERERBE A MEFF T~ BBAWOMKE{LE2O I EC, TTRBHAEOREANORN A IELGHILTE T2 4303 EH
5, ZOFEFTIL, BREEAMOIURE EREANZFHAT 2720 Ok & 72 5 e F5 T, REICET 2@ EREE N2 DI
SEDLLWERDIESZ XI5,

H|5Z B4E Course Goals
SFESFRBREFHINESCZOFHREEH, BLOENOIZBEE U B SV CHR 5, BREEFH R LR OREERFRO
BIRASIFINE G IR D ETHROIEEITEED D,

2 %5HE Course Schedule

4 2 OBEEEHATOEMENZENZ D53 SR EEFHISOF BB OW TR A B2, KEEEFHI, KKIEYEH,
BEALE DL ENRT 0 T O U BREHA R E OB RO AR OV CHEET S, BEAHIUTER TOFEomE
DRGEDOFHEZRHIT LD T, BT DR AR EHEE RIS OV TLERLIT/R), 2B, R0 4257, 31—
FEAXDEBE LB, REBICITIARER ROV TORBREB 20, SOl 2729,

EFEFEE (FE-BEE)FDOANAELSE Homework
AR, B OFEFHIOW I FE LU TRBLIENEFLW, EH I, mEMEEZ P LEL T, B RIRE DR
AT HNENDD, 7ok, AR IT A ARDEZFEREROIIEEEMNEL TS, HREO A THBZEITI,

FRAESME D E#E L% Grading System

P~ DBINBELE (20%) 3Bk (80%) LT=A3- T, 7/300K) T ED BRI LT ZIT DL,

HHMUH T—8 A HICERBEF & (R E) ICHEL , 22 OARERIES UL EHE LI ABZOFEED 12 A OBREEF &1 (R
) ZZBRUC, BU4E 2 A ICARIVHIBI L2 Acid, ERR s B8 2 B S<SRABICBI D S, e FH I T5, Atk T
2o TG A T, RO AR S REEA R AT 5, DV EKEBRICA A T ERROFMEERF2HIEFHE
DD, RBARMBELZITHRNCT TITAK L TV EEI2E. Lol S S - B i 2179, B Bk 3
EHE R EDEZFRBRIZOVTHZ OMES EIC LR ET D,

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
2024 4F 1 A EORT7h===% T TA K
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© 6/14 (4) B 2 E—RR sk T{bE0 5L 1)
- 6/18 (K) B = E—RR * [{L o0 Fefi 1)

6/21 (42) B/ Fnol DHeEHEEmE 1 -IER A0 S HEEHERT)
+ 6/25 (k) BH FIoLTHEFHERE I -t BREERT Y 537 |
- 6/28 (&) E-H FOoLTHERHHAE T - x 2 04 & F 504 |
< 7/2(K) B FNRL T & 7o ORI E v & BRI
< T7/5 (&) PR ek TERBERIMRIEH 1)

- T/9CK) AP Fn sk TERBEBIFRIEHL 11

CT7/12(8) M Fak kT EEEHTBERR 1

ST/ CR) M Fode sk MbEE Tl 1

S T/19(A) M fode sk MbEEo il L~

< 7/230K) B FESTk [/~ T7 40— DI

- 7/26 (42) VB FESC & TR &/ HT D FabfE |

- 7/30 (k) e f&atkBh (B mHHY) (13 R 8 RTER., 90

57 C 80 4y f iR
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F1 B4 Course Title WA BREE T 323 [Laboratory Work in Environmental Analysis]
HEREB Subtitle 0
EHEHE Instructor ¥ FE3C [OKINO Tatsufumi] KRB HIERBREER AFSERT)

B4 EE Other Instructors

LI == IIYAMADA Kojl(HIBRBRSERI O 7ERE), £ fALITOYODA Kazuhiro] (HuBkEE
BRI SeRD), B E—ESINORO Shin-ichiro](MuER Br 55 B FBF%2R%), LIU TONGILIU
TONGI(H EREREF} 2 22 Fr)

FLB7EAI Course Type BRESREBE R MR E

FAERLERE Year 2024 K EIBIES Course Number 045003
HA Semester 1578 B 518 Number of Credits 4
ZERWEE Type of Class e X E R Year of Eligible Student 1~2

W &RFEF - 25X Eligible Department/Class

F2/31)>%4'3—F Numbering Code

ENV_ESD 5502

K53 —K -8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

FREAER

BRBIR b (BR BT S HH)

LARJLa—R-UAJL Level Code, Level

5 R2FERe (et - B M) SR H GEERZNAOFRR) | REEB @R
Eads

¥ —F - Middle Category Code, Title b [HH - EH

INPEEO—F - 4 Small Category Code, Title 0 %@ﬁﬁ( BERIRH D)

‘EEE0—K - E & Language Code, Language 2 BARGEROWFEONAV U TINAZE, Sl R ERICEHEE (AR
Type gﬁﬂl’i%uu) EFIRTETHIRE

tFEEHEBEDTAE Availability of other 2 Rwf

faculties

## REEIF Other Information Sk SRR E

BEEMRA X Class Method

1 % ZER B G O 2)

F—"J—K Key Words
BTG  BREEATAT . SRR

Environmental Contaminants, Environmental Analyses, Biological Assessment for Environmental Contaminants

2% BH4Z GCourse Objectives

BRETOIT, 150 E O 3B Rl 72 S I B E70 5 HAE OB S I L OBAR IR OV TC, (SRINICEER - B4 52 8% H

FELLTWA,

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

H|5Z B4E Course Goals

ST FIERB IO DEE | B IO R

R E DR B B L UL FRRO AL ERTT 5,

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

experiment for biological assessments.

225 Course Schedule
AL A
. BREEK D IR L 2HHH o AT

KBRBEfRBT DT80 D GIS Rk
. BRETIE YR FEWE 53 ITiE(LCMS)
. BREEVE Y B W B B DA Rk & AT

D O B~ W DN~

. Guidance

. GIS and its uses in water environment

D O B~ W DN

CBORBEE AWK 9~ T T — 53T

. Inorganic chemical composition analysis of environmental water
. Liquid chromatography analysis of fluorescent dyes

. Analyses of environmental polluted organic substances using LC-MS
. Synthesis of a material adsorbing environmental pollutants and its characterization

£FEPE (FEH - EE)SFDORELS E Homework
B> CTEBFNFICOWTIKEE TEXAINNCE B THARBZE, F-EH

LT A ZEE SN TR — R EL,

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

basis of obtained results.

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

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

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks
T —<EIERT D,

If necessary, each administrator in each theme may inform it

H# &I ERE Reading List

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory

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

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

S ERER Subtitle [

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

4B Other Instructors | [ F1 FE# [YAMANAKA Yasuhiro](Hit Bk 8% 5% B 2 WF 92 Fe), B A 5 — BB [NEGISHI
Junjiro] M ER SR LR FFSERE)

FLB7ERI Course Type BREFRFHERMELE
BASEEERE Year 2024 K& &S Course Number 045030
HAR Semester 1% 8 (F % — | B Number of Credits 1
L)
ZERWEE Type of Class HE X E R Year of Eligible Student ~
W &RFEF - 25X Eligible Department/Class
F2/31)>%4'3—F Numbering Code ENV_ESD 5500
K5I —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
A 5] RER P GREEFHER)
LARJLa—F:-LARJL Level Code, Level 5 KZFZRE (&t FPL) A B GERENZRNEOR B) . KEFEpEIhER
¥FHH

41— -8 Middle Category Code, Title | 5 Jii{ ¥ - 4

INYEEO—R -4 Small Category Code, Title 0 Z DM (A HI72H D)

EFEO—F &8 Language Code, Language 0 AAFE TIOR3

Type

tFEEHEBEDTAE Availability of other 2 Raf

faculties

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

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

2% BH4Z Course Objectives

WFFRIEEN 21TV WFFERR R A 58 2% D7 DI L 7R Bt n070 8 2 7oz MBI &0 CTEAT5,

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

F:ZE B 48 Course Goals

WFEDT —~ & EL MFRFIHZ I THIENTED,

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

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

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

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

To be able to make a research plan.

To be able to solve ethical dilemmas.

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

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

a research plan.

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

for originality as research ethics.

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

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

2 %5HE Course Schedule

RROIERE; KEBECOVY—F U —7 BREFBORF . i COM K, FEHUCIE SR, 42TV 7 1O
LT HTFIVIAFIV ;. ATARFER TR, RAZ— 3£ T51k, ST SR

SRS, AR FIEOBE FREICR T DM o OFsE

. WERE; BERTRUIRERARGE., Roab ARt S HEE R B s S BE 0 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
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2. Academic skills; Slide presentation, Poster presentation, Literature search
3. Social Survey Methodology; Overview of Survey Methodology Survey Questions Analytical Framework
4. Statistics; Statistical testing of hypotheses, Descriptive and inferential statistics, Group comparisons and correlation analysis

#REFE (PE-ED)FDODABRLSE Homework
ZIENDRIEITBWT, ENZSND,

Homeworks are given by instructors.

FRIESEM ) B2 &5k Grading System
BREITBIT DS INEEE(G0% B L OFERGONIZL > T2,

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

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

# &I ERE Reading List

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory

{f% Additional Information
BRIER AR R N AN EELET,

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

WG EIBIETHILITTEEEA,

You can earn credit from only one of this course and Fundamental Course in Environmental Science Research.
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F EH 4 Course Title ERERBER 45 T [Introduction to Practical Science for Environment 1]

HERER Subtitle 0

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

HHLUE B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 K& &S Course Number 045004

HAR Semester 254 B 518 Number of Credits 2

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

W &REF - U5 Eligible Department/Class

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

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

LARJLa—F:-LARJL Level Code, Level 5 KZFZRE (&t - B AL B GERENZNEOR B) | KEFEpEIh@ER

F#FH

th43#0—F -4 Middle Category Code, Title 2 WREw

INYEEO—R -4 Small Category Code, Title 0 Z DM R B H72H D)

S 3—F 558 Language Code, Language 0 HAGETITORZE

Type

hFEBBIEEDRE Availability of other 1]

faculties

## REEIF Other Information REGAL P RS BARERL B
BEEM AR Class Method 1 xfifi i A B e o )

F—"J—K Key Words

TIT4T7 T =0T FERERERY, BEala=—Tal | R rlREZR B THREM

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

2% BH4Z GCourse Objectives
FERER BRI B B RO, BE O v AU R a5,

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

Zl|5Z B 4Z Course Goals
FERER BT R B2 S B Ao RN 2 R 2 B L5172 B,

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

$23E1H Course Schedule

BEEFAEDKFEIZEY, RFEFETOFEOT | LI LR T2La5, FEH Y T2 INE D FHEELRIEL BB
MOSINE D iEiwm T D,

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

#REFE (PE-EB)FDABRLSE Homework
F DR FER DO E LLBIT, BE-EDIROHEND,

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

RS D BE#ELH % Grading System
PIEBRKTRIUF—PEOWERHH L, & RIOFRHE T OFEmRE~OEBE(T0%EHIZFEAT T2,

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

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

B CESRIEERD TOSERERF> TND I ENRHELESIND, B B IX R D208, RS EEHIZHEMATO—f%
HIHER A ML ELEEND, Fo, W) F — LR E RO 57012, FATIZ I H #id (galapen@ees.hokudai.ac. jp) 1 Z [ELEE &
EWAHTE,

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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F EH 4 Course Title EREERBERL 45 1 [Introduction to Practical Science for Environment 1]

HERER Subtitle 0

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

HHLUE B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 K& &S Course Number 045008

HAR Semester 158 B 518 Number of Credits 2

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

W &REF - 25X Eligible Department/Class

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

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

A 5] RERFP GREEFHER)

LARJLa—F:-LARJL Level Code, Level 5 KZFZRE (&t - B AL B GERENZNEOR B) | KEFEpEIh@ER
ElE

th43#0—F -4 Middle Category Code, Title 2 WREw

INYEEO—R -4 Small Category Code, Title 0 Z DM R B H72H D)

S 3—F 558 Language Code, Language 0 HAGETITORZE

Type

hFEBBIEEDRE Availability of other 1]

faculties

## REEIH Other Information REGAL P RS BARERL B
BEEM AR Class Method 1 xfifi i A B e o )

F—"J—K Key Words

TIT4T7 T =0T FERERERY, BEala=—Tal | R rlREZR B THREM

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

2% BH4Z GCourse Objectives
FERER BRI B B RO, BE O v AU R a5,

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

Zl|5Z B 4Z Course Goals
FERER BT R B2 S B Ao RN 2 R 2 B L5172 B,

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

$23E1H Course Schedule

BT, IR O TS FRAIE DB 2 07 | B EWe D, BT — 2 50T 7 2 r — RO 3T I DWW TS, BT,
ZORFEOT TiEamL ChDD, BB L TFAEOREEICLY, RFEFETOFUS oI LIlR T2 5,

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

1

EFEFEE (FE-BEE)FDORANAELSE Homework
B RIOFZHEL OB B LELIZ, HERRVHEIND,

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

ST BE#LH % Grading System
BEERR T RIZLER—MEOREIEH L., K RIOFHEF OGRS ~OEME(T0% EHIZFHM 32,

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

fh = EH BB DS Other Faculty Requirements

TX R -#FEE Textbooks

XI5 E X Reading List

S HER—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information

B CRSAIEEZRD TOLKEREEF > TODIENRSHELES D, B0 B ROV, RIS EEHIZHASNTO—f%
FOEFR NN EE L END, £72, WU T — 2R b D722, RN 1L 2% (galapen@ees.hokudai.ac. jp) (2 22 H &
PWAHTE,
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Motivations making your topics through this lecture is strongly recommended. Any specific specialty is not required, but you
should have general intelligent interesting out of your specialty with flexibility. Please contact directly to Prof. Yamanaka
(galapen@ees.hokudai.ac.jp) BEFORE this lecture starting, to arrange suitable team construction etc.
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FlE4 Course Title

EEER R iR [Advanced Course in Practical Science for Environment]

S ERER Subtitle [

EEZE Instructor

(A BER [YAMANAKA Yasuhiro] (R=S2Re HIER B B2 AL 2220

B # B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 K& &S Course Number 045013
HAR Semester 254 B 518 Number of Credits 2
ZEREE Type of Class Hisis XHERE R Year of Eligible Student 1~2

W &REF - 25X Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_ESD 6320

K5I —K -8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

FREAER

BRBIR e (BR BT S HH)

LARJLa—F:-UAJL Level Code, Level

6 R2EPe (e 1 - S M) S5 MR H GERIZNAOFR R | IFEFEERH)

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

3 ¥rim

IND¥EO—R £ Small Category Code, Title

2 BT IO P

E5Ea—NK - &5 Language Code, Language
Type

0 HARETITORZE

P EREIEZED T E Availability of other NG
faculties
## 2 FE1H Other Information BB SR B R B

BEEMRAX Class Method

1 e 2ER H O o 7))

F—"J—F Key Words
FERBRBERL:, T BRI — 2 ik
Practical Science for the Environment, Basic Mathematics, exploratory—analytical methods

23D H1Z Course Objectives

KRR ETHWD, O GR SRR T — 2 s eI 5,

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

F;Z B & Course Goals

Ermmstit Rzt 2 ¢, ERARR OSSO AR SRR ST IR R R NERS T 5,

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

$23E1H Course Schedule

FEARINZ HEIHFORFEOHFLE Stats, BEO, FADBIOMT MBI LT F1 53 B O STHRIZEE SV Gl et 2,
Basically, the discussion will be based on “Stats”, an English textbook on statistics, and literature in academic fields relevant
to the research the students will be working on.

#REFE (PE-EB)FDABRLSE Homework
F DR FER DO E LLBIT, BE-EDIROHEND,

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

AAESTM D E# L% Grading System
R T RIZLAR—NT00 IR L, & RO P OFEMRE ~OEEGONELIZFHE T2,

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

fhEEH BB DS Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List

S HEKR—LR— Websites

WEEDH—LR— Websites of Laboratory

{#& Additional Information

ZOFBIE, EREREREREE [ Ly MCERSND,

ZORE TIE, FEOBAOEDIZ eV E VDI ENRDHD, TDT-D, =T BIVPAL AN—NVENT/— Y av kRS
THZENEEND,

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

This course is offered as a set with “Methods of Practical Science for Environment 1.”
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FlE4 Course Title

FEEER BRI F21#3E 1 [Methods of Practical Science for Environment 1]

S ERER Subtitle [

EEZE Instructor

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

B # B Other Instructors

FLB7EAI Course Type BREER LR MR E

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

W &REF - U5 Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_ESD 5500

K5I —K -8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

FREAER

BRBER e (BR BT S HH)

LARJLa—R-UAJL Level Code, Level

5 Kbt (11« BRI PR H CERERZRNAEDORR) | Kb ki
F#FH

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

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

0 ZOfh G AR D)

EE3—K+E & Language Code, Language
Type

0 BAGETITORE

thFEBIEEDAIE Availability of other NG
faculties
## R ZEI8 Other Information BRI BB R B

BEEMRAX Class Method

1 e 2EAR H O o 7))

F—"J—K Key Words

RERBRBERL 7, ZEREHC R T — 2Tk

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

2% BH4Z GCourse Objectives

FEBREIR S TS BEE DB mG RR T — 2 T Bt 972,

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

Environment.

Zl|5Z B 4Z Course Goals

&R AT TE 2D 5 1T SERARBR OB D AR AR RN T — 2 ST EE R RBNTER T2,

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

studies in master courses.

225 Course Schedule

KRR R CEIZEEHEBRITHAL LI 2T 5,
Students actually calculate what they learn in Advanced Course in Practical Science for the Environment.

#REFE (PE-EB)FDODABRLSE Homework

FRIOFEFEROEE LEBIZ, HEPPRYHEND,

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

AAESTM D E# L% Grading System

BB TRICLVR—NT00ZAR L, 4R O3 h O S ~ O H B (30%) & (IR 9 2,

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

fhEEH BB DS Other Faculty Requirements

TX A Z T} Textbooks

X I5E ¥ Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information

ZOR B IL, FERER SRR LBITBET DL,

This course should be taken together with Advanced Course in Practical Science for the Environment.
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F EH 4 Course Title EHERBERI A 1 [Methods of Practical Science for Environment I1]

HERER Subtitle 0

EEZE Instructor (i FE#R [YAMANAKA Yasuhiro] (KFAPE HIEK R 2R} FFFERD)

}H 4 E Other Instructors | AT YRIDEMURA Sayo] ([R5 4E K5 - RUERREHE KI5 EhEEAm)

FLEEAI Course Type BRESRHEBE R MR E

FAERLERE Year 2024 K EIBIES Course Number 045038

HAR Semester 1514 B {7 Number of Credits 1

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

W &RFEF - U5 Eligible Department/Class

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

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

RG] BREEFF P GREGE 750

LARJLa—F:-LARJL Level Code, Level 5 KZFZRE (&1 - B AL B GERNZNEOR B) . KEFEpEIhER
¥FHH

th43¥E3—K - 48 Middle Category Code, Title 5 1. 92

IND¥EO—R £ Small Category Code, Title 0 2D FEHI72H D)

E553—F 555 Language Code, Language 0 HAGECTITORE

Type

P EREIEZED T E Availability of other 1A

faculties

## REEIF Other Information BREGAL P AU BRRER B

B E=EA Class Method 2 R FER B (—EBEN)

F—"7—K Key Words
F =T TN T—ay T a—T 4T
Team—based learning, facilitation, presentation, graphic recording

23D H1ZE Course Objectives

KFRRIZOWT, EEELARND, 25, 6 H £72037 A O KICET#HEFR X THR TER TS5 T EICL TS,

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

éﬂ%ﬁﬁ Course Goals
JEERT T I 4TV A—F 4 T DA NS, MEECBN TR T _RE BRI 5,

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

2 %5HE Course Schedule

HIAD ROEF BT L EHI, 2 B BN T 2 R A RITibY EREIICH R/ V7 vV a—F 107 %17,
ZDOHER - FEL :7r‘/§4‘/:—7'4/7 EMT 5,

JEAE R G ORNZ, (LHITEAET DL,

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

EFEFEE (FE-BEE)FDORANAELSE Homework
F— L EEED D LT, FRFRESCIEEDR DL LR ERH D,

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

AAESTM D E# L% Grading System
Herm A~ DO EBR(G0%)CFEFR(40%), LAR—M10WIZLVETHE45,

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

fh = EH BB DS Other Faculty Requirements

TX R -#FEE Textbooks

X I5E ¥ Reading List

S HEHR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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6 HE72137 A OBRRITETHFEIE A THE TEBE 5T EIIL TOD, WEDEZAS 6 H22H - 28HEZTFEL TS,
BARA H 72 8 2 n 2 5729, [L1H(galapen@ees.hokudai.ac. jp B fEZ ELHZ L,

BRI OF AL, KPP @R ER B TR SR YT — NGB Y | L TIEEBL WL,

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

In the case of taking this class, the students who belong to the Graduate School of Environmental Science are asked to register
this class as the class of the Graduate School of Environmental Science.
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FLB 4 Course Title FEER IR 223 1 [Field Work in Practical Science for Environment []
HERER Subtitle 0
BB Instructor (i Begs [YAMANAKA Yasuhiro] (RS2BE - ER BB AL =240 FER%)
HHLUEE Other Instructors | FLHF 17 H[KUSANO Takeshil(FLWRFR5e K= I & Ehitsbil)
FLEEAI Course Type BRESRHEBE R MR E
FAERLERE Year 2024 FEIES Course Number 045024
HARS Semester 15 ) (F4 — | BALE Number of Credits 1
)
2BEMRE Type of Class e HERER Year of Eligible Student 1~2
W& F 252X Eligible Department/Class
F>/8J> %' 3—F Numbering Code ENV_ESD 5500
K5I —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
G BREEE P GREEE T H)
LARJLa—R:LARJL Level Code, Level 5 KRBT (& - B M) PR A GEERIZ2AREOR B) . KER I

F#FH

41— -8 Middle Category Code, Title | 5 Jii{ ¥ - 4

IND¥EO—R £ Small Category Code, Title 0 FDfth (Fa& 72t D)

B #R3—F-53% Language Code, Language 0 AAFETITORE

Type

ML EIEEDAE Availability of other )

faculties

## 2 FE1H Other Information BB SR B R B
BEEMHEHE Class Method 1 st 3ER B ot i o A

F—"J—K Key Words
F—L5FE  TBL, 7a¥xIh-~w VAN, {21, PDCA A7V FE T72 V7 —rar, BT —iay
Team—based learning, TBL, Project Management, Planning, PDCA cycle, facilitation, presentation

23D H1Z Course Objectives
R EITEOREE AL, EEREZEBU T, FA TR TR0 A L, ~ AU RERMTS

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

H|5Z B4E Course Goals
kA2 BB ESPCREHBORSGIIB VT, xR REERTD

Obtaining various experiences in the field of environmental conservation and education

225 Course Schedule
AT, KFEPi el R B I EEBRER T — AF8 38 L LT S, KFEAOIEENIHS T 5,
BT DGR ERRANEEDBIZ, T —AIEBE L, 77 VT —Tar SRV M R U A NEE S,

BAERERORN, [LHIOER T DL,

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

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

EFEFEE (FE-BEE)FDORANAELSE Homework
F—LFEH DD LT, FRNCHARDZERNEET DL ED B D,

For TBL, you might do some research and work.

FRIESEM ) B2 &5k Grading System
AR~ DO EER(A0%)CFE F(30%), LR —REOMIZLVEET 5,

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

fh = EH BB DS Other Faculty Requirements

TX R -#FEE Textbooks

X I5E ¥ Reading List

S HER—LR— Websites

WEZEDHR—LR— Websites of Laboratory
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{§% Additional Information
FZHOPE(2024 LEFEIT 4 H 8 ANCHAX Y A%1TH,
BRI B R7RE 2R Z 2728 . Z DRI H (galapen@ees.hokudai.ac. p) |ZE#AR A ILDZ &,

BRIER RO F AT, KR ERER B [ REBRER 2T — A FE | LU UIBE L7202,
This field work will be held only in Japanese. All graduate students at Hokkaido University are welcome. Please contact Prof.
Yamanaka (galapen@ees.hokudai.ac.jp) before you make your registration.

In the case of taking this class, the students who belong to the Graduate School of Environmental Science are asked to register
this class as the class of the Graduate School of Environmental Science.
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FlE4 Course Title

S i e

23 1 [Field Work in Practical Science for Environment II]

S ERER Subtitle [

EEZE Instructor

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

B # B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 K& &S Course Number 045025
HAR Semester 254 B 518 Number of Credits 1
ZEREE Type of Class e XHERE R Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_ESD 5500

K5I —K -8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

FREAER

BRI R B GRETEE %)

LARJLa—R-UAJL Level Code, Level

5 REERe (et - B M) SR H GEERZNAOFRR) | REEB @R
F#FH

th4>#3—K- 4 Middle Category Code, Title 5 J#E -
INP¥EO—F -4 Small Category Code, Title 0 ZOfth A7t D)
E553—F 555 Language Code, Language 0 HAGECTITORE
Type

HhZEEIEIEED TR Availability of other )

faculties

## R ZEI8 Other Information

BRETE SRR A H

BEEMRAX Class Method

1 e 2EAR H O o 7))

F—"J—K Key Words
F—ALZFE TBL, 70V =Fh-~ R A, B, PDCA A7V, FE 77 V7 —vary, T8 T —var
Team—based learning, TBL, Project Management, Planing, PDCA cycle, facilitation, presentation

2% BH4Z Course Objectives

BB AITEOHU S O HEEE L EIL . EEZBEU T, P TIEEN T 25 0AF L AU R eI 5

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

Zl|5Z B 4Z Course Goals
Bk 2 7R BRIR AR A0, UK O<KY | REEEE OB IZRB W T, Hia R EA KR T

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

235 Course Schedule
ATENT . AN ERA e T
90

REZ2 PHFE DIZ3D DA R MBI T BR B R BRI A F (T 20 D)2 E i § 52 L 21T

JBIERERORN, ILRITEK T D,
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.

#REFE (PE-EB)FDODABRLSE Homework
F =B WD D LT, FHNSRHANDIERMERETLILRE DR DD,

For TBL, you might make some research and work.

FRIESEM ) E# &5k Grading System
EAR D EHR0%)=2FEF(30%), LAR—RMBE0WIZ LY E-T T2,

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

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
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BRI B 72 L ARk 95720 | JB1EE T2l H (galapen@ees.hokudai.ac. jp) | 2K 2 HRADZ &,
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FlE4 Course Title

EEERBERF2 A/ #—v7" 1 [Internship in Practical Science for Environment 1]

S ERER Subtitle [

EEZE Instructor

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

B # B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 K& &S Course Number 045027
HAR Semester 254 B 518 Number of Credits 2
ZEREE Type of Class e XHERE R Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_ESD 6522

K5I —K -8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

FREAER

BRBIR e (BR BT S HH)

LARJLa—F:-UAJL Level Code, Level

6 R2EPe (e 1 - S M) S5 MR H GERIZNAOFR R | IFEFEERH)

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

IND¥EO—R £ Small Category Code, Title

2 BT IO P

E5Ea—NK - &5 Language Code, Language
Type

2 HAGE R OSEEDAAV L TNAZE, ZlERER MM SFE (A A
Al ST IEEE) 2R IE DI

P EREIEZED T E Availability of other NG
faculties
## 2 FE1H Other Information BB SR B R B

BEEMRAX Class Method

1 e 2ER H O o 7))

F—"J—K Key Words
REBALH 22T A=y T BRI NEO ), HildaE v, BRI, R

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

23D H1Z Course Objectives
REBALZ—2 T EORr ARE DAL Z— 2y TR FERL T, FHEETHICHT o> TORF /L - BUIGEGEA & AT
HHI,

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

H|5Z B4E Course Goals
EETDHREES, AF L, v AU ReF T 5,

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

2 ¥5HE Course Schedule

IR 1] e RAA 2 —o vy 38 A —PFEMBECEMLET, BEZ2HETH01T, ZOR B OETHE I %
JRLTREW,

HLLIE,

GRIN 2IBRBER B FHIL AL H— vy T RE S PRO T RER R (R I CBRE L IO T 580 A ~ AERMFLE
OEHA =y 7L T, B L TRELE T, BEEZFHETIL0F, % HOREHEITHARL TTFEN,

WE A Er ARREORS, ZOR B (EERER A 22—y D22 RG, 2EREOEAIT. ZOR B ITA T,
BB R A Z— vy T 2B IS HIRD, £7o, B0y A BREDOREIA L F— 2y T 2T o1 881213,
ZDOOEDZZOF A 2B, b — DEERER A — vy N2RALZ B R D,

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

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

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

#FEPE (T -EEEDABLSE Homework
GEIN 11FE B2 EDDICHT-> T, ZLOEMZNEET5,
[ER 218 B OEHIA L 2 — Uo7 Ik o TRV ET,

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

ST BE#LH % Grading System
FAEBMER LA 2 —0 2y T % DG EFEZEGR) IEERR LGOI T2 2 — 0 vy 7Y BB OB REBHIILT,
P 5,

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

P ERRBRIE D S 4% Other Faculty Requirements
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TXAbZF)E Textbooks

# &I ERE Reading List

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

WEEDH—LR— Websites of Laboratory

% Additional Information
B 2=y A IzonTd, AERISEIEHEO T TN BB E L DO T AZ L ATBNT, 32, FEMITRE
HEITH#TDHZE,

As for option 2, please contact Prof. Yamanaka(galapen@ees.hokudai.ac.jp) through your supervisor.
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FlE4 Course Title

EEEERBE R F2 14—y 7" I [Internship in Practical Science for Environment 11]

S ERER Subtitle [

EEZE Instructor

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

B # B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 K& &S Course Number 045028
HAR Semester 254 B 518 Number of Credits 2
ZEREE Type of Class e XHERE R Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_ESD 6522

K5I —K -8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

FREAER

BRBIR e (BR BT S HH)

LARJLa—F:-UAJL Level Code, Level

6 R2EPe (e 1 - S M) S5 MR H GERIZNAOFR R | IFEFEERH)

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

IND¥EO—R £ Small Category Code, Title

2 BT IO P

E5Ea—NK - &5 Language Code, Language
Type

2 HAGE R OSEEDAAV L TNAZE, ZlERER MM SFE (A A
Al ST IEEE) 2R IE DI

P EREIEZED T E Availability of other NG
faculties
## 2 FE1H Other Information BB SR B R B

BEEMRAX Class Method

1 e 2ER H O o 7))

F—"J—K Key Words
REBALH 22T A=y T BRI NEO ), HildaE v, BRI, R

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

23D H1Z Course Objectives
REBALZ—2 T EORr ARE DAL Z— 2y TR FERL T, FHEETHICHT o> TORF /L - BUIGEGEA & AT
HHI,

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

H|5Z B4E Course Goals
EETDHREES, AF L, v AU ReF T 5,

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

2 ¥5HE Course Schedule

GEIR 1 BRA L H—2 2o R, By A —PEBRECERLET, BEZRAETHHOIL. ZOREOEEBE I
JRLTREW,

HLLIE,

GRIN 2IBRBER B FHIL AL H— vy T RE S PRO T RER R (R I CBRE L IO T 580 A ~ AERMFLE
OEHA =y 7L T, B L TRELE T, BEEZFHETIL0F, % HOREHEITHARL TTFEN,

WA A RRE DR G FBRBERFA L Z =2y T | OB 2HENL BN ET, BEREOH A, REBRER %A
Y=y LI EOFHABRAIUGLRET, Fo, BEOBr AREORREUAL Z— 2y T EAT TG EITh | FERER
FERlp A s —r vy T LI OFFA RIS E20E T,

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

Or

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

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

£FEPE (FH - EE)SFDORELS E Homework
GEIN 1) EEAHEDAITHT-> T, ZLORMELELT S,
LR 2] HORWI AL 2= oIk o TRV ET,

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

FRIESEM ) E# &5k Grading System
FAEDPMERLTcA L H— 2y T %O EZEGR), IEERR LGOI KR T, Z— vy Y BE OB RESBIZLT,
BT %,

Grading the report (50%) with supervising teacher and/or coordinator comments on your activities (50%) after internship.
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fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

XI5 E X Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

{§#% Additional Information

2R 1] B IEBFOFIIZ, 11 (galapen@ees.hokudai.ac.jp) I IEFE T H L,

GBI 2] BHIALZ—r oo TE, AERUICBIE W T TONABRER L HEBE DT AL AL, T2, 3
AT EHBICHE T,

As for option 2, please contact Prof. Yamanaka(galapen@ees.hokudai.ac.jp) through your supervisor.
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F EH 4 Course Title BB Fa3azr—vavE iR [Advanced Course of International Science Communication

Methods]
SEEREE Subtitle 0
EEH R Instructor B Fik [TOYODA Kazuhiro] (R ERER BE Rl 2 F 22 55%)

B4, S Other Instructors | GREVE RALF GUNTHERI[GREVE, Ralfl({&i&F F#F9257), RAM AVTAR[RAM
AVTAR](HUERBR R} FF 5008

FLB7EAI Course Type BRESREBE R MR E

FAERLERE Year 2024 FMEIES Course Number 045017

HA Semester 254 B 518 Number of Credits 2

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

&P F} /52X Eligible Department/Class

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

K53 —K -8 Major Category Code, Title ENV_ESD Environmental Science_Environmental Science Development
RS SRR BRI 7 550

LARJLa—F:-LARJL Level Code, Level 6 KEEBE (&1 BEPIRR) B AL E CRRZNAFOFR B | FeiEEFRB)

th43#a0—F -4 Middle Category Code, Title 3 Fidm

IND¥EO—R £ Small Category Code, Title 4 [EPRERBE AR 2

=80 —NF-S&E Language Code, Language 1 HEETITOREE

Type

tFEBBIEEDRE Availability of other 1]

faculties

## REEI Other Information BRESAL PR B R B
1BEEM A Class Method 1 xfifi i A B e i o )

F—"7—F Key Words
B IEEE ., JESUIERK., JEEE COMFIEI K, TEEETOHm
Scientific English, writing, presentation, discussion

23D H1ZE Course Objectives

EEBREICBI A3 EFSEFRFEHOAIa = —ary FIEOMEEZTL, il L ET, LR—FOER, 78T
—rar, BEEMEOREGNE R T, PAERFGEOSEIFARZ L CEBN/ OS2 —al BB L LN TE
jﬁﬁ—o

Zl|5Z B 4E Course Goals
EE B R RE Cala = —2ar TA7D DR AR VEBET A, BrnEsEsrEx AL r—ar%
1TV, FEE TR AR RBEIZ W T T D015,

225 Course Schedule

1LREF D TORHERBRELRE, BENRREBIETIEE LR M2 O0ET, IV —F U= TCEWT LB T —ar
EREL, 7FATT LB T —2a ZTVWET, ARANEEFEDOHMDOAIa=r—2 a3 IRE7 NV —7 TOEELZEL
TRESNET, (772,71 —)

QEERLERR AL ET T T asas—ark 1 k1 OF 4 A B v a BT A AR EE S ONE T, Sh R
I TR AXR VAL OET, MEOAY —F LERalN & SN G ERHVET, 4 7T, 7T H—L)

3N FR S, R SC, TRZERH 7 E O RV FEH S O A E A F O E T, EEARaLT Y ORRIRAEEERTL . B
BRI T2 AT v 7 2OV ET, B EL T, a—ARIZEB W LR — M ERLET, (4772 M)

#REFE (PE-EB)FDODABRLSE Homework
BRI HERFEE IR T DL o TWET, TAT A T OEFICBEL T BERFO B AR NFZ AT E FINCTRER
FDOTNT IV RGETAT A 7T DRI 2§ 2 LB RS E 23, A TIIH ER A,

FRIESEM ) E# &5k Grading System
BINEERE (50%) . FZEDHERR I F/2 1T FH B OFLREE DL R —h e N —TF 4 2 ar (25%) . BHEEREICB 457
LY TF—ar B LN —T T 42w ar (25%)

fh = EH BB DS Other Faculty Requirements

TX R+ Z Tl Textbooks

H# &I ERE Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory
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{#& Additional Information

2024 4£ 10 A 8 HIZ, LI 10 4276 5 T B OREER 7Pt - HERSR R FIF5EBE D D101 B IC TR T,
i KR H 4 BR(14:45-16:15) T,

A% 1L, kazuhiro @ ees.hokudai.ac.jp(BH)F T:@->@ 952,

PLFI% 2024 4 3 A A TOTETT,

10 A 01 H K5 (MIC S FEEH# R HDHT-0)
10/08 H-H 1 B HIZZOH TIRETY,
10/15 777 —)L 1

10 22 A7 7 H#—2

10 29 H77#—3

11LASAEME?2

11128 77%2— 4

11A19A ZL—~1

(11 A 26 HIZEVYT/RL)

12H3H Z71L—~2

124 10H Z1—~x3

12A17TH 71—~4

12424 H 71L—~5

====0(25=============
1H7TH 7L —~6
1H14 R Z7L—x_7
1A21A&M@E3

1 H28 HE&M4
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FlE4 Course Title

BB ]

#3251 [Special lecture in Environmental Science Development 1]

S ERER Subtitle [

EEZE Instructor

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

B # B Other Instructors

Pely BEEISATAKE Akihiro]FLIETHERBER), B HAT F[SUGAWARA Atsuko](&-1EXA

HOE MR E)
F BfE7I Course Type BRER BRI R E
BASELERE Year 2024 EsEZI&E-S Course Number 045018
#ARS Semester 15734 B {51 # Number of Credits 2
BEMEE Type of Class s X ERLENR Year of Eligible Student 1~2

W& F 252X Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_ESD 6410

K5I —K -8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

E 105

BRTLR R BRETEE R )

LARJLa—E L ARJL Level Code, Level

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

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

4 KRR

IND¥EO—R £ Small Category Code, Title

1 AR AT A

EE3—K+E & Language Code, Language
Type

0 BAGETITORE

P EREIEZED T E Availability of other 1A

faculties

## REEIF Other Information BREGAL P AU BRRER B

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

F—"7—K Key Words

RAEER), V= —T5 | SRR a BN BERORR., 7—=0 730 2 BERBOR, 1 —ARy =2—F7/1, SDGs, Jt
WEE, AL, 178, B2 2 —%B2 7=

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

232D H4Z Course Objectives

LHFE N DOFR 2 22 HU CITHOILTOD IR E, Vo — 5 | R rl e il -5 <Y DG B 70 12 DWW TR IR IS RE
L. 287 N % LOFEIRITOWTHID,

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

F;Z B & Course Goals

HUs L~V TORLR R0 =4 — S (SRR - TR Fle rTREZR HUIB D<KV OTETh A BREL | ENHIZ DWW T, B3 D
SIECHH] - BETELI5ICT 5,

Understand decarbonization, gender equality (diversity and inclusion) and sustainable community development activities at the
local level and be able to explain and advocate for them in your own words.

$23E1H Course Schedule

ZOEFRIT, EPERE T, I SRR OFLIE T BR B REATERE AU IE NS SIEAF D E LS B S S R A
Tl na—T 2 —hObEESIND,

NAEDTERILAER 2, 68 DM AIC, 1HF 5, SEEHTHTETHY, Btk KPR SS A X 2L oMb
119,

BARA H 72 8 2 n 2 5729, [L1H (galapen@ees.hokudai.ac. jp\ZEfEZ ELHZ L,

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

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

EFEFEE (FE-BEE)FDOANAELSE Homework
RETOEROREL DL R — BT, PEREE EL T IR E R 1l a7 il - S<O DR BN SV C SRR
ENRMIIID,

In order to prepare for class discussions and post—class reports, students will need to conduct a literature review or other
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research on decarbonization and sustainable community development activities as part of their preparation and review.

ST BE#LH % Grading System
FRE~DEBRB0%), 1% HE DL AR —R20%),
discussions in lectures (80%) and a research paper (20%)

fh 2 EBIED S Other Faculty Requirements

TXAbZF)E Textbooks

# &I ERE Reading List

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory

{#& Additional Information

BARR) A7 82 nx 5720 1L (galapen@ees.hokudai.ac. ip) | A& A B D Z &0

61 R&. 8 PRIk, 16 HF#%. 29 A&, 7 A 13 BAFRZ TEL TWD(EE ATREMEDY),

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

June 1 in the afternoon, June 8 in the morning and afternoon, June 15 in the afternoon, June 29 in the afternoon, and July 13
in the afternoon (this schedule is subject to change.).

70 /276




FLB 4 Course Title PR i 5515 2% I [Special lecture in Environmental Science Development I1]
HERER Subtitle 0

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

HLEH A Other Instructors | 1EfE B [SATO Atsuko)(HV 7 AL =T M3 KEE)

FLEEAI Course Type BRESRHEBE R MR E

BASELEEE Year 2024 FEIES Course Number 045019

HAR Semester 1514 B {7 Number of Credits 2

BEMRE Type of Class b &R Year of Eligible Student 1~2
&P F} V52X Eligible Department/Class

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

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

LARJLI—F:-LARJL Level Code, Level 6 KEEBE (&1 - BEPRE) B AL E CRRMZNAFOR B | FeiEEFRB)
th43#0—F -4 Middle Category Code, Title 4 Bl

INYEEO—R -4 Small Category Code, Title 4 [EPRBR R AR S

‘EEE0—K - E & Language Code, Language 1 WEETITHRE

Type

thFEEIEED TR Availability of other 1Al

faculties

## REEIH Other Information REGAL PR U BARERL B

BEXM AR Class Method 1 xFifi i A B e o )

F—"7—K Key Words
SAEEEBECR, 7 AV, AV 740 =7 )N, EFREOR ., [ENBOR

Politics of climate change, USA, California State, international politics, domestic politics

2% BH4Z GCourse Objectives
7 AU T OHERIERRAL O BRI DN TE 2 DS E T2,

Providing the current status of US politics relevant to climate change.

H|5Z B4E Course Goals
A AL BIRDBURIE AN =R LE D ZEICED | SRR BRI E I DWW CELE 2,

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

2 ¥5HE Course Schedule

ATUDIT BREEBUR % 0 #T 9 5 FAR L& S B

L RAEEEIL O — AT =)L N T A

. RAEEBNEREEOEIC BT AT AV O E

T AV DORIEEBNBER 2V N Tyia, AN NV ST B
L TRV T OEIRENE TV T 4 =T N O GAFEAS BB R

L EEDET AT Ay

S O B~ W DN~

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

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

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

Federalism and Climate Change Policy in California

Concluding Discussion

EFEFEE (FE-BEE)FDOANAELSE Homework
PRI RICTE - ER BT RD,

Review is necessary after each day’s lecture.

FRAESME D E#EEH % Grading System
BRFEIBIT DT 4RIy ar ~OE 0%, LAA—NA0WIZ Lo TR T2,

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

fh = EH BB DS Other Faculty Requirements

TXAbZF)E Textbooks
IR DOBRITE R AR
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Distributed at the lecture

H 515 F X & Reading List

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

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

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

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

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

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

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

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{#& Additional Information

6/10(7)~6/120K) D Bi#AZ TEL T D,

HEEDE SCREATERD, fER — MRt AT EE 1A R D B,

This lecture will be held intensively from June 10 (Mon) to June 12 (Wed).

Students are expected to have the ability to read scholarly articles (handouts) and lecture notes in English.
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FlE4 Course Title

Sciences]

BREERL I FETAT 47 Ki#f[Advanced Course in Academic English Writing for Environmental

SEEREE Subtitle 0

EEH R Instructor

LJ— XA} [Nate Renner] (K=FPe I ERER R FAF 98 0E)

B # B Other Instructors

HhEF §ESC[OKINO Tatsufumi] (HIERER 525 A 72 0%)

F BfE7I Course Type BRER BRI R E

BASELERE Year 2024 EsEZI&E-S Course Number 045023
#ARS Semester 15734 B {51 # Number of Credits 2
BEMEE Type of Class s X ERLENR Year of Eligible Student 1~2

W& F 252X Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_ESD 5301

K5I —K -8 Major Category Code, Title

ENV_ESD Environmental Science_Environmental Science Development

E 105

BRTLR R RETEE R K0

LARJLa—E L ARJL Level Code, Level

5 REBE (&1« REPIE) SEPTR A (A2 EOFR R | KRBk
F#FH

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

3 K

IND¥EO—R £ Small Category Code, Title

B E0—F-EEE Language Code, Language
Type

0 ZOfth (e A Hi7etd)
1 FERE TIOR3

thFEBIEEDAIE Availability of other )
faculties
## 2 FE1H Other Information BB SR B R B

BEEMRA X Class Method

1 eI 2ER H O oo 7))

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

23 B4E Course Objectives

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

F;Z B & Course Goals

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

$23E1H Course Schedule

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

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

Class 3: Practicing writing Introduction sections

ass 4: Presenting and discussing Introduction sections

ass 5: Presentation of models for Methodology sections

ass 6: Practicing writing Methodology sections

ass 7: Presentation and discussion of Methodology sections

OaOaaaq

ass 8: Presentation of models for Results sections

O Q

ass 10: Presentation and discussion of Results sections

@

ass 11: Presentation of models for an Abstract

@)

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

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

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

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

fh 2 EBIED S Other Faculty Requirements

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

(EUROPE), 2020

H# &I ERE Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
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h Bk B § F F X

Division of Earth System Science



F1 B4 Course Title HUER PR Bl 254 SCEE ¢ 11 [Seminar in Earth System Science 11]

EERER Subtitle 0

EFEE Instructor B ILE [Chief of the Division] (KB ER R} 22 55%)

B4 8 Other Instructors | BB A E [All Staffs of the Division] (K*ZBEERBEFHFRR)

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 s E1FE-S Course Number 055003

HAR Semester HF B 18 Number of Credits 4

B EREE Type of Class 3 G U (T | BRI Year of Eligible Student 1~3
7%)

W &REF - U5 Eligible Department/Class HuER BB R 7 B

F>/8J> %' 3—F Numbering Code ENV_ESS 7702

K5I —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

G BRE R T (HERBE AL HE )

LARJLa—F:LAR)L Level Code, Level 7 RFRE () R E R ER B2 S T)

th43#F3—K -4 Middle Category Code, Title 7 St

IND¥EO—R £ Small Category Code, Title 0 HUERFE B} Fim SCE ot

‘EEE0—K - E & Language Code, Language 2 AARFER NRGEONAV HINAZE, ST R ERICHEHERE (AR
Type BB XITIEER) B E T AR

P EREIEZED T E Availability of other 2 RE]

faculties

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

BEER A Class Method 1 *pms% 2R B G i o A0

F—"7—K Key Words

B D

Recent science papers,
37— seminar

23D H1Z Course Objectives
HERBE R 2D ENA DR B OB FE I fikiy, BT 5. IHIZ, H A OHFFE 5 O S0 B 2y DI DS IR S R EL,
A E L CEEETED D.

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

H|5Z B4E Course Goals
AR SO FER

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

225 Course Schedule
a—2eH 8, LLATFNIVL /NSRRI N —T OB > TEMINDBEI T IS, & O FLFEEFEHICSN,
FEROHETH. EE FIEOFEMIIa— AL TEZRS.

To attend a seminar for the presentation and discussion.

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

Read reference papers. Prepare a report on recent researches.

ST BE#LH % Grading System
Ba— AT LIZED LN EI T —ZF~DB NN FEFRIREILLD

Participation and oral presentation

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

XI5 E X Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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A EE OFMITFa—ROHEYHEITRWAEDLELZLE. bLUTT—ATAZ L RGBS EBIROZL.

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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FlE4 Course Title

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

S ERER Subtitle [

EEZE Instructor

B [Chief of the Division] (KRBt Bl 2 0%)

B # B Other Instructors

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

# B@7A Course Type BRI EBE R R H

BASELERE Year 2024 Ef[EEIZES Course Number 055004

HAR Semester AR B Number of Credits 8

BEMRE Type of Class 25 2 G SC(HF | RREER 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

REe (1) SR H (WFFER SR 253 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 AR O V> 7 R TR TR
iﬂ%un)%‘fﬁ%ﬂi?%ﬂu’%

]

apl
oF

(H

A

PR BEEDRIE Availability of other

faculties

> Rl

## 2 FE1H Other Information

HhERPE R AR PR A H [ EFRE ]

BEEMAX Class Method

1 X2 2ER B O o 2)

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

BEHEOREOTIZ, £ HOMET —<ICHTHmE ERFIEILS I,
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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FLB 4 Course Title HERFE R} 255 303450 1 [Seminar in Earth System Science I ]
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 2024 Ef[EEIZES Course Number 045041
HAR Semester A B Number of Credits 4
BEMRE Type of Class 25 2 G SC(HF | AREER Year of Eligible Student 1~2
7%)
W& F 252X Eligible Department/Class HHERE B FFEIR
F2/31)2 %4 3—FK Numbering Code ENV_ESS 6612
K4 —F -4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
A 5] BB AL ABE (HOER & R 2 )
LARJLI—F:LARJL Level Code, Level 6 KRB (& 1L B BHIA B CERZRNAEOR B e ER A)

th 4 ¥E0—K 4 Middle Category Code, Title 6 M HEE

INAEEO—K 4 Small Category Code, Title | HUERFE Bl Fam SCE e

‘EEE0—K - E & Language Code, Language 2 AARGE R OCBEFEDONAV T NARE | LB R ERICHEHEHE (AR
Type VXIGE) A E T AR E

thPEEIEED TR Availability of other 2 TT

faculties

## BRZE I8 Other Information HERE R T AR B [MERE ]

BEEMAX Class Method 1 kbR B Ok o A2

F—"J—K Key Words
B ORFIERRSC, B3 —

Recent papers, seminar

23D H1Z Course Objectives
HERFE A2 BT 2 E NS O ORI fili, BfiET 5. E5IZ, By OMF5Esy ST H OWFFEOER R e L
EREL, itiaz il U CHMEED B.

Understanding recent progress in science related to master’s thesis

H|5Z B4E Course Goals
BT OWFFEED R OBRfiF

Understanding recent progress in science related to master’s thesis

235 Course Schedule
a—25 8, bLUTFNLVE /NSRRI NL—TF OHEIZE > TEBREINDEIF —IZBIL, hEFEOFKFETES, Finlcs
N, FBALRET D, EE FiETa—AZ LI i RS,

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

EFEFEE (FE-BEE)FDOANAELSE Homework
FFRUEOT-DIZ B HINSTIR B S 2 S H B,

Read reference papers.

AAESTM D E# L% Grading System
HKaA— AT LIZED LTI T A~DBN B ER MBI L > TRt 9 5.

Participation and oral presentation

fh = EH BB DS Other Faculty Requirements

TX R -#FEE Textbooks

X I5E ¥ Reading List

S HER—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
WA - E OFEMIES 2 — A Y HB IRV EbELZE. LI —ATAX A& B S ROZ 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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FlE4 Course Title

HERFE B4 51 AFZE 1 [Research in Earth System Science I (for Master’s Thesis)]

S ERER Subtitle [

EEZE Instructor

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

B # B Other Instructors

B A #E[A Staffs of the Division (K FFrER R 2F%)

FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045042

HAR Semester AR B Number of Credits 8

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

W& F 252X Eligible Department/Class

HhERPE B

F2/31)2 %4 3—FK Numbering Code

ENV_ESS 6622

KS¥EI—R 8 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

FREAER

BREERL R (BRI A %)

LARJLa—R:-UAJL Level Code, Level

6 KB (1 - BT SEFTF B GERIZNEOFR H | WFFEFEER H)

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

6 WrEHE

IND¥EO—R £ Small Category Code, Title

2 HHERPE BRI IE

E5Ea—NK - &5 Language Code, Language
Type

2 B OGED AV A TR, T8 I R
B L) A WE 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 X2 2ER B O o 2)

F—"J—K Key Words
E+3C

master’s thesis

23D H1Z Course Objectives

& Lam SRR DT, MERFE 2B D2 2700,

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

H|5Z B4E Course Goals
& -5 SCERK,

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

225 Course Schedule

FEEHBBORED T, £ HOMET —~< I3 o022/,

To study master’s thesis under a supervisor.

#REFE (PE-EB)FDODABRLSE Homework

fRHAE, a— AT LIRSS,

Prepare own data—set according to own research theme.

AAESTM D E# L% Grading System

Fa—AZ LI, BN AR RITH E DWW TR T 2.

master’s thesis and presentation

fhEEH BB DS Other Faculty Requirements

TX A Z T} Textbooks

X I5E ¥ Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
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F EH 4 Course Title BB S A Gs Fundamental Course in Paleoenvironmental Science]
HEEREE Subtitle 0

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

HHLUE B Other Instructors | B SZ[SEKI Osamu] AKIRBHFAFZEAT), AP BUAIRINO Tomohisa] MIERERE R A 70FE),
ML AIMATOBA Sumito](KIEAF - BRAG—Y7), fiEE FFFEIIZUKA Yoshinori]({IEEMF

WFZERT)
FLB7EAI Course Type BRESREBE R MR E
BASBLERE Year 2024 Ef[E1EIZES Course Number 045078
HAR Semester 1% 8 (F 4% — | BAIH Number of Credits 2
L)
BEMRE Type of Class s HEER Year of Eligible Student 1~2
¥ &R US5X Eligible Department/Class
F2/31)> % 3—FK Numbering Code ENV_ESS 5100
KH¥EI—R 8 Major Category Code, Title ENV_ESS Environmental Science Earth System Science
G BRI AL 2Bt (U ER BB R AR
LARJLa—R:LUARJL Level Code, Level 5 KEFPe (&1 - 5N BEMRL B (EENZRNEOR B) . KERE L@

EadE

th43#F3—K -4 Middle Category Code, Title 1 Jotam

INAEEO—K 4 Small Category Code, Title 0 ZDM B EM2HD)

=80 —F- 558 Language Code, Language 0 AAFETITORE

Type

I EIEEDTE Availability of other Il

faculties

## BREEIF Other Information HERE R F AR B
B ER A Class Method 1 kfmfE3ER B G o 4)

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

Paleoenvironment, Paleoclimatology, Paleoceanography, Global warming

23D H1Z Course Objectives

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

F:ZE B 48 Course Goals

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

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

{2 %51 Course Schedule

BB IR OMENS (1L4S) Outline of plaeoclimate science

Jiikam (UAR) [ERET —hA7, Taky, [EV AT L, 74—K73v 7] Methodology

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

EHREFROSKELS) R (L) [RUEZE(LDOHE~D A 737 K] Climate changes in historical times - response
TARAT DO YA (19355) [T A AT DRFEEIRAIOIE S, SR OFFIEE L COKRMLKLL, DO YAV DFE R Ice
core and DO cycles

REBRRTAEBLRFT A7V (F) DRENRET AL, =7y VES), SoKmEZED), KRk RIREB DA =
A ] Ice core, greenhouse gas and carbon cycles

IFrvaby F AV EKIR BT (ANE) (8B Z3R, BH /N7 X, Inmbrie JEOKIK ®ET /L& LRO4 A3 VE il ]
Milankovitch cycle

WEEDOK (FEFEFNLIR) « R 3R (REEHE) I A B (CNEF) URFAHE 0O 46 PE - Y6 FE - IR FFEFE RINL A~ 12 2] Isotopes and Earth’
s carbon and water balances

ITvaryF ATV MO EREEENE O RUR (NE) [T A AT 0L A G0k EDONARRIR, K ES KK &, SMEICLAE
HZp RSk TPl 0%% /7] Glacial-interglacial cycles and sea level change

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

BRI DT (B) [EIC T m b ATz LGM O BEREE] Worlds of the last glacial

HER A8 CORIEZAL () [7 7 b=v 7 A — V5525 8] Secular changes in Earth’s climate
SfEET LV ERREY 2L — g0 (B9) [LGM., Mid-Holocene., LIG, Mid-Pliocene, & /L« 5 — X ik Z& de . HERD
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PMIP H9724R 5] Climate model and paleoclimatic reconstruction

ETV T HB L TR\ EORMBELE B AT =X 2 (B) [ WAl KA L B 2 5] 12 HD] Mechanisms of past climate changes
examined by paleoclimate modeling

SRR (BE) [IPCC, d& k504 E]] Projection of climate

EFEFEE (FE-BEE)FDOANAELSE Homework
T LAE B 1R

One hour for preparation and brushup

ST BE#ELH % Grading System
INT AN (40%) , HIJE FRHRERE (30%) , LR —1 (30%) &8 SIZH A BIZREA
Evaluation will be done based on small tests (40%), behavior (30%) and report (30%).

fh 2 EBIED S Other Faculty Requirements

TXAbZFE Textbooks

FAEIEEEE Reading List

F VT T N— S KITNEE SE S, 2008

Earth’s Climate Past and Future,”Ruddiman:W.H.Freeman and Company, 2000
NBEEKWED 1O TER /)BT v — 307 R, 2017

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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FlE4 Course Title

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

S ERER Subtitle

0

EEZE Instructor

) /1 IWATANABE Tsutomu] (EIRENFRFSERT)

B # B Other Instructors

T ZZ[SHIMOYAMA Kou]UEIREHFIFZERT), BH BUS[TOYOTA Takenobul(URiEF}F
fFZEET), =5F S RIMITSUDERA Humio (& IRAF - BEAFR—Y7), #£11 1E[SUGIYAMA Shin]({&
IREFERFGERT), B ZEITISHIRAIWA Takayukil (RIEAF - BeAH—27), HI3s 7 AIMATOBA
Sumito]J{KIRAT - B4 k—Y7), GREVE RALF GUNTHERIGREVE, Ralfl({&iR B0k 5E
), k% FIEIIZUKA Yoshinori]JURIRARLFFFERT), A1 SFIISHIKAWA Mamoru](HIERER
BB 2P g2 ), PODOLSKIY EVGENY[PODOLSKIY EVGENY], s B &k [MINOWA

Masahiro ] UK BH = FEET)
F B#&%l Course Type BRIERFBEEMELE
BAEERE Year 2024 ErEZI&E-S Course Number 045067
AR Semester 158 (F¥— | BAIE Number of Credits 2
L)
2 ERWEE Type of Class e YWRER Year of Eligible Student 1~2

W& F 252X Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_ESS 5102

K53 —K -8 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

FREAER

BRELAL BT (i BREE B 550

LARJLa—R-UAJL Level Code, Level

5 Kbt (1 P SR B CGERERZRNAOFR R | KRBz
F#FH

th43¥a—K -4 Middle Category Code, Title 1 JLHEGR

INP¥EO—F -8 Small Category Code, Title 0 Z DMl (A HI72H D)

EE3—F 555 Language Code, Language 2 HARGE R OCWRFEDNAV o TNAZE il R ERIHEHEE (AR
Type FE X TIRE) IR ET DI

HhZEEIEIEED TR Availability of other 1 A

faculties

## 2 FE1H Other Information

HBRPE R R BR R A H

BEEMRA X Class Method

1 e 2ER H O o 7))

F—"J—K Key Words
Fok-EmHE. T, OK, i

cryosphere, snow, ice, polar regions

2% BH4Z Course Objectives

TR IR EAR, KD DRER Z#E CIEICEDETOIED—4 %, TIKME G LI BRI & 70 HIRBIZ &

NLUIRING, FIFFEITH DT <R ET T,

A short course of cryosphere science. Briefly introduce the life of snow and selected research topics relating to snow and ice.

Zl|5Z B 4Z Course Goals

SESERFKBIRORFESC, FOKE D HERERBE IR T &

E & BRI 5,

To understand the characteristics of cryospheric phenomena and the role of cryosphere in environment of the Earth.

235 Course Schedule

TREOTHHZBIHE 5 16 MOfEFREA L= 27 T1T),

1. TkBERES AT L
2. BE-FEEDOWM

3. KD R

4, KA L

5. TAAaTRLFE

6. ZmE DKL

7. BIHEOK S

8. MoK SRR BT

Omnibus—style 15 lectures on the following topics:

. Cryosphere and climate system

. Physics of precipitation and snowpack
. Glacier and ice sheet

. Permafrost

. Ice—core science

. Cold-region hydrology

. Cold-region meteorology

. Sea ice and marine environment

CO N O U1 &~ W DN+~

EEFEE (FE-BE)FDOANAELSE Homework
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S B SIS ERRROA B O/ — MEITHEOTEE L, A s34 AN E 3272 8 U THRZ TR D,

Review handouts and notes

ST BE#LH % Grading System
BRAOSMRE LK FEAI T SN T/ NT AR LR — N2 A ZFE 5,

Quizzes, short reports and participation in class

P ERBRIE D S 4% Other Faculty Requirements

TXAb-ZF)E Textbooks
2 S BRI 95, Text books and references will be announced in the class.

H# &I ERE Reading List

B RHR—LR— Websites
http://www.arcus.org/, http://nsidc.org/data/seaice_index/, http://wwwsoc.nii.ac.jp/jssi/

WEZEDHR—LR— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/
https://sites.google.com/site/courseincryosphere/home

{§% Additional Information
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F EH 4 Course Title KAUEEY PR HeE 3R [Fundamental Course in Atmosphere-Ocean Physics]
HEREB Subtitle (R AFER) [
EEZE Instructor JEJR IE% [FUJIWARA Masatomo] (KBt i ER BR 55 B WF JEF%)
YR Other Instructors | K5 B —EF[OSHIMA Keiichiro (&R B 2R ZEFT)
FLEEAI Course Type BRESRHEBE R MR E
BASELERE Year 2024 Ef[EEIZES Course Number 045068
HARS Semester 1% H) (F4 — | B Number of Credits 2

)
BEMRE Type of Class s HEER Year of Eligible Student 1~2
W& F 252X Eligible Department/Class
F>/8J> %' 3—F Numbering Code ENV_ESS 5100
K5I —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
G BRE R T (HERBE AL HE )
LARJLa—R:LARJL Level Code, Level 5 KEFP (&1 - FEHR) BEMRL B (EENZNEOR B) . KER L@

ERRE

th43#a0—F -4 Middle Category Code, Title 1 FAfqm

INAEEO—K 4 Small Category Code, Title 0 ZDM B EM2HD)

=80 —NF-S&E Language Code, Language 0 AAFETITORE

Type

tFEBBIEEDRE Availability of other 1 7]

faculties

## REEI Other Information HERE R P AR B
REZEMHA I Class Method 1 kbR B O i o )

F—"J—K Key Words

KRG, WS, KEKRTEER, M mG), IR & IRRE, BVERges, BETH, KEKEERE, KL, 4V v 8, K[EE
&), HEKIREAL;

BEIEER, MAAEER, AT vy VIR, 1B, RS TE, WY

2% BH4Z GCourse Objectives
BlEORREMEOREECIE B - BB HRL, ZNOE BT 572D 1M B KA - MBED J1Z - B ZOR#EFE S, K
RMFER O ETRBG L2 D AN = A LOE A 5 Bfif 35,

H|5Z B4E Course Goals
KRREMLEDOREE LB - BB & Foal T2 KR - WHED S % - BN O Rtk 281575,

235 Course Schedule

(R&m)

L. [UEDOTEHK

2. [RGHIB |

3. ]G HIAR

4. RREERE - KR b

5. FEARR LAY VB

6. KAFEZEE) 1

7. SAFEZSE) TGERE(L)
(HELERR)

1. VRfE EEDIE LR - MK OVEE
2. WEIH 7 T 7 A BRI K IR A B
3. WELED St S e = - T
4. AL ERAT - BB B

5. WHFEDOW - WEKDIRE

6. VEPEDRBI - HERIERE (b -

7. TAREH

#REFE (PE-EB)FDODABRLSE Homework
SN TV IRT v T B =R SRR COATANEER L 2 BT E T2,

ST BE#LH % Grading System
UAR—RERRZFEIZ, K& EEERE & DO CGRE TR T2,

fh 2 EBIED S Other Faculty Requirements
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TXAbZF)E Textbooks

# &I ERE Reading List

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

MEZEDHR—LAR— Websites of Laboratory
http://wwwoa.ees.hokudai.ac.jp/

{% Additional Information
JRANEL T REUSmIEH R (BRI Y) | VMR IT KR (KRB YY) © By NCHLE D, KRBT 5 LI B
a2 2 FERITERLTHEN,
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F EH 4 Course Title KA A [Fundamental Course in Marine and Atmospheric Chemistry]

EE 2 H Subtitle KA I Basic Course in Atmospheric and Marine Chemistryl[]

EHEHE Instructor AR ek [SUZUKI Koji] OR5FREHERBR BEFHAAIF 7ER%)

{AL# 8 Other Instructors | & (LI 7=Z[KAMEYAMA Sohiko) (HiERERBERLHARFZERT), BIRF i —[MIYAZAKI Yuzo] (iR
B FERESET)

FLB7ERI Course Type BREFRFHERMELE

BASEEERE Year 2024 s E1FE-S Course Number 045070

HAR Semester 1% 8 (F % — | BAIH Number of Credits 2
L)

ZERWEE Type of Class Hisis SRR Year of Eligible Student 1~2

W &RFEF - 25X Eligible Department/Class

F2/31)>%4'3—F Numbering Code ENV_ESS 5100

K53 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

A 5] BRIER B (MEBRERL F %)

LARJLa—R-UAJL Level Code, Level 5 KFRE (& 1 - BP9 BEFT AL B (R NAEOFRR) | KR dhmiz

¥FHE

4380 —F -4 Middle Category Code, Title 1 FAfim

INYEEO—R -4 Small Category Code, Title 0 ZOfth (A H7eb o)

E553—F 555 Language Code, Language 0 HARGETITORHE

Type

P BISE DT E Availability of other 1w

faculties

## R ZEI8 Other Information HEKE R - B PHEERL H
BE=EA Class Method I PR B Gl o &)

F—"J—K Key Words
KEACE WAL
Atmospheric Chemistry, Marine Chemistry

232D H4Z Course Objectives

KREALF LA T2 BRI R 2 L C, BRI LT R 72 R BE S (L 2 BRAR 372,

The instructors are going to provide a basic course on atmospheric chemistry and marine chemistry to students for
understanding global or regional environmental changes.

Zl|5Z B 4Z Course Goals
—HOEFREZBL T, RREWFEICBI DR BRI b2 BIEE D5,

Students are expected to understand chemical processes in the atmosphere and ocean through a series of lectures.

235 Course Schedule

(1) K&K FLpE LR S AR

(2) g4

(3) xtiiifE A~

@) KK 7a/ L

(5) KK EAL 7 O HIERA L ROTE BR & U e 228
(6) K DK B LEAE BR

(M WLED IR FETER |

(8) M DR FEVEER 11

(9) MELED R F G R

(10)MFPEDY AFER

(11) FEARDALFE LR~ D % 5
(12) e — R E AR BAEH

(13) KK —MrER A2

(14) R —MHFEESR BT DhE G ER |
(15) K& — MBS SIS T DR FEAEER 11

HEOHRFICLY, LRLOERONERILHE D5 DBHD,

(1) Atmospheric constitutes including greenhouse gasses

(2) Ozone in the stratosphere

(3) Ozone in the troposphere

(4) Atmospheric aerosol

(5) Geochemical cycling of atmospheric trace gasses and its effects on climate
(6) Composition of seawater and ocean circulation

(7) Ocean carbon cycle 1
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(8) Ocean carbon cycle 11

(9) Ocean nitrogen cycle

(10) Ocean phosphorus cycle

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

(13) Gas exchange between the ocean and atmosphere

(14) Ocean—atmosphere sulfur cycle |

(15) Ocean—atmosphere sulfur cycle II

The sequence of lectures above may change.

#REFE (PE-EB)FDODABRLSE Homework
(LD IS (5L, (LA RURS) 2L Th{ZL,

Students should understand the basic concept of chemistry (e.g. mole, chemical reactions).

ST BE#LH % Grading System
KB O/ R =M LT/ NT AN LS CRE 45,

Grading is estimated with mini—reports or mini—tests after each lecture.

fh 2 EBIED S Other Faculty Requirements

TX X #F W Textbooks

HERBR RS2 AP - ETHLJ. E. 7o RV —2 4 SuE iR, 2012
KEALFEAF,D. J. P=Aa7 WA RZEHAR, 2002

WEPEHERAL 2 S AR Rl d Rk 4L, 2014

# &I ERE Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory
https://pablos.ees.hokudai.ac.ijp/bge/index.html

% Additional Information
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F B4 Course Title & S iml Advanced Course in Paleoclimatology]
HERER Subtitle 0
BB Instructor (A IEf [YAMAMOTO Masanobu] (K 2Rz i ERBR 55 8L 2 HF FE0%)
HZZ B Other Instructors | B SZ[SEKI Osamu] (KRB FHFSEET), W EIRIWASAKI Shinya] (IEREREERL FF 586D
FLEEAI Course Type BRESRHEBE R MR E
BASELERE Year 2024 Ef[EEIZES Course Number 045074
HARS Semester 2% (Fk % — | BERIE Number of Credits 2
)
BEMRE Type of Class s HEER Year of Eligible Student 1~2
W& F 252X Eligible Department/Class
F>/8J> %' 3—F Numbering Code ENV_ESS 6301
K5I —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
G BRE R T (HERBE AL HE )
LARJLa—FLARJL Level Code, Level 6 K7Pt (&L - FMIE) FMFELE CERIMARNEFORE | HEHESEE)

th43#0—F -4 Middle Category Code, Title 3 Hiih

INAEEO—K 4 Small Category Code, Title 0 FDM A2 D)

EE3—K+E & Language Code, Language 1 JWFETITHfRE

Type

P EREIEZED T E Availability of other 1]

faculties

## REEIF Other Information HUER BB A REBRERL A
BEER A Class Method 1 *pms% 2R B G i o A0

F—"7—K Key Words
R e, HHECE, HERIEREL

Paleoclimatology, Paleoceanography, Global warming

23 B4E Course Objectives

HIBRBREE DR TR 292 T, BIEOKURET DL LM AL MRS HIENEE THD. AL TIL, HREFIZETS
HERE S 7R iR 5.

Understanding the mechanisms of paleoclimate changes is crucial to the projection of future environmental changes. Lecture is
given for understanding the outline of paleoclimatology by learning its methodology and perspective.

H|5Z B4E Course Goals

WREFOHIE, BZHF, MEOKUEEB O, 53k FR~OI5HA BT 2.

The goal is to understand the methodology and perspective of paleoclimatology, the outlines of climate in the past, present and
future.

$23E1H Course Schedule

R AEEOERES (L) Outline of plaeoclimatology

J5 5 (1A Methodology

105ENBH100F A7 — L 55258 (11 4) Decadal to centennial-scale climate variability
WEPE TR — V48 8 (5 IRF) Millennial-scale variability in marine realm

Ok HI K 128 8 (5 I8) Glacial-interglacial variability

T I h= I A — )V 5522 ) () Secular changes in Earth’s climate

& BT T L (BH) Application of climate model

LMD F ST (B8) Projection of climate

#REFE (PE-EB)FDODABRLSE Homework
TEEE BT

One hour for preparation and brushup

FRAESME D E#E L% Grading System
INT AN (40%) , HIFE HPREEE (30%), LR —h (30%) &8 SITH A B REAM
Evaluation will be done based on small tests (40%), behavior (30%) and report (30%).

fh = EH BB DS Other Faculty Requirements

TX R+ Z Tl Textbooks

X I5E ¥ Reading List
Earth’s Climate Past and Future,”Ruddiman: W.H.Freeman and Company, 2000

BEAR—LR— Websites
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WEZEDHR—LR— Websites of Laboratory

% Additional Information
AERITEFBETITVET.
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F EH 4 Course Title AW ERA L 2 IR [Fundamental Course in Biogeochemistry]

HERER Subtitle 0

BB Instructor #R IR [SUZUKI Koji] CREFBEHIERBRIE R 20 9EE)

YR Other Instructors | Al 522 [KAMEYAMA Sohiko] (MUBRER 52 R} ZHFFERR), B IR #E =[MIYAZAKI Yuzol({E&iE
BHFERFSEET)

FLB7ERI Course Type RELE PR MR E

BASEEERE Year 2024 s E1FE-S Course Number 045073

HAR Semester 25 (Fk & — | BABI¥ Number of Credits 2
L)

REMRE Type of Class fits SRR Year of Eligible Student 1~2

W &RFEF - 25X Eligible Department/Class

F2/31)>%4'3—F Numbering Code ENV_ESS 5101

K53 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

A 5] BRIER B (MEBRERL F %)

LARJLa—F:-LARJL Level Code, Level 5 KEERE (&1 - B BEF9 AL B (RN EOFR B ) | KEEbtIiEiz

ERE|

4380 —F -4 Middle Category Code, Title 1 FAfim

INYEEO—R -4 Small Category Code, Title 0 ZOfth (A H7eb o)

EFEO—F &8 Language Code, Language 1 BB TITHIR¥E

Type

tFEEHEBEDTAE Availability of other 1 7]

faculties

## REEIF Other Information HUER BB A REBRERL A
B EERA X Class Method 1 kb 2R B i o 20

F—"J—K Key Words
WAL, KRB, ek b, W EER . HERER BERE

Marine Chemistry, Atmospheric Chemistry, Biogeochemistry, Material Cycling, Global Environmental Issues

2% BH4Z Course Objectives

HIER DR L PR A2 IELSEMR T 5720 RKEALZEEME L 20 F 75k 5% 21T,

To understand biogeochemical processes on the earth properly, the instructors are going to provide basic lectures on marine
chemistry and atmospheric chemistry.

F:ZE B 48 Course Goals

HERIRBE AL R e A S e & O HIERBR BRI, RR[EHHEICRBIT 24 HER L F R RIC OV T, flH %, —# O
AN CEDINTRDZ e HIEET 5,

The instructors expect students who will be able to explain global environmental issues such as global warming and stratospheric
ozone depletion, and biogeochemical processes in the atmosphere and the ocean after a series of courses.

$23E1H Course Schedule

TEMLIRTE AZ L AV Tay BB ATV, =T eV AT (RE, BHE L VVUE) ICERL T AR E L AEWE
DD DDV EE D, FNHENREL MERBR BT BEIZ DWW TRERL, BT 2.

The instructors are going to explain and discuss the dynamics of chemical materials such as carbon dioxide, methane, ozone,
chlorofluorocarbons, dimethyl sulfide, aerosols, and bioelements (e.g., carbon, nitrogen, phosphorous) which can influence
earth environments, their relevance to biological activities including human being, and global environmental issues.

EFEFEE (FE-BEE)FDOANAELSE Homework
(LD IS (BV AL SUREE) ZEREL T2 L,

Students should know the basic concept of chemistry (e.g. mole, chemical reactions, etc.).

RS D BE#ELH % Grading System
Kl F % D/ R — M E > TR 35,

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

fh 2 EBIED S Other Faculty Requirements

TX R EF]E Textbooks

Introduction to Atmospheric Chemistry,” Jacob, Daniel J.: Princeton University Press, 1999

Biogeochemistry: An Analysis of Global Change (3rd edition),”Schlesinger, William H. and Bernhardt, Emily S.:Elsevier, 2013
Ocean—Atmosphere Interactions of Gases and Particles,/Liss, Peter S. and Johnson, Martine T.:Springer, 2014

X I5E ¥ Reading List

B AR—LR— Websites
http://www.jma.go.jp/jma/menu/bunyaearth.html

WEEDH—LR— Websites of Laboratory
https://pablos.ees.hokudai.ac.jp/bge/index.html
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FlE4 Course Title

JbMRiE e F Introduction to Circumpolar North]

S ERER Subtitle

0

EEZE Instructor

A Eff [YAMAMOTO Masanobu] (K52 0E HIER B 55 R} 2R 22 15%)

B # B Other Instructors

)11 SFISHIKAWA Mamoru](HEER BR S5 B A 0FJE0E), 22 ¥ *E[YASUNARI Teppeil,
PODOLSKIY EVGENY[PODOLSKIY EVGENY], SAUNAVAARA JUHA MIKAEL[Juha
SAUNAVAARA], GARCIA MOLINOS JORGE[GARCIA MOLINOS JORGE], MENSAH Vigan
Joel Sebastien[MENSAH Vigan Joel Sebastien](f&iEEZAFZEHT), K & £+ F[OHNISHI
Fujio], F#F 1EKEB[UTO Shotaro], Bif ZE[TOJO Yasumasal(LFHISERT), M #53C
[HIRATA Takafumi]

FLEEAI Course Type BRESRHEBE R MR E
BASELERE Year 2024 Ef[EEIZES Course Number 045077
HARS Semester 27 (Fk &% — | BAGI¥ Number of Credits 2
L)
BEMRE Type of Class s HEER Year of Eligible Student 1~2
X &P R -5 Eligible Department/Class
7+ %' 3—F Numbering Code ENV_ESS 6311
KS¥EI—R 8 Major Category Code, Title ENV_ESS Environmental Science Earth System Science
G BRE R T (HERBE AL HE )
LARJLa—FLARJL Level Code, Level 6 K7Pe (&L - FME) FMFELE CERIMARANEFORE | BHEHESEE)
th43#80—F -4 Middle Category Code, Title 3 Hiim
INA¥E3—K -4 Small Category Code, Title | K& RS
EEEO—F- &8 Language Code, Language 1 BFETITHOR ¥
Type
P EREIEZED T E Availability of other 1A
faculties

## R I8 Other Information

HOERPE P R B B

BEEMRA X Class Method

2 AR B (bR

F—"J—K Key Words

Jehie, ERERST, IRBRAL, KA E), RFEMEER  AKIEER . NENEED, At LRy | EEREGS ., B ol 672 A %8

2% BH4Z GCourse Objectives

Jetiio B 2RI KA S AE2 B A0 L RERIRE 2 2@ U T,
ALK O WP - AW 2R R LE T e AR B D,
e AERFERRECBARY AT A BT D,

CRMEZAE, R B, BUAZE OREZEFS D,

Zl|5Z B 4Z Course Goals

AR AN E T L CODRREIZOWT, BRE S A B PRl 2@ U PR LR TE R DT LN TED,

235 Course Schedule

1 Introduction to circumpolar North

2 Permafrost

3 Paleoclimatology

4 Wildfire and air pollution
5 Ocean Ecosystem

6 Physical Oceanography and Sea Ice

7 Maritime shipping and natural resource development in the Arctic

8 Arctic geopolitics: past, present, future

9 Northern Sea Route

10 Contemporary and future changes in Arctic biodiversity

11 Indigenous and non—indigenous people living in the Arctic

12 Sustainable economic development of the Arctic

13 Climate change and Future risks for environments

14 Solid waste management in small community in arctic region

EBFE (T - EDEDNELSE Homework
MIEORL, PO SCIRA BT LA — hORR AT

ST BE#LH % Grading System
WRA~OS MBIV R =ML AN

fh = EH BB DS Other Faculty Requirements

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

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

{% Additional Information
B AT & ALt

i E R R B e ding LRINE TH D,
BBEAHFBE O AT BREEA PR B TRETD2L,
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F1H% Course Title {22 E S 475w Advanced Course in Chemical Oceanography]

S BB Subtitle (A UEE S 455 Advanced Course in Chemical Oceanographyl]

EEZE Instructor Faf st INISHIOKA Jun] (EIRABHAHFIERTHEE SR A A —Y B /e 2 2 —)

YR Other Instructors | i) E[WATANABE Yutaka]MIERER BRI ZAF2ERT), 1T FEEIYAMASHITA Youheil(H
ERERBERL I SRR

FLEFE5 Course Type BREFRFHERMELE

BASEEERE Year 2024 s E1FE-S Course Number 045043

HAR Semester 1% 8 (F % — | BAIH Number of Credits 2
L)

ZERWEE Type of Class Hisis SRR Year of Eligible Student 1~2

W &RFEF - 25X Eligible Department/Class

F2/31)>%4'3—F Numbering Code ENV_ESS 6310

K53 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

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

LARJLa—F:-LARJL Level Code, Level 6 KRB (& 1L - B A B CRRZRNAOR B, e ER H)

th43#a0—F -4 Middle Category Code, Title 3 Fram

IND¥EO—R £ Small Category Code, Title | KRR BRI

B 83— -5 58 Language Code, Language 0 AARFECITHRE

Type

tFEBBIEEDRE Availability of other 1 7]

faculties

## REEI Other Information HOER DB BRI BR R R E

REZEMHA I Class Method 1 kbR B O i o )

F—"J—K Key Words
HELEA W BRIV 2 AL B EE S WEARER . T — 2T . AW (L —Y— BT

Ocean biogeochemistry, Chemical Oceanography, Material cycle, Data analysis, organic matter, chemical tracers

23D H1ZE Course Objectives

WK P OAL R 5y D o A oG B 2 SR 32 BRI S, B DG B A B L 7= HUER S AT M IT DU O FIZE 2D T
HEEITO,

Lecture for chemical material cycle in the Ocean, role of the Ocean for earth system.

H|5Z B4E Course Goals
HWEFEN OREBISROUFE OB BN AL FZR RSN OB CX AT L2 HEE T

It aims to be able to understand various phenomena in the ocean and roles of the ocean from a chemical aspect

{2 %51 Course Schedule

AR O

< HERS AT DO OUEE

ACF ST D3 A% ST DI ER L 7 e 2
ALZER Sy DA L
CREBHIREACTF Ry OTE SR &AW R PE

PR AR S OB

EEHTAL BT O

WEED RIEWE

MHEDOKFEBR AL F I —H—

KRR O EEER

UEEHI BRI 53D N A R

- BED DI~ D W B Wik

B DLEPEL SR

VAT SR E R

- B FRIE VR AT AR

—General overview for chemical Oceanography
—Ocean in the Earth system

—Ocean circulation and physical process which control distribution of chemical matters
—Distribution and reaction of chemical matters
—Nutrients dynamics and primary production

—Role of trace elements

—Advance analytical method for chemical oceanography
—Carbon species in the ocean

—Ocean circulation and chemical tracers

—Air-sea interface

—Anthropogenic impact on ocean biogeochemical cycle
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—Transport of terrestrial materials to ocean
—-Production and degradation of organic matter

—Role of dissolved organic matter in marine ecosystems
—Refractory dissolved organic matter

EFEFEE (FE-BEE)FDOANAELSE Homework
WEL WD TOFE TR TEXANRE LTS,

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

ST BE#ELH % Grading System

PRI, BRI R, LK — A, R R FEIRE ST,

The grade evaluation is conducted by using the test result, the report evaluation, the presentation, the attitude of teaching,
etc.

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

H 515 E X & Reading List

R HIER L2/ T AR AR - Sl kAT, 2014

Ocean Biogeochemical Dynamics,”J. L. Sarmiento and N. Gruber: Princeton University Press, 2006
Biogeochemistry of Marine Dissolved Organic Matter,/D.A. Hansell and C.A. Carlson:Academic Press, 2014

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
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F1 B4 Course Title HELEAE M ERA b 245w Advanced Course in Ocean Biogeochemistry]

S BB Subtitle Advanced Course in Ocean Biogeochemistry[]

EEZE Instructor Faf st INISHIOKA Jun] (EIRABHAHFIERTHEE SR A A —Y B /e 2 2 —)

YR Other Instructors | i) E[WATANABE Yutaka]MIERER BRI ZAF2ERT), 1T FEEIYAMASHITA Youheil(H
ERERBERL I SRR

FLB7ERI Course Type BREFRFHERMELE

BASEEERE Year 2024 s E1FE-S Course Number 045064

HAR Semester 25 W (Fk# — | BB Number of Credits 2
L)

ZERWEE Type of Class Hisis SRR Year of Eligible Student 1~2

W &RFEF - 25X Eligible Department/Class

F2/31)>%4'3—F Numbering Code ENV_ESS 6311

K53 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

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

LARJLa—R:-UAJL Level Code, Level 6 KRB (& 1L - B A B CRRZRNAOR B, e ER H)

th43#a0—F -4 Middle Category Code, Title 3 Fram

IND¥EO—R £ Small Category Code, Title | KRR BRI

B 83— -5 58 Language Code, Language 1 EE TIOR3

Type

tFEBBIEEDRE Availability of other 1 7]

faculties

## BRZEIF Other Information HOER DB BRI BR R R E

BEEMRA X Class Method 1 kbR B O i o )

F—"J—K Key Words
Ocean biogeochemistry, nutrient cycle, trace metal cycle, primary production, non—living organic materials, chemical tracers

23D H1Z Course Objectives

Lecture for the ocean biogeochemical system, role of the system for earth system.

H|5Z B4E Course Goals

It aims to be able to understand the ocean biogeochemical system with chemical aspect.

$23E1H Course Schedule

*General overview for Ocean Biogeochemistry
+Physical and chemical material cycles in the Ocean
*Distribution of chemical materials

+Nitrate cycle

+Phosphate and Silicate cycles

*Remineralization and Burial in the Sediments

*Trace metal and primary production

«Carbon cycle in the ocean

*Ocean circulation and chemical tracers

* Air-sea interface

« Anthropogenic impact on ocean biogeochemical cycle
*Terrestrial materials in the ocean

+Environmental dynamics of particulate organic matter
*Environmental dynamics of dissolved organic matter
+Dissolved organic matter in marine biogeochemical cycle

EFEFEE (FE-BEE)FDOANAELSE Homework

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

FAESTE D B2 &A% Grading System
The grade evaluation is conducted by using the test result, the report evaluation, the presentation, the attitude of teaching,
etc.

fh 2 EBIED S Other Faculty Requirements

TX A Z T} Textbooks

EE ST ME 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

S HER—LR— Websites
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WEZEDHR—LR— Websites of Laboratory

{§% Additional Information
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F1 B4 Course Title e R BB AL 4R Advanced Course in Ecosystems and Environments]
HERER Subtitle 0
EHEHE Instructor 714 F& A [CHIKARAISHI Yoshito] (iR EHFFEHT)
{HZZ B Other Instructors | IR T-[TAKIZAWA Yuko]({KIREF FAFSEHT)
FLEEAI Course Type BRESRHEBE R MR E
BASELERE Year 2024 Ef[EEIZES Course Number 045076
HARS Semester 2% (Fk % — | BERIE Number of Credits 2
)
BEMRE Type of Class s HEER Year of Eligible Student 1~2
W& F 252X Eligible Department/Class
F>/8J> %' 3—F Numbering Code ENV_ESS 6311
K5I —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
G BRE R T (HERBE AL HE )
LARJLa—FLARJL Level Code, Level 6 K7Pt (&L - FMIE) FMFELE CERIMARNEFORE | HEHESEE)
th43¥E3—K - 48 Middle Category Code, Title 3 K
IND¥EO—R £ Small Category Code, Title | KRR S BRI S
S 3—F 558 Language Code, Language 1 JREE TR
Type
P EREIEZED T E Availability of other 1]
faculties
## REEIF Other Information HUER BB A REBRERL A
BEER A Class Method 1 *pms% 2R B G i o A0

F—"7—K Key Words
Ecosystem, environments, photosynthesis, food webs, stable isotope, organic matter, biogeochemical cycle

2% BH4Z GCourse 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.

H|5Z B4E 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.

{2 %51 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

#REFE (PE-EB)FDODABRLSE Homework

Homework, reports, etc.

RS D BE#ELH % Grading System

Homework with handout, and short reports in every lecture

fh 2 EBIED S Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List

BEAR—LR— Websites
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WEZEDHR—LR— Websites of Laboratory

% Additional Information
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FlE4 Course Title

M RE R W B A B e[ Advanced Course in Biogeochemical Cycles in Ecosystems]

S ERER Subtitle [

EEZE Instructor

71 # A [CHIKARAISHI Yoshito] EIEEMHFHFZERT)

B # B Other Instructors

IR A T [TAKIZAWA Yuko (IR B S2RF227T)

T B3I Course Type RER AR A
BABLEE Year 2024 B EIFES Course Number 045075
AR Semester 158 (F4%— | BRI Number of Credits 2
L)
BEMEE Type of Class % FEBEER Year of Eligible Student 1~2

W& F 252X Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_ESS 6310

K5I —K -8 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

E 105

BREEA e (M BRPE B2 B 50

LARJLa—F:L AL Level Code, Level 6 AR (2t - B MR H CGERIZABROR H . HEHRERH)

th43#0—F -4 Middle Category Code, Title 3 Hiih

IND¥EO—R £ Small Category Code, Title | KRR S BRI S

E553—F 555 Language Code, Language 0 BAGECTITOIRE

Type

P EREIEZED T E Availability of other 1]

faculties

## REEIF Other Information HUER BB A REBRERL A
BEER A Class Method 1 *pms% 2R B G i o A0

F—"7—K Key Words
R, AERER, AKTEER, RFTGER, ERIGER, LERNAR, HIERBRER, HIERS AT 4, BREE
biosphere, ecosystem, water cycle, carbon cycle, nitrogen cycle, stable isotope, global environment, earth system, environment

2% BH4Z Course Objectives
B DR SR - ERIEBRIC DWW TFEY, FREREMERER BT AME O EEHRIZOWTEFEZ D S,

To learn carbon and nitrogen cycles in biosphere, and to understand interaction between ecosystems and global environments

F;Z B & Course Goals

ERER DK, ERDIEER RO SEERRRE BT 2,

HIERS AT M IIT DA OEE Z BT 5,

22 E RIRLAR be 2 T iR AT A BRR 35

To learn basic knowledge on material (e.g., carbon and nitrogen) cycles in ecosystems
To lean function of organisms in material cycles in the earth

To lean analysis and application of stable isotope ratios

$23E1H Course Schedule

(1) HiEk DR, EHRIEER

(2) NHEEEhDOR

3) AL AR DL E FNAEDOF)
(4) ZERNLIA

(5) & FFoik

(6) [RILARSY B

(7) FNLAREDFHE

(8) BLEL, BI&E, v~ AT ARG
(9) PIEE

(10)  JEHE

A1) B~V E RN AR LTI

(12) WBEOWEERMEEROE T
(13)  AReRtEEO AL

(14) B RFERALA

(15)  ATHE#EAL 0T

(1)  C and N cycles in the earth
(2)  Impact of human activity
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(3) Application of stable isotopes in science

(4)
5)
(6)
M
®
9
(10)
(1n
(12)
(13)
(14)
(15)

Stable isotopes

0 notation

[sotopic 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

EFEFEE (FE-BEE)FDOANAELSE Homework
T, LN — e

Homework, reports, etc.

AAESTM D E# L% Grading System
BoATERHZ LY, LR —MEH

Homework with handouts, and short reports in every lecture

fhEEH BB DS Other Faculty Requirements

TX R -#FEE Textbooks

XI5 E X Reading List

S HER—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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FLB 4 Course Title JKIAT « KR iRl Advanced Course in Glacier/Ice Sheet Science]

HERER Subtitle 0

BB Instructor #1 1E [SUGIYAMA Shin] (IRFFEHFSERT)

A4 B Other Instructors | 5 F5EIIZUKA Yoshinori]J(KIERMHZAFZERT), iy BHIMINOWA MasahiroJ(IIRFHF
i)

FLEFE5 Course Type ERERABEHEME B

BASEEERE Year 2024 s E1FE-S Course Number 045044

HAR Semester 254 B 18 Number of Credits 2

BEMRE Type of Class s HEER Year of Eligible Student 1~2

W& F 252X Eligible Department/Class

F>/8J> %' 3—F Numbering Code ENV_ESS 6322

K5I —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

iR G BRBERL AT (HEREE R 2 HE )

LAJLa—F LRl Level Code, Level 6 RFpE (& 1 - TR BEMA B CREZRNEOR B . FEiEEE B)

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

IND¥EO—R £ Small Category Code, Title 2 EK - LIRS

EE3—F 555 Language Code, Language 2 AARGEROGFEONAV L TNAZYE, Sl R ERICHEHEE (AR
Type BB XITIEER) B E T AR

P EREIEZED T E Availability of other 1]

faculties

## REEIF Other Information HUER BB A REBRERL A

BEER A Class Method 1 *pms% 2R B G i o A0

F—"7—K Key Words
KT, KR, 55, 0K, ka7, WEREE, B, U — TR MiBREREE

232D H4Z Course Objectives

RS ) — 0 T R BTG KR . BRI L DKL, KAEDO AL E KR L TEDORESEE XD, ITHEDIREL
XS TR R TELDIKIFDKIR DG N2 28D, ZDOEBNIZRIZE > TO AR EDL DO TIHARL, JKIAT O R0 HITk
IZE o TEDIRA BT RE A D, HIERIRIEALAZ O FERT 1L, HIER EOIKITRKIKIZE I 70 H72 A0, Z O A iR
32720121, K ZHERF 72— EIN S, JKOEEL, Bk OB (L F2RMEE, K[ELKITED DY K23 KIEER IC
RI-THE e ERESTERTALERH D, AR TIE, KITBLOVKKROFHEBLS:, fHRfE, A=A AL ENLO ML
WA T 5.

Zl|5Z B 4Z Course Goals
IR IR LI Z 500 . F DT ERAEZEA L E D BURIZ DWW TER T, IK OREMAHEE . SR OB BN 2 &), k=
TIZEDWEREEE T/ E | KT KRB D DR AR HRBRIZ OV TH RS,

2% EHE Course Schedule
CORIDKIREIE 2

KT O BN

KT DB & iR
HEENLK~DEBERS

. KD IR

ORI KRR D AT =K 2

. KA - OK IR D JEE i Bl

K OBUEET v

9. ML) —2 T RIKE

10. KKK EVE— R VT

L1, JK{AT - KR DA 22 iEME LK HEZE B
12. LTV =0T KKK DT A AT
13. TARIT DY AL AT

14. TARZT OERRE

0 3 O U1 &= W DN —

#REFE (PE-EB)FDODABRLSE Homework
AHFED BN T, 1IRFHREO B £ E DL EARFEFEZR T, FANCSEXETTETDOILBEELL,

ST BE#LH % Grading System
RSB ITDE BIGE BRI E ~OFEARI 72 B0 AL A (60%) 35 L OVHE B E L AR — O FEHDIRILE NS (40%) 2 FEHEL L
T, ER RO LA D Ol E N5,

fh = EH BB DS Other Faculty Requirements

TXAbZF}E Textbooks
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S TR LA 5L Lb I, 2B NEZHEAAIT T2,

Handout is given and book information is provided in the class

H 515 F X & Reading List

I ERETOK T30, RSB T, /NI 1M 4 e, 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

B AR—LR— Websites
IR B = #F 22 Ff HP http://www.lowtem.hokudai.ac.jp/, 1% & B} = #F 28 FT oK 3 - K R WF 98 7 v — 7 HP
http://wwwice.lowtem.hokudai.ac.jp/, T4 %8 HP http://wwwice.lowtem.hokudai.ac.jp/ " sugishin/

WEZEDHR—LR— Websites of Laboratory
https://www2.lowtem.hokudai.ac.jp/gisg/

{% Additional Information
HEIRIER Z T OB R EF MO ESL T /&,
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F EH 4 Course Title KK L FFFR[Advanced Course in Hydrologic Cycle in Cryosphere]

HERER Subtitle 0

EEZE Instructor F’a  FAT [SHIRAIWA Takayuki] (EIEFHAATJERT M B ERA AR —> Z7BLIIMH e 2 —)

{A4# B Other Instructors | M4 ¥ AIMATOBA Sumito](IIRHF - B AH—2), 2T HfIMATSUSHITA Hiroki](-AHF
e SE M AR AT)

FLB7ERI Course Type BREFRFHERMELE

BASEEERE Year 2024 s E1FE-S Course Number 045045

HAR Semester 1% 8 (2% — | B Number of Credits 2
L)

ZERWEE Type of Class Hisis SRR Year of Eligible Student 1~2

&P F} /52X Eligible Department/Class

F2/31)>%4'3—F Numbering Code ENV_ESS 6320

K53 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

A 5] BRIER B (MEBRERL F %)

LARJLa—F:-LARJL Level Code, Level 6 KRB (& 1L - B A B CRRZRNAOR B, e ER H)

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

IND¥EO—R £ Small Category Code, Title 2 T - L BRI

=80 —F-S&E Language Code, Language 0 AAFETITORE

Type

tFEBBIEEDRE Availability of other 1 7]

faculties

## REEI Other Information HERE R P AR B
REZEMHA I Class Method 1 kbR B O i o )

F—"J—K Key Words

HE AT, B L FEWE | kO KGR ST, TAARTT | KAEER. KO JJFERINEE K OBRNINEE K OB MEE
FEE AR, AR, SIRIKITOE BINEZ, KO HIE R, S g ORI R KSR, BRE O FEfE, IRE 0%t
R TFRADO R, THAORR

2% BH4Z GCourse Objectives
FEOKIE TR AN OBEECHE N FIE, FHEOAR, T, S KOS NREWN~OF AT =X L5 EEL,
BB BIT DK SCFFEICOW T OBEETRD D, 14 705K K E OB L3 AR IS L OSHRICB T2 ik a2 B 1595,

H|5Z B4E Course Goals
FEREICBITAKIER 7 0t AL E KK EOFRME,

2 %5HE Course Schedule
HAZ A B BT WE
IR O KIGER EANE, TAATT
. IKTEER . KD FTFHIMEE
OKOBEKIME K OEEE
. FEH R

. SR

L EBREKM ORI

. KT OO H

9. &L U D) H

10. AR &K

11. RE O HRE

12. RE O3

13. TR FAE

14. ERORIER

0 N O U1 = W DN —

EFEFEE (FE-BEE)FDOANAELSE Homework
FRNCHBRE K PR R ZBEL TREEDIT, Zl R ITHERE K FEBF IS HZENEELL,

FRIESEM ) E# &5k Grading System
(DFEZA~ORFL, Q)T AN, QLA —MalZRE LT, 2iE B EOERE LT 5, ZNENORMED LRI,
(1)=20%, (2)=20%, (3)=60%&% 5,

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks
ARSIV BB EHIEAT T D,
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H# &I ERE Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/

% Additional Information
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FLB 4 Course Title FEHBER SR  ZEF sl Advanced Course in Meteorology and Climate in Cold Regions]
HEREB Subtitle 0
BB Instructor ¥ ) IWATANABE Tsutomu] (EIEFFFAFZERT)
HHLUE B Other Instructors
FLB7EAI Course Type BREER LR MR E
B Year 2024 B EIES Course Number 045046
HAR Semester 25 W (Fk# — | BAGIH Number of Credits 2
L)
BEMRE Type of Class b HEEER Year of Eligible Student 1~2
W &REF - U5 Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_ESS 6320
K4 ¥EI—F -4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
RG] BRI AL 2Bt (U ER BB R AR )
LARJLa—F:-LARJL Level Code, Level 6 KRB (& L ) A B CERZRNAEOR B e ER H)
th43#0—F -4 Middle Category Code, Title 3 Fiam
INFEEO—F - 4 Small Category Code, Title 2 Tk -FERERY
‘EEE0—K - E & Language Code, Language 0 AAGETITHRZE
Type
tFEEHEBEDTAE Availability of other 1 7]
faculties
## REEIF Other Information HOER DB A R BR R A
BEEMRAX Class Method 1 kb ERE B O o )

F—"J—K Key Words

FEME, RG KRS8, KRR -BEmEHAEAER . BUS, sz, BvsE, SR 7 7y 7 A

Cold region, Meteorology, Atmospheric boundary layer, Land-atmosphere interaction, Energy balance, Radiation transfer, Heat
conduction, Turbulent flux

2% BH4Z GCourse Objectives

KB LB OERELEMENTIITDIRER - KUEICBE DD R | R R KB E O KGR0 R K- Reim H AEH o FE iR
(b BN

To learn about latest change in cryosphere, and to learn meteorological processes relating to or making up climate in cold
regions, with special focus on the processes in the atmospheric boundary layers and the land—atmosphere interactions

F;Z B & Course Goals

BT O TR B LB O FEREA BiR T 5

FGEIZBIT DR BRI AR R BRI S

RRESNB BT KR O EN FERE A PR35

To understand latest change in cryosphere and fundamental processes in the cold region meteorology and climatology, and to
understand physical fundamentals in the boundary-layer meteorology.

$23E1H Course Schedule
SRS T K - FIRE OBHY
I DS KB A

- K& — e A AR A

- i1 3% [ O EIY 3L

KRR O

- M OFN - K%
BOEB R OELTET T I A

— Climate and cryosphere

- Latest change in the global cryosphere
— Land—atmosphere interaction

- Surface energy budget

- Radiation transfer in the atmosphere

— Underground heat and water transfer

— Turbulent fluxes of heat and momentum

£mEE (FPE-EHE)EDNELS E Homework

AFZETIE, HEDMTOEREOMIZ, FRNCEA SN ELOE R EZ#ENHOLUOGEL , FERFFFIZEONEE
BRI DEEGIT,

Fio, W7 - FE TR E O FERERIR B OB R B L TRLZENEELYY,

Students will be asked to read English documents on the relating topics prior to class and to explain and discuss ideas conveyed
by the documents in class.

Basic skills in physics and mathematics are desirable.
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BT D EAE L% Grading System

FERRANZ2 SNABEE | BRI DML | MEAZE R | L AR — Mo & DRI FIT > T 2,

Each student will be graded based on his/her participation in class, understanding of homework materials, presentation and
reports.

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks
WE TV NE TR R AR T,

Students will receive some handouts in class.

H# &I ERE Reading List

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/multi-sphere/

{% Additional Information
AGEZITIRIBHFCTITO,

This course will be held at Institute of Low Temperature Science.
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F EH 4 Course Title BEEGEOK 5[ Advanced Course in Theoretical Glaciology]
HEREB Subtitle 0

EEZE Instructor GREVE RALF GUNTHER [GREVE, Ralf] (KIEFHFHFSEAT)
HHLUE B Other Instructors

# EFEA Course Type BRETR PR MF R

BASEEERE Year 2024 s E1FE-S Course Number 045065
HAR Semester 271 B 18 Number of Credits 2
ZEREE Type of Class it SRR Year of Eligible Student 1~2
W &REF - U5 Eligible Department/Class

F2/8J2 %' 3—F Numbering Code ENV_ESS 6321

K5I —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
A 5] BRIER B (MEBRERL F %)
LARJLa—F:LARJL Level Code, Level 6 KEERE (&1 - B B AL E CRRIZNAOR B | HeiEER B)
th4>#3—K -4 Middle Category Code, Title 3 Frim

IND¥EO—R £ Small Category Code, Title 2 EK - F=mE R

B E83—F- 558 Language Code, Language 1 HEETITORE

Type

M EEEDTE Availability of other i)

faculties

## BRZE I8 Other Information HOER DB B R BR AL E

BEEMRAX Class Method 4 A ER B GEROH)

F—"J—K Key Words
KR, KT, MK, bied, Bh SR, kiR 5

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

23D B1ZE Course Objectives

AT FO— R 7SI D& HIBRS AT AR T DKER, MoK, K, Ko e 2735,

Based on general concepts of continuum mechanics, we will study the flow and evolution of ice sheets, ice shelves, ice caps and
glaciers within the Earth system.

F;Z B & Course Goals

FANT, RAVDIKILEHER DR MET AT MBI HKBLORENOW COFEANIERE L B Lin CEiFE LR o= 0
MMA O (FIZIX, 2 Ea—F a2 —al) 2EET L0 DR MESED,

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 %51 Course Schedule

T— A% 2024 4E 10 H ~2025 4= 2 H (4 15 [A], AW 14:45~16:15, A2 TA2), #ali#FR 2024 4£ 10 A 10 H, A7 Y a—
VX35 R E F R 228 B T RE,
The course will be held October 2024 — February 2025 (15 lectures on Thursdays 14:45-16:15, online). First lecture: 10
October 2024. Some flexibility in the scheduling is possible; this is open to discussion among the course participants.

#FEFE (PE-EE)FDOAEFLSE Homework
wE, TE

Repetition, preparation

AAESTM D E# L% Grading System
FEADOBINIERE (50%) . FIRIDIA X (50%)

Performance in class (50%), quizzes (50%)

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks
Dynamics of Ice Sheets and Glaciers,/R. Greve, H. Blatter: Springer, 2009
ZOT X AL, ALHEE K ELMS/Moodle A7 A% U Cilids /—he LTRSS,

A shortened version of this textbook will be provided as lecture notes via Hokkaido University’s ELMS/Moodle system.

FAEIEEEE 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

BEAR—LR— Websites
https://ragger65.github.io

WEEDH—LR— Websites of Laboratory
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https://www2.lowtem.hokudai.ac.jp/gisg/
https://sites.google.com/site/courseincryosphere/

% Additional Information
B R B L OB B O, DB L OERICLDHFECORME /R AF¥ L,

Requirements: some level of comfort in calculus and linear algebra, reasonably good skills in oral and written English.
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F EH 4 Course Title KEERBER 2457 Advanced Course in Environmental Meteorology]
HEREB Subtitle 0

EEZE Instructor #31 J) [WATANABE Tsutomu] (KiREHARFZERT)

HHLUE B Other Instructors | )15 EIT[KAWASHIMA Masayuki({EIREF F0F 72 FT)

# EFEA Course Type BRETR AR MF R

BASELERE Year 2024 Ef[EEIZES Course Number 045047
HAR Semester 1514 B Number of Credits 2

BEMRE Type of Class % HEEER Year of Eligible Student 1~2
&P F} V52X Eligible Department/Class

F273>4'3—F Numbering Code ENV_ESS 6330

KS¥EI—R 8 Major Category Code, Title ENV_ESS Environmental Science Earth System Science
RG] BRE R e (HERBE AL )

LARJLI—F:-LARJL Level Code, Level 6 KB (&1 - BPEL) AL E CERINAFOR B | FeiEERB)

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

INA¥E3—K -4 Small Category Code, Title 3 KR E B - K )

E553—F 555 Language Code, Language 0 HARGETITORE

Type

P BISE DT E Availability of other 1w

faculties

## R ZE I8 Other Information HIEKE B - B BHEE R
BEEHA X Class Method L stz R B Gof i o )

F—"7—K Key Words

ZEMAT—/, BB, A7, m—Hb, REUGY, BEFUE, BLik, BUNCE, RFBINS, EWER, W, T, BAKREE, 727
B—Tar, =7

spatial scale, synoptic, meso, local, air pollution, boundary layer, turbulence, heat budget, carbon budget, cloud physics, rain,
snow, precipitation, parameterization, aerosol

23D H1Z Course Objectives

HER KRN T 28k 2 7o RERILR A E DZER A — VIZED L, ZNE N OFHERE R KRB IR 79 7% 5 2 B
BT %,

Understand the features and the roles of various atmospheric processes on the formation of the atmospheric environment by
classifying them with their spatial scales.

F:ZE B 48 Course Goals

HEER RIS A R 358k 2 2 KRB R D BRENE R 2 M BR Y - B4 SR ICBR R L . 2N DD KRRERBIERKIZ I 1% H 4,

REEFPA R LW NSRBI TED LT85,

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% EHE Course Schedule

1. BRI —IL A2 r— LD RK BRI
1.1 RERBIBDORFZER A — L
1.2 EyEuata

1.3 D%

L4 BBIAT— L KKBLG |

1.5 BIA T — L RGBS 11
1.6 AV A — L RGIRE |

1.7 AV A — L KRG 1

1.8 A — VAR EAEH

2. B—HIVARr— )L DK Rt
2.1 KRB g o

2.2 RRGES B OISR
2.3 KRN0 H RN
2.4 L O&E| LK E 7T 7 A
2.5 FELIAEB D FLRE R

2.6 FLIRIEE DA ML

2.7 BB 5 g ORI A

1. Synoptic— and mesoscale atmospheric environment
1.1 Scale of atmospheric phenomena

1.2 Cloud microphysics

1.3 Cloud dynamics
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1.4 Synoptic—scale phenomena |

1.5 Synoptic—scale phenomena II

1.6 Mesoscale phenomena |

1.7 Mesoscale phenomena Il

2. Local-scale atmospheric environment
2.1 Introduction to the Atmospheric Boundary Layer (ABL)
2.2 Fundamental equations of ABL 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

EFEFEE (FE-BEE)FDORANAELSE Homework
B ENORENTZT —<IZOWTHBNZ T E 5010, ilFe L, B ERHIIE > THfRETRD DL,

Prepare in advance for the topics listed in the Course Schedule, and go over the subjects again referring to the handouts.

ST BE#LH % Grading System
HXA~OBNEE LEH SN LR —MI IR ANl T 5,

Attitude in the classroom, and quality of reports.

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

# &I ERE Reading List
ARG D FMERGR /NG BB IS, 1997
HF TV KREKORE T EEMIE : RS, 2000

BEAR—LR— Websites

MEZEDHR—LAR— Websites of Laboratory
http://www.lowtem.hokudai.ac.jp/cloud/kawasima/
http://www.lowtem.hokudai.ac.jp/multi-sphere/index.html

% Additional Information
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FLB 4 Course Title IB i E 4 il Advanced Course in Polar Oceanography]

HERER Subtitle 0

BB Instructor HA % [AOKI Shigeru] URIEFEHFZERT)

{84 E Other Instructors | Tl {EPEINAKAYAMA YoshihiroJIEIRAEFEFZEAT, BH B{E[TOYOTA Takenobul(f
IR ST

FLEFE5 Course Type N S e A =

BASEEERE Year 2024 s E1FE-S Course Number 045048

HAR Semester 1528 B 18 Number of Credits 2

BEMRE Type of Class % HEER Year of Eligible Student 1~2

W& F 252X Eligible Department/Class

F>/8J> %' 3—F Numbering Code ENV_ESS 6330

K5I —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

iR G BRBERL AT (HEREE R 2 HE )

LARJLa—FLARJL Level Code, Level 6 KFEE (&1 - M) FEH ERNRNAEOR B FEfERA)

th43#0—F -4 Middle Category Code, Title 3 Hiih

IND¥EO—R £ Small Category Code, Title 3 KRRMFLE RS Kl )

E553—F 555 Language Code, Language 0 HARGETITORE

Type

P EREIEZED T E Availability of other 3 SffrE T

faculties

## R I8 Other Information HEKE B B PHEERL H
B E=EA Class Method I PR B Gof i o &)

F—"7—K Key Words
FaMRifE, LM, A — 27U, Wik, Bk, EEK, EEK, PEK, KEZEE)

23?0 H4Z Course Objectives

FAALFEIERZ VL C D, AHR—Y 7, 7V — T Nl O @RI, 21270 b L IERY KB RR T 5, )7, &k
FE BRI DI KRR oK A TFAEL | MEEEREE SAR ALIZ B L > T, MKk 3 R O & I R 7= L QD158 & LR
T BTN, WK - K ORISR S, Z DL R OWEIHER L DBIRR EIC DN TOFEFRZITI,

Fl|3%= H4Z Course Goals

B - FREEE LT B0 2 i R BV O B B T R 2 BRAR 3D

WK DI AT R e g b~ (T a— V) IR DI E B R 9D,

RRIBHEE WK - K TFDK R IZEE X TWDEA L EE N RMREIT KIE T B DN TS,
R HEEIZDOWTO B 372D O R ES D,

2 %5HE Course Schedule

SR D& BT 1 BRI HEE D E] (FFA)
WK AERE L i FE KT A (B A)

ARG BR LARIRHEE - K RF EAEM (BA)
FARRIEJE 7K - R B AR T k&2 DAL (FA)
HEMERE S EEE) (FAK)

DKW COWFEEBL (1)
FIIEE O BUEE TV 7 (i)
SRR EERR FLAE A LK R AR 22 E ()
WK DR - iR e (M)

HEK ORETE , ByEE - (L 200 MEE (B M)
WK OB (1)
HEkOETV 7 (BH)
FERRED T L BT —g o ()

#REFE (PE-EB)FDODABRLSE Homework
BA STV DROT v 7 B —NENTGER TORTANE R R E 2 RITIEE T 5,
RETOFELEE T D COH L F4 B ERICH, TNERK TELDOE(RE T D,

AAESTM D E# L% Grading System
FENEOBMREHEEHIC, BOREBEICREZ B OHEY TIP3 N2 ERTS, (1) #H- /N —T T =7 ~DSNEEE,
Q)W P B 9 DR ISR 9 DR R L OVE LA DG, (U — RIS T 2 BRLIR L E NI L > TRl 35,
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FNENDOFAMD LT, (1)=20%, (2)=40%, (3)=40%E7 5,

fh 2 EBIE DS Other Faculty Requirements
o B E 2 7 2T b OIS SR DI LB

TXAbZF)E Textbooks
NN o o i The R
Distributed at the lecture

# &I ERE Reading List
EIRRIEA AT I A% D HMERDO AR IEEE, SUPER A AU —X / HARSE : C&R WFSEFT, 2011

S HER—LR— Websites
http://wwwoa.ees.hokudai.ac.jp/research/polar.html, http://wwwoa.ees.hokudai.ac.jp/research/ice.html

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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F1 B4 Course Title K& T FHr [ Advanced Course in Atmospheric Dynamics]

HEREB Subtitle 0

EEZE Instructor 2N # [HORINOUCHI Takeshi] (KBt HERBREER AF5ERT)
HHLUE B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 s E1FE-S Course Number 045049
HAR Semester TR E B 18 Number of Credits 2

ZEREE Type of Class Hisis SR ENR Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F2/8J2 %' 3—F Numbering Code ENV_ESS 6330

K5I —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
A 5] BRIER B (MEBRERL F %)

LARJLa—F:LARJL Level Code, Level 6 RFBE (& L B BPR B CRRAZRNAOR B | MFEEEE H)

th43#0—F -4 Middle Category Code, Title 3 Hiih

IND¥EO—R £ Small Category Code, Title 3 RRMFLE S Kl )

S EE0—F-SEE Language Code, Language 0 HAGETITORE

Type

I EEEDTE Availability of other i)

faculties

## ®EEIF Other Information HOERPEI B R BRGRRL B | RiIE 1 — 2 WA CBRGE
BEEMRAX Class Method 1 kbR B O o )

F—"J—F Key Words
KR KRT, [MEF, D15, MERTEIR )%
atmosphere, meteorology, climate, dynamics, geophysical fluid dynamics

23D H1Z Course Objectives
KRB SIFOEME, RAFOERBEELERZAKRMEERD 152 F 5,

Students learn the basics of atmospheric dynamics and the dynamics of major disturbances and general circulation.

F:ZE B 48 Course Goals

RGN FOHRE, KK A O LB ELERL[KRIEERO S F 2B 5,

RRBGEFNT LA = A LB R T DB T, FEERIIDH IO,

Students are expected to understand the basics of atmospheric dynamics and get ability to study atmospheric phenomena by
themselves.

$23E1H Course Schedule

* B

* a2 I L P R RGR

* REAUBESUE SELI

* M LIRT L LR E

* BB G O b

* R EN

* W RIERKED N2 MEEARRE

* Y-8 i AE BAE A

* RERRTEBR

* 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

EFEFEE (FE-BEE)FDOANAELSE Homework
T EAASNET VM A2E T,
B BAXOEHE, TF2ELUEYE TS, LA—MNEEOR S MEE R

Read handouts beforehand. Review lectures and solve problems

BT D EAE L% Grading System
FITLR—MZEY, BEHNIFHn T2,
Grading mainly by reports
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fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

XI5 E X Reading List

An introduction to dynamic meteorology,” Holton and Hakim: Academic Press, 2012

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory

{#& Additional Information

[ RS PR BB R | 2 525 L VLRI 25 OO T FIRsk S 4 22

HIER AR ) 05 am ) 2 RN S5 T e ELLY,

Students are encouraged to attend “Fundamental Lecture in Atmosphere—Ocean Physics” and “Advance Course in Geophysical
Fluid Dynamics” in advance or simultaneously.
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F EH 4 Course Title HEEE 155w Advanced Course in Ocean Dynamics]

HERER Subtitle 0

BB Instructor —5F Sk [MITSUDERA Humio] (KIREL FAFIEETH RERA S —Y 78l 2 —)
HHLUE B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 s E1FE-S Course Number 045050

HAR Semester TR E B 18 Number of Credits 2

ZEREE Type of Class Hisis SRR Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F2/8J2 %' 3—F Numbering Code ENV_ESS 6330

K5I —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

A 5] BRIER B (MEBRERL F %)

LARJLa—F:LARJL Level Code, Level 6 RFBE (& L B BPR B CRRAZRNAOR B | MFEEEE H)

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

IND¥EO—R £ Small Category Code, Title 3 RRMFLE S Kl )

B E83—F- 558 Language Code, Language 0 HAGETITOREE

Type

I EEEDTE Availability of other i)

faculties

## 2 FE1H Other Information HHERE B} R BHEERL B | AlidisE 1 — % a2 C B
BEEMRAX Class Method 1 kbR B O o )

F—"J—K Key Words
UGS BVEIRES . B o Vi mAE —g

2% 0 B4EZ Course Objectives
WFEERER D SIRTTAEIE DX VIDIT RV NS TWA DD, FTo, TDOEENAN = A LINONRDE D% BT VY Vil E A% —
T—RELTHESRET D, IHIZ, KUREENZIIT DIFHEOEENZ OV TE 2D,

F;Z B & Course Goals

1. AT /WIREED  WINTHEHFE O RIEIEER - PTG IR L B> T A0 a2 BRAET 2,

2. RT U VAREED, WM EERI R IEER LB > T AR HEfR 5,

3. MEPEIR ER S P AU D R BRBUREL R DR — VI BEAERIZLD WD L TOD D EBRiFE T2,
4. WEFEIBER DY . KURZE B e EHIERBUR B G 2\ T B D > TR AR 5,

2 %5HE Course Schedule
YEPER ER BEAR D72 5D 0O Farf
2. B AR
3. B AL —

4. PREEIRROAL L T v,
5. B ORSEIEER

6. KiEERE DAL
7
8
9.
1

—

- IRIEIROTE R L AR E I
RO L E LR OFE K
AR5 A R
0. REFEMIOMEERIZE DI/ 3> TNDD)

£FEPE (FH - EE)SFDORELS E Homework
R LR RRE 0EE EUTME N FHEROMIERE 27 rn—3 5 BN IE TS,

ST BE#LH % Grading System
HRADOBMREE B IO RN —MEB0%), 3RER(70%) % 512, ARSI+ 5,

fh 2 EBIED S Other Faculty Requirements

TX X #F W Textbooks
WH TV N BT D,

Lecture notes will be delivered.

H# &I ERE Reading List
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Atmospheric and Oceanic Fluid Dynamics,” Vallis: Cambridge University Press, 2006
Ocean Circulation Theory,”Pedlosky : Springer, 1996

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory
http://wwwoc.lowtem.hokudai.ac.jp/

% Additional Information
(RS PR LR |, THIERFEA ) R ) 2 EDITBIE L T A ZEREELN

o
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F1 B4 Course Title SBR[ Advanced Course in Climate Dynamics]

HEREB Subtitle 0

EEZE Instructor BAR Bi— [TANIMOTO Youichi] (KB HIEREREERL 20 50 7%)
HHLUE B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 s E1FE-S Course Number 045051
HAR Semester 254 B 18 Number of Credits 2

ZEREE Type of Class Hisis SRR Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F2/8J2 %' 3—F Numbering Code ENV_ESS 6330

K5I —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
A 5] BRIER B (MEBRERL F %)

LARJLa—F:LARJL Level Code, Level 6 RFBE (& L B BPR B CRRAZRNAOR B | MFEEEE H)

th43#0—F -4 Middle Category Code, Title 3 Hiih

IND¥EO—R £ Small Category Code, Title 3 RRMFLE S Kl )

B E83—F- 558 Language Code, Language 0 AARFECITHRE

Type

I EEEDTE Availability of other i)

faculties

## ®EEIF Other Information HOER DB B R BR AL E
BEEMRAX Class Method 1 kbR B O o )

F—"J—K Key Words
S, A E), FAEAVERA, MhEe

climate, climate variability, interaction, radiation process

23 B4E Course Objectives

SAED R Z DEENZ IR D720 OIEEL T, B TIRMEROREY AT MBI A TR — RFU AR T R LF —
MBI DWW TEAET D, %4 TliE, K& e B O BAEA B L OB bR ELE TR R 2 L0 HIT 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.

Zl|5Z B 4Z Course Goals
ATHNATONDBRBIELRITEE L GEEZITV, K[UEOTERSCRIEL TN B T2 AL S b2 Ml fe 2 21
fiET 5.

Based on the understanding of the materials shown in the classes in the 1st and 2nd quarters, students are desired to understand
basic concepts and physical processes in the climate system and its variability.

2 %5HE Course Schedule

1. &fES AT LD LA B (S[EIFR )

. RAES AT MBI DR — T 2 L O 4 E] (5RIFE L)
- REWFEEA BAE A LK% (3EIFR )

- R i AE AR &R (SRR )

=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)

B> W N

EFEFEE (FE-BEE)FDORANAELSE Homework
TENL, RRIBE BRI, KRR ITER R, E T FERmOFENERE REL TR, #E81L, iMErHCHE R %
BilL, HOCTEAZTEO TR 25 30E T, LEIISUTRNT5.

For preparation, make reviews of the related classes in the first half of the school year. For brush—up, review the handouts.

AAESTM D E# L% Grading System
LR — e ZR R 95,

Evaluated based on reports.

fh = EH BB DS Other Faculty Requirements

TX R EFE Textbooks
WEH 7V NERAT T D,
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To be distributed in the class

X I5E ¥ Reading List

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

WEEDH—LR— Websites of Laboratory
http://wwwoa.ees.hokudai.ac.jp/

{#& Additional Information

KA B, RE)VFR, e PR e BIEL TODZENLEELL,

It is desired that students finished the following lectures: fundamental lecture of atmosphere—ocean physics, advanced courses
of atmospheric dynamics and ocean dynamics
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FLB 4 Course Title ST T s [Advanced Course in Climate Modeling]

HEREB Subtitle 0

BB Instructor AT 208 INAKAMURA Tomohiro] URIREL AHFFEAT M & BRAR— Y JBIHIgE 4 —)
HHLUE B Other Instructors | JIIF 1E1T[KAWASHIMA Masayukil({EIEEHFFZEFT)

FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045052

HAR Semester 2 B Number of Credits 2

BEMRE Type of Class b HEEER Year of Eligible Student 1~2

W &RFEF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_ESS 6330

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

RG] BRI AL 2Bt (U ER BB R AR )

LARJLa—R:-UAJL Level Code, Level 6 KRB (& L - B A B CRRAZRNAEOER B e ER A)

538 —F & Middle Category Code, Title | 3 %57

INA¥E3—K -4 Small Category Code, Title 3 KR E B - K )

E553—F 555 Language Code, Language 0 HARGETITORE

Type

P BISE DT E Availability of other 1w

faculties

## R ZE I8 Other Information HIEKE B - B BHEE R
BEEHA X Class Method L stz R B Gof i o )

F—"7—K Key Words
HEETV T, Kl KA HEE

Numerical modeling, Climate, Atmosphere, Ocean

232D H4Z Course Objectives

FAEET V71T, [RAET AT AOBFECZ ORI O 720 OB BRI FIEO—DTHY, a2 —F D2 FRIC
X0, A% FETETEEIRDETHIND, AR T RANBIEE TV 7 O SEREL e DI R BRSOV TR, KIZ
Kk 2 IR EHES L D RE MBHEET LV EENHE HWT-RES], 720 ONTRE A RABRICEE T & A 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.

F;Z B & Course Goals

ESED A S A BRAEL | B2 22 R A FIT 2151022,

KRR WHEET VOB LD,

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 ¥5HE Course Schedule

BB I2 L — 2 a T oNT, BLUESTELFO R
. IR (WIEME ) & 7220 ic kv sk 5051k
. RIEVELRRSE

W ° AWk = Ea Wt 1N o e

CBERSGMEBION 2 Rot/3 IRt ~DHEE

. KR TR EE DN
MEERTEROETV S

L BRI O R A IR AR — AT T BTV

9. "AEETT /L O

10. REET MBI DE RS

11. REET VIR MELRRO R

12. REKRMEBRET V% HWTIFE

13. KEA/ A —VEF L& W T-iF5E

O N O U1 &~ W DN+~

1-8 ONZITOWTIE], 9-13 12DV TB[E], A E15EIDHFHEZTT,
1-8 1A, 9-13 13 B E Y45,
1-6 IIENZ DO T (FERERD REIZEVLT WO , /— MEE4 5L,

1. Introduction and basics of finite differences
2. Initial value problems of ordinary differential equations
3. Error, accuracy, and stability
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. Advection and diffusion equations

. Boundary conditions and extension to 2-D and 3-D problems
. Shallow water equation and its finite difference

. Modeling of ocean general circulation

. Sources of error: Various schemes and sub—models

© 0 N O O W~

. An overview of climate models

10. Numerical schemes in atmospheric models

11. Representation of physical processes in atmospheric models
12. Studies using atmospheric general circulation models

13. Studies using atmospheric meso—scale models

EFEFEE (FE-BEE)FDOANAELSE Homework
FENIAREEN, FRIOFEHEK T RIS/ — B X e SN -7V M RRIEE TAZENEEND,

Although preparation for the class is not required, reviews after every class are recommended.

FAESTE D B2 &A% Grading System
BHYBHABDNOENENLR— MRl ENOOEFZ TG T 5,
GP will be based on reports.

fhEEH BB DS Other Faculty Requirements

TXAbZF)E Textbooks
HWE VN T, iR T ICS B HELRN T 5,
Handouts will be distributed.

XI5 E X Reading List

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

WEEDH—LR— Websites of Laboratory

% Additional Information
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F EH 4 Course Title HERFEAKR ) 5536 [Advanced Course in Geophysical Fluid Dynamics]
HERER Subtitle 0

BB Instructor WA BE [KAWATANI Yoshio] CRZFBEHIERER SER AP 500T)
HHLUE B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 s E1FE-S Course Number 045053
HAR Semester 158 B 18 Number of Credits 2

ZEREE Type of Class Hisis SRR Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F2/8J2 %' 3—F Numbering Code ENV_ESS 6330

K5I —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
A 5] BRIER B (MEBRERL F %)

LARJLa—F:LARJL Level Code, Level 6 RFBE (& L B BPR B CRRAZRNAOR B | MFEEEE H)

th43#0—F -4 Middle Category Code, Title 3 Hiih

IND¥EO—R £ Small Category Code, Title 3 RRMFLE S Kl )

B E83—F- 558 Language Code, Language 0 AARFECITHRE

Type

I EEEDTE Availability of other i)

faculties

## BRZE I8 Other Information HOER DB B R BR AL E
BEEMRAX Class Method 1 kbR B O o )

F—"J—K Key Words
AR 1%, [BIERFAR S5 HUERTRIE /1%, KA. TEE

Fluid dynamics, rotating fluid dynamics, geophysical fluid dynamics, atmosphere and oceans

23D B1ZE Course Objectives

KERWEDFEAVE BT DT DI B L2 DR ) L BIEREAR /) 7 D R HIZ O TV T ORER LT,

This course gives fundamentals of fluid dynamics and rotating fluid dynamics which are necessary for understanding the dynamics
of atmospheric and oceanic phenomena.

F;Z B & Course Goals

P AEZ) O AR BRAEL | [FlH5R TOWARDO HFRRNUTE SO TRKUFEDO RHER 1 7B G2 E 2 5o LTk D,
Lectures are conducted on the fundamental principles of fluid dynamics and rotational fluid dynamics necessary for understanding
the flow of the atmosphere and oceans.

$23E1H Course Schedule
iR FERE SRR

YL X —ADTEER

RMETEER

<KD

< REPE A

-[FlEsRTOFHFFER

+ [E1§E R T K & Mt

- HEHW BT R BE 5 AR

AL —

*Basic equations

*Bernoulli’s theorem

*Vorticity and circulation

*Water waves

*Viscous fluid

+Basic equations for rotating fluid
+Shallow water waves in a rotating system and geostrophic flow
*Quasigeostrophic equation
*Rossby waves

EFEFEE (FE-BEE)FDOANAELSE Homework
O ENBICONWTHRITEE 5L,
Ensure thorough review of the weekly lesson content.

ST BE#LH % Grading System
KB E LR —MZ IR A5

Evaluate comprehensively through examinations or reports.

fh 2 EBIED S Other Faculty Requirements
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TXAbZF)E Textbooks
TV N AT T D,

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

H# &I ERE Reading List

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

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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F1 B4 Course Title KEHFERRAT 53R Advanced Course in Atmospheric and Oceanographic Data Analysis]
HEREB Subtitle 0

BB Instructor HA % [AOKI Shigeru] URIEFEHFZERT)

HLEH B Other Instructors | EH] FE[FUKAMACHI Yasushi]

# EFEA Course Type BRETR AR MF R

BASELERE Year 2024 Ef[EEIZES Course Number 045054

HAR Semester 1514 B Number of Credits 2

BEMRE Type of Class % HEEER Year of Eligible Student 1~2

&P F} V52X Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_ESS 6332

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

RG] BRI AL 2Bt (U ER BB R AR )

LARJLI—F:-LARJL Level Code, Level 6 KB (&1 - BPEL) AL E CERINAFOR B | FeiEERB)

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

INA¥E3—K -4 Small Category Code, Title 3 KR E B - K )

E553—F 555 Language Code, Language 2 BARFER NRGEONAV INAZE, SR ERIHEHSE(BAR
Type FESUTIGE) AR ET IR E

tFEEHEBEDTAE Availability of other 3 GefEft& ]

faculties

## REEIH Other Information HUER DB A R BR R R A

BEEMRAX Class Method 1 kbR B Ok o A

F—"7—K Key Words
T—HRNT, WiEE, KR, W, K

23D H1Z Course Objectives
BRI T T VD HF172 8 D KRG  RAmT — A% L CELE DA T AIFRIT TR OV TEERS,

H|5Z B4E Course Goals
B — R S TREMZR LA 2372 O D TR E O BRI G B FIEIC DWW T 2D HIEEE R EZ IELFIR TX5 591
HZEEAET,

$23E1H Course Schedule
(4518 H 2[EIFERE)

1. s

=i

LR Y Y (BRI fEAT
. AR RS- (Al

. AT MVIRHT

L TANEN T

. 2B AT (EOF fi#hT)

N OOk W N

EFEFEE (FE-BEE)FDOANAELSE Homework
PRARFE 2R 9570 M EREEY 5.2 THBIZH TD, FEIZ & A4 T R_R—URE,

AAESTM D E# L% Grading System

EENROHME N LB, A ORMAICEEEE BT T ENEBER TS, (1) #R~OSIEE, QKK - EEY
T —Z RN BT ORI KT T AR R K OB RIS EONE . QLR —NEEIZxH 2 BHR L E NI L > G5, &
NENOFALD HE3R1E, (1)=20%, (2)=40%, (3)=40%&95,

fh 2 EBIED S Other Faculty Requirements
i B E 27 2T AL DTS BB ONGEN L

TX X #F W Textbooks
FRLEITIEE LR,

Textbook is not assigned.

X I5E ¥ Reading List

AT NVIENT,/ B B s e )5, 1977

UNIX/Windows {7 F2I KB 7 — Z MM/ R8 ILPE - S AR B — il & 35 BE, 2005

KRG FEWEDIE T CRHWOND T —ZATIE /BT RAEE LR HARSK SR T4, 2010
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Data Analysis Methods in Physical Oceanography 3rd Edition,”W.]. Emery and R.E. Thomson:Elsevier, 2014

S WRHR—LR— Websites
http://wwwoa.ees.hokudai.ac.jp/” yasuf/kougi.html

WEZEDHR—LR— Websites of Laboratory

{§#% Additional Information

BTV N AT D,

HIERE R B RRIBLEERIE )1 o — A0, HERE RV AR | o—H L TThhA T RKMET —# FEREH
O CRIE T A2 85 HER 5,
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FLB 4 Course Title T bR i i sl Advanced Course in Remote Sensing Applications]

HERER Subtitle 0

BB Instructor 1L A [EBUCHI Naoto] (RIEELFEHFSEAT)

{A%4B 8 Other Instructors | & #:Z[TOMITA Hiroyuki](HERBREE AL 2MFSERR), R 1EA[FURUYA Masato)(BE224F
ED)

FLB7ERI Course Type BREFRFHERMELE

BASEEERE Year 2024 s E1FE-S Course Number 045055

HAR Semester 1% 8 (2% — | B Number of Credits 2
L)

ZERWEE Type of Class Hisis SRR Year of Eligible Student 1~2

W &RFEF - 25X Eligible Department/Class

F2/31)>%4'3—F Numbering Code ENV_ESS 6300

K53 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

A 5] BRIER B (MEBRERL F %)

LARJLa—F:-LARJL Level Code, Level 6 KRB (& 1L - B A B CRRZRNAOR B, e ER H)

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

INAEEO—K 4 Small Category Code, Title 0 ZDM B EM2HD)

=80 —NF-S&E Language Code, Language 0 AAFETITORE

Type

tFEBBIEEDRE Availability of other 1 7]

faculties

## REEI Other Information HERE R P AR B
REZEMHA I Class Method 1 kbR B O i o )

F—"7—K Key Words
Ve—hrir s, NTHE, ERHEE

2% BH4Z GCourse Objectives
VE—NMEL v 7 O, 7ebONS, HIEREN OIS B DWW TR Z EH 515,

H|5Z B4E Course Goals
VE—he o OBIT —2% B OFZ R AT 528N TEL LT 5,

2% EHE Course Schedule
1. i 2L DWEEEEL (I
L1, AT RS B
L.2. = A7 ad it 5t
1.3. A7 a s HELET
L4, L—F m R
1.5. KHEL—F
1.6. BB T — 2% =g 7 77 AREE

2. FH R AT C LD BR B (G R)

2.1 R THDEIKETIKOE R

2.2 B RBA 0L —2 TRLKFE KA L OB

2.3 PR AT DEB KB H L — & THHED KRR FE~DIEH]

3. M AL LR SRR AL A SE ()
3.1 AR 7 BB & RSB ERR AL PR SE
3.2 fr BN SRR 7 70 7 AHEE

4, FEICXDRAEN G
4.1 RED B R BRI LA KB
4.2 Fr I KRR L KRB
4.3 [/ ER O/
4.4 REPERL > & Al PE LRI

#REFE (PE-EB)FDODABRLSE Homework
TROLIIR. FRIOFERNEZ BT D720 OEBEITH LD AFEL.
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FRIESEM ) B2 &5k Grading System
FEA~DBINESE (50%) , LAR—FEZITERER (50%) 12X > THRARINZFEE 5,

fh 2 EBIED S Other Faculty Requirements

TXAbZF)E Textbooks

XI5 E X Reading List
B b0 b)E— e /S ARVE— MV VRS R B TNE, 2011
Remote Sensing — An Introductory Textbook,” The Remote Sensing Society of Japan: #3777 %>k, 2013

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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F EH 4 Course Title HERBEI Rl 245515828 1 [Special lecture in Earth System Science 1]

F 5 REH Subtitle TP R B AR & B oK B OV BR [Radiocarbon dating and glacial ocean circulation]
EEZE Instructor Al FHR IWASAKI Shinya] (KRZ2BEHIERBR AL 2F5Ek)

Y E Other Instructors | [fIF # H[OKAZAKI Yusuke] (U K 2£)

FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045056

HAR Semester HEREH B Number of Credits 2

BEMRE Type of Class b HEEER Year of Eligible Student 1~2

&P F} V52X Eligible Department/Class

F273>4'3—F Numbering Code ENV_ESS 6400

KS¥EI—R 8 Major Category Code, Title ENV_ESS Environmental Science Earth System Science

RG] BRE R e (HERBE AL )

LARJLI—F:-LARJL Level Code, Level 6 KRB (& L - B A B CRRAZRNAEOER B e ER A)

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

INYEEO—R -4 Small Category Code, Title 0 ZOfh (A H7eb o)

E553—F 555 Language Code, Language 0 HARGETITORE

Type

P BISE DT E Availability of other 1w

faculties

## R I8 Other Information HIEKE B - B BHEE R
BEEHA X Class Method L stz R B Gof i o )

F—"7—K Key Words
HEAEAR, B IR AR, MR HEREY), MBEEIEER, Fe ok

23D H1Z Course Objectives

O IR FRAEARIT, 1825 5 TR OHVE < & 1 3R O ERNE AR S T0D, AGES TIE, BUR TR B AEAREE
DJFERZ O, B ELEL R — RO THAE T 528 C, ESERE 2 7 R B O FERET VA TEHIII
7Bl AREET D, MA T, S E R BEMROISHFIEL Tl EOWEFEMGER I T 715 S oK LBk - o
FEPEBRBIC DWW TR 5,

Fl|3%= H4Z Course Goals

(1) B R FRERAE DR A T T& 5,

(2) B BB MBI O U P R SR AR D JE AR (E A B AT 2 B,
(3) Mg EHEAE Y 7R DR T L ARG TE D,

2 ¥5HE Course Schedule

(1) MVEAEAR  BUEAECEHHEAR, HE T hr— LR Ak

(2) SR PEBR B AEAR 10 SRR R B AEAR LI AR

(3) kit iR FEAEAR 20 B PR IR B OB AR IELHEEL S —2h 3
(4) PC A o7 B P E LY IS HERE Y = 7 OFARE T AR O Y

(5) 1 EOWFEAE B E 18 e 7R

(6) I HOK I L et Bk W O EEAG B 1%

EHFEEE (FTE-EE)EDODABESE Homework
PC -7z 2L F9, R & RStudio A Ah—/)L L7z PC L TEE,

AAESTM D E# L% Grading System
RE~DOBNEE, LR—FONELR AL TEHMETS

fhEEH BB DS Other Faculty Requirements

TXAbZF)E Textbooks
SEFENFITE B2 AT /To distribute handouts

H# &I ERE Reading List
RPN ERE, FeM] —BR : AR R F RS, 1998
e Lo, o)1 3 a2 S, 2015

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
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F EH 4 Course Title HuER BB Rl 245 515 25 T [Special lecture in Earth System Science 111]

S ERER Subtitle [

EEZE Instructor WA J5IE [KAWATANI Yoshio] (REEBE I ERER LR 2T FE)

B S Other Instructors | M FAE[TOYOTA Takenobu] IR B FHFZEAT), 5 H ML F[IMADA Yukiko](BIR K
%), BFEH =R [WASEDA Takuji](Bm K%)

FLEFE5 Course Type ERERABEHEME B

BASEEERE Year 2024 s E1FE-S Course Number 045058

HAR Semester A E B 18 Number of Credits 2

BEMRE Type of Class s HEER Year of Eligible Student 1~2

W& F 252X Eligible Department/Class

F>/8J> %' 3—F Numbering Code ENV_ESS 6400

K5I —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

iR G BRBERL AT (HEREE R 2 HE )

LAJLa—F LRl Level Code, Level 6 RFpE (& 1 - TR BEMA B CREZRNEOR B . FEiEEE B)

th43#F3—K -4 Middle Category Code, Title 4 FehllilF

INAEEO—K 4 Small Category Code, Title 0 FDM A2 D)

E553—F 555 Language Code, Language 0 HARGETITORE

Type

P EREIEZED T E Availability of other 1A

faculties

## R I8 Other Information HOERPEI AL - B BRGR AL B (2022 4R FERBHGET)
B E=EA Class Method I PR B Gof i o &)

F—"7—K Key Words
T =~ 1 KRG B O PR S T
F—U—R GBS RETETV T REKIBERESTER | IR 5

T~ 2R OR LT
F— U — I JRI A A | R T SRR SR YRR - MK IRAR ALAE D L ) = 3013 — | RO B iR

232D H4Z Course Objectives

T—~1

SUEZEENIL, B~ BRI D B IREZ )G 100 FHIEOHIERIRIE(L E T, k4 ZRRpZE[H A7 — L D HIRBIGN G F
b, KETIE, RN RELBOEBRL FSLELIC, [RIBETT VERWTZHYES Ial — L al ROFEA B T H 01t
MAEEFET L2 BT, Fo, TNLORBEE DGR R B GG 2 D5 B OV T T 5,

T—<2

WEER OO DIGHET—E T 225 BAEET D, FEENGIAED, B0, T2 A BIZE AR 32, HEEERDTF
ZEDRE ST A<, 1944 WD THRAR TR T, Z D 1950 05 1960 FARUCEEREIRGR I T SN D, T O%ITE
FHY TR AT 23, 2000 AT D EAMEICRRENNIEAE T D7) — W HF 98 CHEEY B 1 - T2« i 4K
FIR A RS T 5, E LT, BUE, BUNE 7 2N HEA L 3 AIRKE T CORIR, 2L T, #K R A HE T e iBik T D
RIFZECTH D, TR TIIEDIT, BrIy v a ANz DR ERELEN T2,

H|5Z B4E Course Goals
T—~1
SAEETB O LA 2L —ar OB Z BiET %

T—<2
VRN O LB RO Y EW B, TR0 EC, IfijT-52&

$23E1H Course Schedule

7T—=1

SUEEB D AT =R L
BT T L DA IR S RSB T
- MIBRIR BRI S O MBI E S D 2L,

T2

R OARRFE L, BIR T, FERRI I ED
RSB TR - WEEE IR IR - MK I IR A AR
<P R — RO PR

EREFE (PE-EE)FODARLSE Homework
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REUFE P IR . V)RR . MBI ) 2 Rma DN A 2 SN E L Tl<ZL,

AAESTM D E# L% Grading System
LiR—haH EIEHET 5,

fh = EH BB DS Other Faculty Requirements

TX R Z Tl Textbooks

XI5 E X Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
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FLB 4 Course Title HuER BB Rl 45 5158 25 IV [Special lecture in Earth System Science 1V]
HEREB Subtitle 0

BB Instructor #1 1E [SUGIYAMA Shin] (IRFFEHFSERT)

HHBH A Other Instructors | \NAR fHHA[HACHIKUBO Akihiro](4k JL T3 K)

FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045059
HAR Semester HEREH B Number of Credits 2

BEMRE Type of Class b HEEER Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_ESS 6400

K4 ¥EI—F -4 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science
RG] BRI AL 2Bt (U ER BB R AR )

LARJLa—R:-UAJL Level Code, Level 6 KRB (& L - B A B CRRAZRNAEOER B e ER A)

th43#3—K 4 Middle Category Code, Title 4 BRI TS

INYEEO—R -4 Small Category Code, Title 0 ZOfh (A H7eb o)

E553—F 555 Language Code, Language 0 BAGECTITOIRE

Type

tFEEHEBEDTAE Availability of other 1 7]

faculties

## REEIH Other Information HUER DB A R BR R R A
BEEMRAX Class Method 1 kbR B Ok o A

F—"7—K Key Words
HE, VAL — AR —b MBI, 2 E RIGLIR, HaR mfE

Snow, Clathrate hydrate, Field observation, Stable isotope, Specific surface area

232D H4Z Course Objectives

B2 22 TR O BRIV, 38 G172 8101 - HE BAR OB N LB Th D, FERISE Th LB KTV T, fix 2eitg
B OB RERR AL, BRELTEX2, KEETIH, SRKBLOTANARL —MNIE T 2B mFHE S M7=
T, H LB BEEIR S0 O TE T2 BRI OTANAR L —NMIET W< ONDHFFERE v 7 AT DN TH S,

To understand various snow and ice phenomena, it is necessary to select appropriate observation and measurement techniques.
Historically, observation and measurement techniques from various research fields have been integrated and developed in the
interdisciplinary field of snow and ice science. In this lecture, basic knowledge on snow, ice, and gas hydrates will be presented,
and then some research topics on deposit snowpack and gas hydrates which new research techniques have contributed will be
studied.

F;Z B & Course Goals

(1) BB OHTANARL — NI BT 2 IR FnilAE S 1T FH1T D

(2) W74 - N E B A R 2 B A FEAR D,

(3) M EHEZ DBRFE M EIR B X FEH T D,

(4) ToK - HANARL —MIFFE I D BT DRFFEINE Y 7 AZ B LA RS | BUEE DD,
(1) Basic knowledge on snow, ice, and gas hydrates

(2) Importance of selecting appropriate observation and measurement techniques

(3) Concepts necessary for the development of measurement instruments

(4) Recent topics in the research field of snow, ice, and gas hydrates

2 &1 Course Schedule

(1) BKHRDOBFEDT= D (A% E T & 2

(2) FEEMMNED HARE

(3) FEEBRNEOERO—HF (DRSS LR EE ORI E B

) BEBNNEOERO—H] (FS 5 /KEOREHIN

(5) [EBN - B FBN O S

(6) T+ HANARL — O AR EAZ B 2 Fanf

(7) FK T ZNAR L — b ORE R A E B RO B W E ik

(8) FEIK » HANARL—bDFEAIZ LS 72D & E RN IR S7 3

(9) fifi 727k

(1) What to measure for understanding snow and ice phenomena

(2) Fundamentals of snow observation methods

(3) Examples of recent snow observation methods: (1) specific surface area of snow
(4) Examples of recent snow observation methods: (2) water content of snow

(5) Integration of micrometeorological observation and snow survey techniques

(6) Fundamentals of crystal growth of snow, ice, and gas hydrates

(7) Heat and mass transport associated with crystal growth of snow, ice, and gas hydrates
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(8) Stable isotope fractionation associated with crystal growth of snow, ice, and gas hydrates
(9) Short examination

EFEFEE (FE-BEE)FDOANAELSE Homework
R AL

ST BE#LH % Grading System
e~ SR

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

#EH 5 E X3 Reading List

TROMEEEYNE T KSR 1)/ /il - 48 /M - b4 E%, 1986

R KIRHTAD T X TC —m RNV —FROF T T (A= N _RYR AR VA AZ L NARL—]) S HART
IV — R IR A E IRy CBMSG MF9E4s - H AR T2EHIRR, 2019

B AR—LR— Websites
http://cee.civil.kitami-it.ac.jp/study/hydrate/

WEZEDHR—LR— Websites of Laboratory

{§% Additional Information
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FlE4 Course Title

Dynamics)]

HuER B Bl 27 3 1 [Methods of Earth System Science I (Atmosphere—Ocean and Climate

SEEREE Subtitle 0

EEH R Instructor

a—2KEF B [Chief of the Course] (KFPEEREEFFFE)

B # B Other Instructors

o — A 4 B 4 B[All Staffs of the Course] RF BB EEF FBt)

FLB7ERI Course Type BREFEFHE R ELE

BASEEERE Year 2024 s E1FE-S Course Number 045062
HAR Semester TEF B 18 Number of Credits 4

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

W& F 252X Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_ESS 6532

K5I —K -8 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

E 105

BREEA e (M BRPE B2 5 80

LARJLa—E L ARJL Level Code, Level

6 Kbt (&1 - SHPT) SEPR B GERAZRNAEOF B AHFEHRE R H)

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

5 {HH - I

IND¥EO—R £ Small Category Code, Title

3 K& E S - Rz )5

EE3—K+E & Language Code, Language
Type

2 AT BCOSRO AV A AR, S A Y E B W = 78 (A AR
LT 2 YES B

S EEED TS Availability of other

faculties

2 AAf

## R I8 Other Information

HOERPE P R B B

BEEMRA X Class Method

1% 2R H (O i D 20)

F—"7—K Key Words

FEE | HERFEIR )5, RRAMEEET — 2T, REBLANE, a7
Methods, Geophysical Fluid Dynamics, Atmosphere—Ocean Data Analysis, Atmospheric Observation, Numerical Modeling

23D H1Z Course Objectives

RRIEED LT RS Fa W 9E T D L TR E LD E 25O B LR S FEDT= 0 D IERE S 2 H 1220 B,

This class gives basic techniques for researches in atmosphere—ocean physics and climate dynamics.

Zl|5Z B 4Z Course Goals

RS E B M) 2 W98 % LT B L DR R ORI T, SR ik, Bian Tk, BU Tk A2 B - &

B9 %,

The students are expected to get basic techniques for researches in atmosphere—ocean physics and climate dynamics.

$23E1H Course Schedule

BB SIS EEEEE (2 BT
. HBERR AR (1 HAL)

C KREUHET — A FRATEE (1 BAL)
CBAEET UL 7R (1 B

L REBHNEEE 1 BALD

Ol > W DN~

. Computers and Programming language
. Geophysical fluid dynamics
. Analysis of atmosphere—ocean data

=W DN —

5. Atmospheric observations

. Numerical modeling of atmosphere and oceans

EFEFEE (FE-BEE)FDOANAELSE Homework

HEBEICID 32D, SV R — PR HLTH59,

Depends on the theme.Reports are required.

ST BE#LH % Grading System

B RO FEhi B L OV AR — b B35,

Evaluated based on Assignment and written report.

fhEEH BB DS Other Faculty Requirements
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TX R -#FEE Textbooks
WE VNl T DA TA R D,

Materials are distributed.

# &I ERE Reading List

S WRHR—LR— Websites
http://wwwoa.ees.hokudai.ac.jp/, http://wwwoa.ees.hokudai.ac.jp/course/guidance/syl/index.html

WEZEDHR—LR— Websites of Laboratory

{§#% Additional Information

ZOWFCENIRKIBLEY B Y - KUE S F 32— ADFEAEDTZD DL D ThH D, UANMIH A E RN AN & B A5 1ULH
B QWA , ROEFE | QHLO— e 5T LA CE S, FENED LILGE, BIES OIS L O BB DN
WOV T TR B - R 3 — AT A X R B R,

This class is for students of “Course in Atmosphere—Ocean and Climate Dynamics”.
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F EH 4 Course Title HhER BB AL 24758 3 1 [Methods of Earth System Science Il (Atmosphere-Ocean and Climate
Dynamics)]

SEEREE Subtitle 0

ETHE Instructor a— 2 FKZ 2 [Chief of the Course] (KEFBeBR Rl F255¢)

HHLUE B Other Instructors | =— A4 ZE £ H[All Staffs of the Course](KF A FPT)

FLB7ERI Course Type BREFEFHE R ELE

BASEEERE Year 2024 s E1FE-S Course Number 045063

HAR Semester TEF B 18 Number of Credits 4

BEMRE Type of Class e HEER Year of Eligible Student 1~2

W& F 252X Eligible Department/Class

F>/8J> %' 3—F Numbering Code ENV_ESS 6532

K5I —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

G BRE R T (HERBE AL HE )

LARJLa—FLARJL Level Code, Level 6 REEBE (B 4 - BEPIR) AR E EEMZ2NAOR E | A5t SRE)

th43#F3—K -4 Middle Category Code, Title 5 i - JH

IND¥EO—R £ Small Category Code, Title 3 KRRMFLE S Kl )

EE3—F 555 Language Code, Language 2 AARGELOEFEONAVTNAZYE, STl RERICHERSE (AR
Type BB XITIEER) B E T DR

P EREIEZED T E Availability of other 2 ANRA]

faculties

## REEIF Other Information HUER BB AR BRERL A

BEER A Class Method 1 *pm% 2R B G i o )

F—"7—K Key Words
B RS MR K]S
Methods, Meteorology, Physical Oceanography, Climate Dynamics

23D H1Z Course Objectives
KK - K)o T2 ECRhEELe D 3 1 ORI CIEIAR o7 LM ENEE 1512,

This class gives an opportunity to learn advanced techniques and/or knowledge which are necessary for studying atmosphere—
ocean physics and climate dynamics.

Zl|5Z B 4Z Course Goals
B3R SR OT=D OB L OFE 125 220155,

The students are expected to get advanced techniques and/or knowledge for their researches in the master course.

235 Course Schedule
INT V=L BT —<BIDOMIRE - iF e, BARINEIZT —<ICkD, @i — BT, ENLDT—=
DI EEEIT D,

Seminar, workshop or group discussion on a specific theme. The students are encouraged to propose the theme.

#REFE (PE-EBFDODABRLSE Homework
HEEIZIVRRD,

Depends on the theme.

AAESTM D E# L% Grading System
FEEFREO FEMERFZITIE ST T2,

Assignment and presentation

fh = EH BB DS Other Faculty Requirements

TX A #F} & Textbooks
Tl es,
Depends on the theme.

X I5E ¥ Reading List

B RHR— LR— Websites
http://wwwoa.ees.hokudai.ac.jp/, http://wwwoa.ees.hokudai.ac.jp/course/guidance/syl/index.html
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WEZEDHR—LR— Websites of Laboratory

{§#% Additional Information

OB IR RIBED IS [UE 1 Fa—RFEDT2 D DEDTHD,

SRAET 1.5 BRI, AET 1 BUEL, 4 TR B LI0E 1| OIS, OH 1 OW 4 A Ex CIRIEL
SIEEE 1 ORALEL TRED D,

This class is for students of “Course in Atmospher-Ocean and Climate Dynamics”.
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F B4 Course Title HERPE L4528 1 [Field Work in Earth System Science I]

HEMA Subtitle 74— REHE[]

EEZEB Instructor a— 28K B [Chief of the Course] (KFFiErEE A %)

HHLUE B Other Instructors | =— A Z 5 £ B[All Staffs of the Course](KFFeER R FB5E)
FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045060
HAR Semester A B Number of Credits 4

BEMRE Type of Class FH FHRER Year of Eligible Student 1~2
&P F} V52X Eligible Department/Class

F273>4'3—F Numbering Code ENV_ESS 6502

KS¥EI—R 8 Major Category Code, Title ENV_ESS Environmental Science Earth System Science
RG] BRE R e (HERBE AL )

LARJLI—F:-LARJL Level Code, Level 6 KRB (& L - B A B CRRAZRNAEOER B e ER A)

th4#3—K+ 4 Middle Category Code, Title 5.3

INYEEO—R -4 Small Category Code, Title 0 ZOfh (A H7eb o)

E553—F 555 Language Code, Language 2 BARFER NRGEONAV HNAZE, ST R ERICHEHERE (AR
Type FESUTIGE) AR ET IR E

tFEEHEBEDTAE Availability of other 2 Raf

faculties

## REEIH Other Information HUER DB A R BR R R A

BEEMRAX Class Method 1 kbR B Ok o A

F—"7—K Key Words

Ligge bl

Field observation

2% BH1Z Course Objectives

W ERAL I BT D02 R O COBAMBLR - FRA, E/2IXERNINTOEREITV, A HEDEITRE S, BIE 1%
FTHZEHHIELT 5, To learn field observational methods and laboratory works in biogeochemistry.

To develop practical and observational abilities.

Zl|5Z B 4Z Course Goals
AN I TN B 2 5 ERe N 3 E 5 C°E5

Basic techniques for field observation and sample collection are mastered.

235 Course Schedule
AW ERA L SRR S SE OB, K&K EWRBI ORI S F 5,

To learn observational methods for biogeochemical factors from field samples

EFEFEE (FE-BEE)FDORANAELSE Homework
AR IEBZFE R~

Instruction will be made for each student

ST BE#LH % Grading System
A HAE LG ~DOSINRERE (50%) LB DL AR —F (50%) 128> TR 32,
Attitude to participate in field and/or laboratory works (50%) and reports (50%)

fhEEH BB DS Other Faculty Requirements

TX R #FEE Textbooks

X I5E ¥ Reading List

S HEHR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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FlE4 Course Title

HERFE R} 523238 11 [Field Work in Earth System Science 11]

& RER Subtitle FRFEE

EEZE Instructor

a—2{RFH B [Chief of the Course] (KFBEEREEAF FB5E)

B # B Other Instructors

o — 2 4 B 4 B[All Staffs of the Course] ORF B EEF FBt)

F Bf&AI Course Type B R EBE R PRL

BABLEE Year 2024 B EIFES Course Number 045061
AR Semester AR B 51 Number of Credits 4

B EMAE Type of Class ES HBRAER Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code

ENV_ESS 6502

KS¥EI—R 8 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

FRERER ™

BREEARL Bt (M ERBE B2 5 50

LARJLa—R:-UAJL Level Code, Level

6 K2R (et - B M) HMF H GERIZNAORH , BHEHRERH)

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

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

0 ZOfh (A H7eb o)

EE3—K+E & Language Code, Language
Type

2 AARGE M ORGEDONAV TN, Tl B R ERIHENSFH(AA
i XA IEEE) R IE T DIRHE

PR BEEDRIE Availability of other

faculties

1A

## R I8 Other Information

HOERPE P2 R B R B

BEEMRAX Class Method

1 X 2ER H O o 2

F—"7—K Key Words
A, TR FEE
Field observation, laboratory experiments

2% BH4Z GCourse Objectives

R ER L 36 KONV E 70D 43 BRI 36 1T 2 B AMBLI & B N SR BRI L B BLINRE ) 36 F OV BRI R o T BT 228 5 2

LE AT D,

To develop the observation ability and practical analytical techniques required for field observations and/or laboratory work in
the fields of marine biogeochemistry and paleoceanography.

H|5Z B4E Course Goals

TA— VIR K O TR D Sl 2 BRAE 32

To understand the bases of field and laboratory experiments

225 Course Schedule
BREESBI OB IR T B L OO T iEE 25,

Learn how to collect and analyze environmental samples.

#REFE (PE-EB)FDODABRLSE Homework

¥l hei=pR

Instructions can be provided at each opportunity.

AAESTM D E# L% Grading System

PR S~ DS INREFE (50%) L BIDL R —b (50%) |2 > TR 32,
Attitude to participate in field and/or laboratory works (50%) and reports (50%)

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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FlE4 Course Title

HERT Kk F 323 1 [Field Work in Cryosphere 1]

S ERER Subtitle 0

EEZE Instructor

#1l 1E [SUGIYAMA Shin] (EIERFFHFFERT)

B # B Other Instructors

3% JFHEIZUKA YoshinoriJURIER FHF%EHT), GREVE RALF GUNTHER[GREVE,
Ralfl(I 1R B 222 FT), 333 /1 [WATANABE Tsutomul (IR B FAFZEHD, B 1T
[SHIRAIWA Takayuki]({&iEAN « BgAH—7), T Z[SHIMOYAMA Koul (EIEEMF=HFZEAT),
#% EAIMATOBA Sumito] (IKIRAF - BRAG—Y7), &l E#KIMINOWA Masahiro](KiEF
SERFZEHT), PODOLSKIY EVGENY[PODOLSKIY EVGENY]

FI B 5 Course Type BRIER R EMELE

BAEERE Year 2024 ErEZI&E-S Course Number 045071
#ARS Semester BEAEM B 51 # Number of Credits 2
BEMEE Type of Class = YWRER Year of Eligible Student 1~2

¥ &2F 252X Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_ESS 6522

K53 —K -8 Major Category Code, Title

ENV_ESS Environmental Science_Earth System Science

FREAER

BREEAL BT (Mo BRPE B 550

LARJLa—E L ARJL Level Code, Level

6 KRBt (1 - SHPTR) SEPR B GERAZRNAEOF B | AHFEHHER H )

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

IND¥EO—R £ Small Category Code, Title

2 ToK -G EFR T

E5Ea—NK - &5 Language Code, Language
Type

2 ARGEMOIGED ASAV A INARZE, LA RERICHEA S (A AR
A T IERE) 2RI D1

2SR EEED TS Availability of other

faculties

2 W]

## 2 FE1H Other Information

HBRPE R R BR R A H

BEEMRA X Class Method

L % % AR H O O 24)

F—"J—K Key Words
EOK, KA, A, BRAMBLRITRIE, T — AT

snow and ice, glacier, permafrost, field work, data analysis

23D H1ZE Course Objectives

EKER BT DFEBRIT OV TOBLRSCMNT &2 7 LoD HKERE O EEMELEB A ARBRIICTF 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.

F;Z B & Course Goals

TOKFEM BB ITHHRRC DL I AL BN ERO FIEE BT FiEE2EE 55,

After the course, participants should be able to carry out field measurements/laboratory experiments/numerical simulations on
phenomena in cryosphere.

235 Course Schedule

EoK - E G BB — A E DRI O TODAX L BRIE, TR, SBITIES) 2 84 07 NV —7120 v TER
L:%“%\;O

TROIN—FEEDIH1OLL EZRINL T+ 5HIL,

(1) BfEf#AT AR

(2) GPS (212 ks ) &

) IR ENITBITDE KD

(4) FETWrR BN SRS DL 20T

(5) = IVFF —=Hal—% ARG O KLl

(6) BRIFIEIC M EL 2 B AR 1 L OWURIRHT O FabkE
(7) HER S AT LA

®) IKIKEFV T

(9) HiFB I DR E L Python Zfdi~7-F — X fiFHT

Students should take at least one of the following courses:

(1) Numerical analysis using a programming language

(2) High precision survey using GPS

(3) Laboratory analysis of snow/ice in a cold room

(4) Snow pit observation

(5) Meteorological observations using a data logger

(6) Photographing and image processing for natural science
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(7) Introduction to GIS
(8) Practical course in ice—sheet modelling
(9) Introduction to seismic data collection and processing in Python

£mEE (FPE-EHE)EDNELS E Homework

- BB B EOLR— Ml 2B IIL TP EETIZE,

- BENEZS B ORI E CEEL TEE 32208 ELL,

— Participants are suggested to read the references, text books and previous course reports in advance.
- After the course, participants are encouraged to use the learned skills in their own research activities.

FRAESME D E#E L% Grading System

FE RO ARIL (B EIGE, dam~DS M, B F5 5 1E3E) (60%) . BL OV R —MAOWIZ Lo THAEZ TN T5,
Score is evaluated based on the attitude in the course (questions, discussion, active enrollment) (60%). performance in written
assignment (40%).

fh 2 EBIE DS Other Faculty Requirements

TX A Z T} Textbooks
ERNCE BRI L, LEEMITIE S5,

Materials are distributed in advance and required equipments are prepared by organizing lecturers.

H 515 F X & Reading List

EEBINYT AR T 7/ BARTKT HEEE, 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

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory
https://sites.google.com/site/courseincryosphere/home

{§# Additional Information
ARFE T, BK-EBRER ST —RAOZEMTOLOTHD,
BRRERE IS5 IR ORI, 23— AT AL VA A=V T YRR, IR— D=7 E R 18U GG 5,

This course is offered for students of the Course in Cryosphere Science.
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F B4 Course Title HER Sk #5238 1 [Field Work in Cryosphere 1]

S ERER Subtitle [

EEZE Instructor 1L E [SUGIYAMA Shin] (KIEEF ZAFZERT)

HEH A Other Instructors | fiiEE FTEIIZUKA Yoshinori]({KIEEH M 7EAT), GREVE RALF GUNTHER[GREVE,
RalflE IR B 2221, #33  /1[WATANABE Tsutomul(EIR B 2AF 52 FT), HiE 24T
[SHIRAIWA Takayuki]({EKiEMF« BgAH—>7), T Z[SHIMOYAMA Koul(EiEEHF=HFFERT),
/IBE - E[KOBAYASHI Makoto)(74—/L Rt Z—), BI85 78 AIMATOBA Sumito] (IEIEAF -
BAK—Y/), PODOLSKIY EVGENY[PODOLSKIY EVGENY]

FLB7ERI Course Type REFEFHE R MELE

BASEEERE Year 2024 s E1FE-S Course Number 045072

HA Semester 254 B 18 Number of Credits 2

B EREE Type of Class F2E SRR Year of Eligible Student 1~2

¥ &2F 252X Eligible Department/Class

F>/8J2 %' 3—F Numbering Code ENV_ESS 6520

K53 —K -8 Major Category Code, Title ENV_ESS Environmental Science_Earth System Science

B 05) BB AL AR (HOER & R} 2 )

LARJLa—F:LAR)L Level Code, Level 6 KPR (B 4 - BEPIR) AR R EEMZ2NAOR E | A5t SRE)

th43#F3—K -4 Middle Category Code, Title 5 i - 9H

IND¥EO—R £ Small Category Code, Title 2 Tk =B R

=80 —F- 558 Language Code, Language 0 AAFETITORE

Type

P EREIEZED T E Availability of other 2 RE]

faculties

## BREEIF Other Information HERE R F AR B
B ER A Class Method 1w 3ER B G o 4)

F—"J—K Key Words
Tr MBI PR RS, KRR, AKX

2% BH4Z Course Objectives

o I H T e b 7 B OB EBREZEL T, BREBGLES OB L E R 2 EAEL | 2 O IR 2B kA
BT 2, BT —ZOfT0RREZEL T, BB LM FEO— B LIERNE 5, AAREROZE S A CONFE
a9 52 E2DLOLRERHIIO—HTh D,

Fl|3%= H4Z Course Goals
EEBIREEE OB LR E BT 5

PG LFEE OW B FE R B A A K532,
FEE RICBIAITEIO AR EE SRS,
HNFEREFED  FERT D,

2 %5HE Course Schedule

1. EEWEER, S REOREIY

2. BHERGOBINEE

3. ) O A 52

4, FEEY TV 7 LR T FIEDEY

5. BUAFE R DLVELDETL YT — g

(AL, RIEEOFEFICEY, ERHEBEZ2ET 25 51H5)

EFEFEE (FE-BEE)FDOANAELSE Homework
- ZER, WBEOLR—NME %22 B I TTHEITITE,
- EHNEES H ORI/ CEBL TEET2E0NEELL,

AAESTM D E# L% Grading System
FEE P OB AIRDL (B ERIGE ., i ~DOB NN, FEA07e 358 /E3) (60%) . 7L Br T —Tar BL UL R —R40%)I2& -
TR AR5,

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks
ERTOEEEEAL, LEEMITEE T2,

Materials are distributed in advance and required equipments are prepared by organizing lecturers.
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S E 4 FHE Reading List

REBMATART v/ BARSEKES FAEIE, 2010
MEEELRETIG FHEL, RS, HH e 54 &k, 1995
FOKKITHLG: //NEPRELE fth - 4 ERE, 1994
EOKOREEEME AR AL —, B ERE A ERE, 1986

B AR—LR— Websites
http://wwwearth.ees.hokudai.ac.jp/IAl/moshiri/moshiri2007.html,
http://wwwearth.ees.hokudai.ac.jp/IAl/fieldcourse.html#moshiri

WEZEDHR—LR— Websites of Laboratory
https://sites.google.com/site/courseincryosphere/

{§#% Additional Information

AR T K - B E R o — 2D AT OLOTHD,

Ui — AL OFAT, KERILER B OMMBFERHEEVEBETAIEICL), REBFICBINTHIENTES, H
X 1 AZERTHTE, 72720, ZOFEORBUTLDILKIENCFLIR IS CHRE 2 LT 2560395, iffli7e H FRITER
BEREBENICEMTHEELIC, LTOEBKEEMAKS HP ICTEM T2, 2B, AR BIIEBRRKEIIS 2T A4
(http://wwwearth.ees.hokudai.ac.jp/IAl/) DERMEERL H TH D,
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EYEHEER

Division of Biosphere Science




F1 B4 Course Title B B i

Z#%¢ I [Seminar in Biosphere Science 1]

S ERER Subtitle [

EEZE Instructor

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

B # B Other Instructors

B A #E[A Staffs of the Division (K FFrER R 2F%)

FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 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%)

% %%} U5X Eligible Department/Class BRI

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

KS¥EI—R 8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FREAER

BRI (R )

LARJLa—R:-UAJL Level Code, Level

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

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

7 Fm SCaERL

IND¥EO—R £ Small Category Code, Title

0 A=W PE )~ Sk e

E5Ea—NK - &5 Language Code, Language
Type

2 AARFEROKFED AV ANARE ZHHE D ER I
i AT IEEE) R IE T DR

]

apl

oH

(A&

PR BEEDRIE Availability of other

faculties

2 A

## 2 FE1H Other Information

AWl R A H [ ERE ]

BEEMAX Class Method

1 X2 2ER B O o 2)

F—"J—K Key Words
R SR VB —

23D H1Z Course Objectives

i LD A B L TR B I DI TR R B %,

H|5Z B4E Course Goals

B R0 B ORREEIRL T B DO ERREDOHEE IR T,

235 Course Schedule

Bl DR A0 B OBE B HOVNIRHT OR L& Do

EFEFEE (FE-BEE)FDORANAELSE Homework
IS — ORI ER L ELE2—F 5,

AAESTM D E# L% Grading System
JEAE RIS A BNZREAR 32,

fh = EH BB DS Other Faculty Requirements

TXAbZF}E Textbooks

XI5 E X Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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FLH4 Course Title

A= W FE B2 5 B AFFSE T [Research in Biosphere Science Il (for Doctoral Dissertation)]

EEERER Subtitle [

EEH R Instructor

B [Chief of the Division] (K*2BEBRBEFHERR)

B %4% B Other Instructors

B4 E Al Staffs of the Division] (KRl k%)

FLB7EAI Course Type BRESR B MR E

BASBLERE Year 2024 Ef[E1EIZES Course Number 055006

HA Semester HF B 18 Number of Credits 8

B EREE Type of Class 3 G U (TF | REREWR Year of Eligible Student 1~3
7%)

W &RFEF - 25X Eligible Department/Class YRR I

F>/8J> %' 3—F Numbering Code ENV_BS 7802

K53 —K -8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FREAER

BRI (R )

LARJLa—E L ARJL Level Code, Level

7 R () MR E (WHER SR B 25 Te)

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

8 FrhlIF2E

IND¥EO—K £ Small Category Code, Title

0 A=A PE BRI 52

S #3—F- S5 Language Code, Language 2 HARFE R OCBEFEDONAY U T NARZE, B R ERICHEASE (AR
Type i%uu) HIRTETHI%E
P EREIEZEDTE Availability of other 2 Z?ﬂ

faculties

## 2 FE1H Other Information

AW rE R R A H (A EFRE ]

BEEMRA X Class Method

1% 2R H (O i O 20)

F—"J—K Key Words
AE W BB B SRR 5

BEDHFE Course Ob_jectives

FALLAERD L BT OB EITIESE ]

YA R R A

ET Do

R E

Zl|5Z B 4Z Course Goals

FRIFEIE L AR A~ DB KD H DI TE R Z DT D,

235 Course Schedule
TE W Aa el

REHFEOMKEZBL T, 2HA7 B R

R ExE HE T, BEISUTHRDEELITIZEbHD,

#FEFPE (T -EEEDABLSE Homework
HO&MIZLD,

ST BE#LH % Grading System

HAEA~OEERRE L B LB B AN RHT 52,

fh 2 EBIED S Other Faculty Requirements

TX R #FEE Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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F1H4 Course Title W BB Fim

St 1 [Seminar in Biosphere Science 1]

EEERER Subtitle [

EEZE Instructor

B [Chief of the Division] RF BB Bl 757

B %4% B Other Instructors

B4 E Al Staffs of the Division] KB Rl F%)

FLB7EAI Course Type BRESREBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045079

HAR Semester A B Number of Credits 4

B EREE Type of Class 3 G U (TF | REREFENR Year of Eligible Student 1~2
7%)

W& F 252X Eligible Department/Class YRR I

+2231)2%'3—F Numbering Code ENV _BS 6612

K53 —K -8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FREAER

BRI (R )

LARJLa—R:-UAJL Level Code, Level

6 KFBe (1 - BEPTIE) SEFTF B GERAIZNEOF H | AFEFER H)

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

6 WFFEfE

IND¥EO—R £ Small Category Code, Title

1 2 P8 B i SCif ot

S #3—F- S5 Language Code, Language 2 BHARGER OBEGEONRAV A NAZE ZHlE R ERIEASE (AR
Type FE L TEGE) B E T IR
P EREIEZED T E Availability of other 2 RE]

faculties

## 2 FE1H Other Information

AWl R R A H (A ERE ]

BEEMRA X Class Method

1% 2R H (O i O 20)

F—"J—K Key Words
FER SR VB —

2% BH4Z GCourse Objectives

i S DR A B L TR BRI DI TR R B %,

H|5Z B4E Course Goals

B DR B OMRZHREL T, B OWMERREOHERE RN TS,

235 Course Schedule

Bl DR A0 B OBE B HOVNIRHT OR L& RS Do

£FEPE (FEH - EE)FDORELS E Homework
IS — ORI ER L ELE2—F 5,

AAESTM D E# L% Grading System
JEAE R A A BN FEAT 5,

fh 2 EBIED S Other Faculty Requirements

TXAbZF)E Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{§% Additional Information
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FlE4 Course Title

AW PR R ISR

I [Research in Biosphere Science I (for Master’s Thesis)]

S ERER Subtitle [

EEZE Instructor

B Y [Chief of the Division] KRB Bl 2 0%)

B # B Other Instructors

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

# B@7A Course Type BRI EBE R R H

BASELERE Year 2024 Ef[EEIZES Course Number 045112

HAR Semester A B Number of Credits 8

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

¥ &¥ R U5 Eligible Department/Class AR W BB BRI

F273>4'3—F Numbering Code ENV_BS 6622

KS¥EI—R 8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FREAER

BRI (R )

LARJLa—R:-UAJL Level Code, Level

6 K2R (Bt - B M) HMF H GERIZNAOFRH , HEHEERH)

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

6 WrEHE

IND¥EO—R £ Small Category Code, Title

2 WP R RIS

E5Ea—NK - &5 Language Code, Language
Type

2 AR OO V> 7 R SRR TR
iﬂ%un)%‘fﬁ%ﬂi?%ﬂu’%

mm

i (AA

PR BEEDRIE Availability of other

faculties

ZTT

## 2 FE1H Other Information

AWl R A H [ ERE ]

BEEMAX Class Method

1 X2 2ER B O o 2)

F—"J—K Key Words
BRI S

23D H1Z Course Objectives

FALLAERD L BT OB EITIESE ]

YL TR AR E T D,

H|5Z B4E Course Goals

FRIRMANEL A2 ~ DK MEDH DL R Z BT D,

235 Course Schedule
TEH sl

SLH W OMREEL T, SR B

RiEx BT, BEIISCTHEDEEZITIZEbHD,

EFEFEE (FE-BEE)FDORANAELSE Homework

HO®MIZLD,

AAESTM D E# L% Grading System
H A~ DR E LI FL A LB a R
DB IRPLEL R — b IO X G55,

BHNEHIE S D, 7035, 2 A (VFER) HDWNETH (24K) 12

PfEd & LimSC R A~

fh = EH BB DS Other Faculty Requirements

TX R+ Z Tl Textbooks

H# &I ERE Reading List

SRR

L_R— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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F EH 4 Course Title SRR He R [Fundamental Course in Biological Diversity]

S ERER Subtitle [

EEZE Instructor /R BER [KOIZUMI Itsuro] OK“2R% MERER 55 Bl 22 BF 32 05%)

{HL#E Other Instructors | KJF B ZZ[OHARA Masahiro]((a & t84fE), /M —FAKOGAME Kazuhiro (BEZ2RFZERE),
FEJR ZZ[KAJIHARA Hiroshi](BRE2AFFERL), $E% HEARISOMA Masayo](BRZAFFERE), TR
F[KUDO Isao] OKFEERMFRFZERR), )1l EHE[HAYAKAWA Takashil(MUERER 85 BL FAFZERE),
B L KES[SHUTOH Kohtaroh](fe & 18i4nfE), K A A[OHDACHI Satoshi] (IR EL 7

IEED)
T B &7 Course Type REERFBEREFR A
BASEEERE Year 2024 s E1FE-S Course Number 045113
HAR Semester 25 W (Fk# — | BB Number of Credits 2

L)
B ERWEE Type of Class Hisis FHERENR Year of Eligible Student 1~2
&P F} V52X Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_BS 5102
K4 —F -4 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
A 5] BRIER BT (R B R IR
LARJLT—E-LAJL Level Code, Level 5 KFRE (& 1 - BEPTER) BEFI AL B (FEREIeNAEOFR B) | KR dmiz

Eads

th43#F3—K -4 Middle Category Code, Title 1 Fttem

INYEEO—R -4 Small Category Code, Title 0 DM R E72H D)

EE2—F-E & Language Code, Language 2 H ZEE:.&U;% EDONAY TN, SEFE R ERIENSE(RAE
Type i i) BIRTE T O1RE

P EREIEZED T E Availability of other 1 EI

faculties

## BRI Other Information B R EEER A [ B AGEOH]

BE=EA Class Method 2}z ER B (RN

F—J—F Key Words
LS RRNE  BIRRIZARE, 7 DS RRVE, [ bR, BEE, ERE. WTLE, R AJE, BB BKAY EEEY. %
=t fﬂﬂl

23?0 H4Z Course Objectives

BifE, HEk BI2A B3 24T 0 EHEINTWDR, IEFO NS R J- o HERBR A B LY, s
LTW5. 21—‘3%;5(( W, SESEREMTECOWT, ZOLFEMEOBLIRZ iR T LD, LR ICB T2 BENS
DO EFRITOWTGRES.

ﬂiﬁﬁg Course Goals
BAEMBEOSARIEZ OV THET DL EH1T, BB OV CH RS S,

235 Course Schedule
KR 2 72 3R A TR PR L QOB E N DA L= AR CEW LR BB ZRRMEIZ SO W TR T2,

HAL A

i FhEd1
fiz LAEd) 2
WET 7 by
|

Wit LA

A

Bl

10 Rh2

11 fEKkAY

12 MEEAEY

13 A H

14 7 ) 2k
15 F&o

0N O Ok W~

©

EFEFEE (FE-BEE)FDOANAELSE Homework
FROBREDTHE EHELT, 2-3 BffEED H P REENS,

ST BE#LH % Grading System
JFHIEL T, ##EmEo 7 BILL Lo EZRGERMEOSIEET 2, FESDOSMEEE(30%)BL IR —MT70%)I2 L~ TRHF
i %, LIR—FCIIREDT —< 2OV COHEMOIEFEVE T2,

fh 2 EBIED S Other Faculty Requirements
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TXAbZF)E Textbooks

# &I ERE Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{% Additional Information
BEITHEOPAMTOWTIE ELMS &~ CHEELET,
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F1 B4 Course Title A RE S AL SR Fundamental Course in Ecology]

S ERER Subtitle [

EE# B Instructor I B&1T [KOSHIKAWA Shigeyuki] CREEBE HIERBRIE R 2 F5ER%)

$HLH B Other Instructors | BFHH A5 [NODA Takashi](HUERER BRI 2T SCR7), FH3 1E—EB[AIBA Shinichiro](HiEkER
BRI, M M —[MASUDA Ryuichil(3 %W %8 F%), /N —5L[KOGAME
Kazuhiro ]G 22RFZ20%), JGIR HH 2 [SENZAKI Masayukil(MiERBR BE R} 2R 220%), i Z25L
[Yasuhiro SATOH](HERER 55 R} 2052 05%)

FLBEAI Course Type BRESF AR R R E
BASELERE Year 2024 Ef[EEIZES Course Number 045114
HARS Semester 27 (& 5 — | BAGI¥ Number of Credits 2

L)
B EREE Type of Class it SRR Year of Eligible Student 1~2
¥ &2F 252X Eligible Department/Class
F>/8J2 %' 3—F Numbering Code ENV_BS 5102
K53 —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
B 05) BRIRRL BT (AR 4 M6 L 7 B
LARJLa—R:LARJL Level Code, Level 5 KEFP (&1 - FEHR) BEMRL B (EENZNEOR B) . KERE L@

ERRE

th43#0—F -4 Middle Category Code, Title 1 Fiftim

INYEEO—R -4 Small Category Code, Title 0 ZOfh (AR o)

S EE0—F-SEE Language Code, Language 2 HAGER QFEGEDNAV U TINAZHE, il B IR ERIHEASE (B R
Type FESUTIGE) AR ET AR E

tFEEHEBEDTAE Availability of other 1 7]

faculties

## BRZE I8 Other Information R PEI R R BR R B

BEEM A X Class Method 2 st R B (—fE bR

F—"J—K Key Words
e L, FEE., A SARE, BRELEIS, Ik

evolution, speciation, bio—diversity, adaptation, extinction

2% BH4Z GCourse Objectives

BITE, HuER B B3 A EMMRITET 7 EHEESILTODD, ITFEO ARNEENC K 9 Bk BB I 23R I L
TWD, KiEFTIX, EWHOEREMBEE D LR, M ARMEO BN 72O ONTAEBR O, BRI IS O BRI
7R EE T EREF ORI NN BT O BRI A5 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.

F|3%= H4Z Course Goals

FAT=B NRZRE DT, EDINTMD LRI EREEITHEIG L TV DD EW) | EREE O FERER IR B A BRAIF 2,
The goal of this lecture is to understand how each organism relates to one another and to their environments, by studying and
exploring of basic ecological principles.

{2 %51 Course Schedule

1) BEEEA e (41]) i) - )

2) M b (4R])  flidy - s, B b, miFLIE
) (ke 3 AE (2[E) FHEE, Bh

4) NENEEh O A~ 2R 245 (2]8])
5) AW L REMEREATIE (2]8])

1) Community ecology (4 lectures)

2) Evolution and speciation (4 lectures)

3) Evolution and development (2 lectures)

4) Conservation biology (2 lectures)

5) Statistical modeling (2 lectures)

£mEE (FPE-EHE)EDNELS E Homework
BEOREOTE EHELT, 4.5 BERREDH TR ENYEEND,
Four to five hours homework is desired as preparation/review of each class

BT D EAE L% Grading System

DERIOFEIZBITLEME, QFE~OBIMEE, Q)FHRL R —FDORNFIZLS>TEHE T 5, ZTHZEILOFHNO L3
1%, (D=10%, (2)=30%, (3)=60%&3 2,

JEIEIR LB LRV R =M LI kD8 A BT,

Evaluation will be based on (1) question sheet in each class, (2) positive participation in class, and (3) the contents of the final
report. The ration of each evaluation is (1)=10%, (2)=30%, and (3)=60%.
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Comprehensive evaluation based on coursework and reports.

fh 2 EBIED S Other Faculty Requirements

TX A Z T} Textbooks
BHEERFIZFE 8 Instructions at the start of the course.

X I5E ¥ Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{§#% Additional Information

A —Z—HNZ X0 EME (Monday and Wednesday in Winter Term), ZE B 5ofEqh (BREERL 2 F0) LR A- A Gm (B
FEZFEEANZRNBE DR LRO T, Wi —F OB DB BFFRET T,

Monday and Wednesday in Winter Term. [Fundamental Course in Ecologyl(Graduate School of Environmental Science) and
[Biodiversity](Graduate School of Science) include essentially same subjects. You can only take one of these courses.
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F B4 Course Title 5 F A iR Fundamental Course in Molecular Biology]

S ERER Subtitle (B AFERO [

E{EHE Instructor ) E2E [MORIKAWA Masaaki] (K22 HERBR BB 2022 6)

HHLUE B Other Instructors | &I “#[FUKUI Manabul{EIRRM AR, LN EIIARIYAMAUCHI Akari] (SRR FA5F
JERT), B FEA [KASAHARA Yasuhiro] (K {8 Bt = #F 9C ), % A& 1E Al [OCHIAL
Masanoril (IR B2 ZERT), /NG AFRIKOJIMA Hisayal KRB EHFFERT), TR fHH
[WASHIO Kenji)(HIERERIRZ AL AFZERE), =i 51 [MIWA Kyoko] (HUERER SR 2 ZERT),
i B STIYAMAGUCHI Yoshifumil( {5 J& #F %2 #F 58 77 ), % 3% & % [WATANABE
Tomohiro] (IR FF A 2EFT), M 52 —[TANAKA Ryouichi] (IR F£AFZEAT), JHik FH
[ITO Hisashi]{KIERHZAFZERT), B 1EYE[SONE Masamitsul (K1 EMHAAFZERT), EmAk J&
S[TAKABAYASHI Atsushi] (SR AHFFERT), Y8 TBAIHORI Chiaki] (MERER BEH} 2072
F%), /NEF 15 2E[ONO Kiyomil (IKIREHEBFSEAT)

FLB7EAI Course Type BRESR B MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045115

HAR Semester 15214 B Number of Credits 2

B ERWEE Type of Class Hisis SRR Year of Eligible Student 1~2

&P F} /52X Eligible Department/Class

F273>4'3—F Numbering Code ENV_BS 5102

KS¥EI—R 8 Major Category Code, Title ENV_BS Environmental Science Biosphere Science

RG] BRELR P (EMIE R E B

LARJLa—R-UAJL Level Code, Level 5 KFRE (& 1 - BEPIER) BEFT AL B (FEREIZeNAEOFRB) | KR tmiz
¥FRHE

th43#F3—K -4 Middle Category Code, Title 1 Jotem

INAEEO—K 4 Small Category Code, Title 0 ZDM B EMRHD)

‘EEE0—K - E & Language Code, Language 2 AARFER NRGEONAV HNAZE, ST R ERICHEHERE (AR
Type BB XITIEER) B E 3 AR

P EREIEZED T E Availability of other 2 RE]

faculties

## REEIF Other Information VR A RIBRER R

B EER A Class Method 1 kbR B G i o 20

F—"J—K Key Words
S-S, BB, FIER, Y OREEAE ST, A ONERIEN:, BTSRRI ER, BinFEAE, ATV
%, AR A, SAF o —, BRGgE R, BREARIBE, Sl

2% BH4Z Course Objectives
DT EMFEOEBEBRB IO EA R B L OEEZ ML CEAT5,

H|5Z B4E Course Goals
DTEMFEIVEFERLOLEL TR L, BOOMEEOHEEIIEHTED,

235 Course Schedule
FEWE O 7AW T AR B L O, 1~ 2l MR E oL F R CRET 5,
FHEII2H>DOELBIETHIL,

EFEFEE (FE-BEE)FDOANAELSE Homework
BeAT G BN > TEDOEREEIR R T D,

ST BE#LH % Grading System
FEFRE O IR E IR A FED T TEL R — D52 2 L > TRl 5,

fh = EH BB DS Other Faculty Requirements

TX A #F} & Textbooks

Ty ULAEMSE 511 R Lisa A. Urry [1E0#] ; AN B UE2ER]: SRR, 2018
Campbell Biology, 11th Edition,”Lisa A. Urry et al.:Pearson, 2016

Molecular Biology of the Cell/ Bruce Alberts: Garland Science, 2015

fth >Rk 1 B AT L CE A 35,

Other materials maybe used when necessary.

X I5E ¥ Reading List
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S HEHR—LR— Websites

WEZEDHR—LR— Websites of Laboratory
https://noah.ees.hokudai.ac.jp/emb/HP/

{% Additional Information
S EFIIE R OHE B IITOTAT AT IR T528,

HAR L ATH#FRETITOTETHDN, BCPL~UL DT K VR OHIBFIC LD 4TG0 2 CTEfi+25 7]
eSS, it i FEMEOE B HE TS, Bt R AU CERT S,

[y
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F B4 Course Title 5 F A iR Fundamental Course in Molecular Biology]

S ERER Subtitle (RFER) O

E{EHE Instructor ) E2E [MORIKAWA Masaaki] (K22 HERBR BB 2022 6)

HLUE B Other Instructors | & “#[FUKUI Manabul{EIRRM AR, LN EHIIARIYAMAUCHI Akari] (SRR FA0F
JEET), % FE# [KASAHARA Yasuhiro({% iR Bl = 0F 28 ), ¥% &  1F HI[OCHIAI
Masanoril (IR B2 ZERT), /NG AFRIKOJIMA Hisayal KRB EHFFERT), TR fHH
[WASHIO Kenji)(HIERERIRZ AL AFZERE), =i 51 [MIWA Kyoko] (HUERER SR 2 ZERT),
i B STIYAMAGUCHI Yoshifumil( {5 J& #F %2 #F 58 77 ), % 3% & % [WATANABE
Tomohiro] (IR FF A 2EFT), M 52 —[TANAKA Ryouichi] (IR F£AFZEAT), JHik FH
[ITO Hisashi]{KIERHZAFZERT), B 1EYE[SONE Masamitsul (K1 EMHAAFZERT), EmAk J&
S[TAKABAYASHI Atsushi] (SR AHFFERT), Y8 TBAIHORI Chiaki] (MERER BEH} 2072
F%), /NEF 15 2E[ONO Kiyomil (IKIREHEBFSEAT)

FLB7EAI Course Type BRESR B MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045116

HAR Semester 15214 B Number of Credits 2

F2ERHE Type of Class Hisis WRER Year of Eligible Student ~

&P F} /52X Eligible Department/Class

F273>4'3—F Numbering Code ENV_BS 5102

KS¥EI—R 8 Major Category Code, Title ENV_BS Environmental Science Biosphere Science

RG] BRELR P (EMIE R E B

LARJLa—R-UAJL Level Code, Level 5 KFRE (& 1 - BEPIER) BEFT AL B (FEREIZeNAEOFRB) | KR tmiz
¥FRHE

th43#F3—K -4 Middle Category Code, Title 1 Jotem

INAEEO—K 4 Small Category Code, Title 0 ZDM B EMRHD)

‘EEE0—K - E & Language Code, Language 2 AARFER NRGEONAV HNAZE, ST R ERICHEHERE (AR
Type BB XITIEER) B E 3 AR

P EREIEZED T E Availability of other 2 RE]

faculties

## REEIF Other Information VR A RIBRER R

B EER A Class Method 1 kbR B G i o 20

F—"J—K Key Words

molecular biology, transcription, translation, bacterial culture, bacterial community structure analysis, bacterial respiration
activity, electron microscopic observation, genetic manipulation, biofilm formation, stress tolerance of plants, biosensor, insect
immune system, insect body surface lipids, animal cells

23D H1Z Course Objectives

To obtain basic knowledge and experimental techniques on molecular biology through lecture and laboratory works.

F|3%= H4Z Course Goals
To be more familiar with molecular biology than before, and be able to utilize the knowledge obtained for promoting his own
research subject.

235 Course Schedule
Lecture about basic molecular biology and laboratory work. Intensive style for one to two weeks.
Two topics should be taken in the laboratory work.

EFEFEE (FE-BEE)FDOANAELSE Homework

To be indicated in the class.

ST BE#LH % Grading System

Evaluation will be performed based on the degree of active attendance to laboratory works and completeness of the reports.

fh = EH BB D Other Faculty Requirements

T A #F} & Textbooks

Ty ~ULAERSE 511 R Lisa A, Urry UE0 2] ; N B LE2 3R] L AR, 2018
Campbell Biology, 11th Edition,”Lisa A. Urry et al.:Pearson, 2016

Molecular Biology of the Cell/ Bruce Alberts: Garland Science, 2015

>Rk 1 B AT L CE AR 35,

Other materials maybe used when necessary.

X I5E ¥ Reading List

S HER—LR— Websites

WEZEDHR—LR— Websites of Laboratory
https://noah.ees.hokudai.ac.jp/emb/HP/
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{#& Additional Information

Students “must” attend the first class in April for guidance.

Guidance will be given in the lecture room, but it may be switched online depending on the change in BCP level and the
judgment of the director of the school.

Based on the precautions for face—to—face training, the class will take measures against infection.
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F EH 4 Course Title HEEAE W) B B 2 Fe A Fm [ Fundamental Course in Marine Biological Processes]

HERER Subtitle 0

EHEZEA Instructor T B [KUDO Isao] (KEEBEKERHAHFZERT)

HHH A Other Instructors | HiA JI[TAKAGI Tutomu] OKEERFAIFERT), J545 FKIYOSHIMURA Takeshil K FER}FA
ED)

FLB7ERI Course Type BREFRFHERMELE

BASEEERE Year 2024 s E1FE-S Course Number 045117

HAR Semester 1% 8 (F % — | BAIH Number of Credits 2
L)

ZERWEE Type of Class Hisis SRR Year of Eligible Student 1~2

W &RFEF - 25X Eligible Department/Class

F2/31)>%4'3—F Numbering Code ENV_BS 5102

K53 —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

A 5] BRIER BT (R B R R

LARJLa—R-UAJL Level Code, Level 5 KFBE (& 1 - BP9 BEFT AL B (FEREIZeNAEOFR B ) | KR dmiz

ERNE|

4380 —F -4 Middle Category Code, Title 1 FAfim

INYEEO—R -4 Small Category Code, Title 0 ZOfth (A H7eb o)

EE3—F 555 Language Code, Language 2 AARGELOGFEONAV L TNARYE, AR EZIHEHSE (AR
Type BB XITIEER) B E T AR

tFEEHEBEDTAE Availability of other 1 7]

faculties

## REEIF Other Information LR BRI R H

B EERA X Class Method 2 XTI R B (— B E)

F—"J—K Key Words
RS MR RS

23D B1ZE Course Objectives

HHEARE R ORISR A B35

WHED LW A FEMEDORHBEAN =X L BRiFT2
WEEOREE LR B L NE D AN =X L E PR T2

YBEEE DB LW DRFEE F O, ORI = AL BRI 5

Fl|3%= H4Z Course Goals

HHEAERER DY S H L ORFMAE T TES
YEEED AW A FERSE DFFBE T TE 5
LEROWFEREE LR B L OZORKEZFHHTE5
HEHEDWR L BIOZF DAY =R LEHATES

2 %5HE Course Schedule
WA RE R
HEDEM A BEREE
HHPEAERE S A

WEEE AR W 003 S B

W O E IR OBRBE LA RER
HEFEDEM A PEM:
B EBIE
HEHPE D FLRE AR e
HEPEVEDBEZER /3 AR
WELPED B TR
WEEORSE B L UG ER
YK OME
HEEEDERE A AR IE
WRED R JEE R
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HEEDOTRIETEBR
HEE DB L

- B DI

* TEAEIL - PRI - HEE
- W DIRF

T DR

#FEPE (T -EEEDAB LS E Homework
HOMUDHREEFATETUILN

ST BE#LH % Grading System
WEEOFEICBITDEME, QRE~OSMEE, Q)FMRLF—rONFIZL ST T25, TILENOFEO
X, (1)=10%, (2)=30%, (3)=60%&7 2,

fh 2 EBIE DS Other Faculty Requirements

TXAb-ZF)E Textbooks
HELES: /TR—)L R B RS2 RS, 2010
Invitation to Oceanography, Paul R. Pinet: Jones and Bartlett Publishing, 2006

H# &I ERE Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{% Additional Information
LIRS o RALAMIAEE L COBFEIZITA  TA B INAEE T, FRNCH T BIGERK T2
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F EH 4 Course Title 74— VN BR G Fundamental Course in Field Sciences]

S ERER Subtitle [

EE# B Instructor >a #iggk [YOTSUKURA Norishige] (b5 A7 +— VR EFEE L 2 — (LK)

$HMHE Other Instructors | B FEZS[CHA JOO YOUNGI(Z 4—/VRtELZ—), fiff E[UETAKE Junl(Z74—/LRtEL%
—), & H &M [YOSHIDA Toshiyal(7 4 — /L REv & —), & F F1+[MIYASHITA
Kazushil(Z7 4 — /1 RE%—), fEE MEBEEFUKUZAWA Karibul(7—/VREL&—), 2%
FH—HF[HOSHINO Yoichiro](74—/V KL 2—), AH EBIKURATA Seikanl(7 11—/ K&
&), £EB FF FINAGASATO Chikakol(7 4 — /L K& % —), B FKEiT[AZUMA
Takayuki](Z7 4—/V Rt %2—), LA FEIYAMAMOTO Junl(Z4—/L Rt #—), Sl Rz
[HIRATA Toshiyukil(7 ¢— VRt #—), =4 AHSLIMITANI Tomohiro](J&=MF5ERe), AT
INAKAMURA Koh)(Z4—/VRtr4—), #Ji #E[HAGIHARA Seishil(7 14—/ &%
—)

FLB7EAI Course Type BRESR B MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045118

HAR Semester 2 B Number of Credits 2

2 EREE Type of Class Hisis SRR Year of Eligible Student 1~2

&P F} /52X Eligible Department/Class

F2/31)> % 3—FK Numbering Code ENV_BS 5102

KS¥EI—R 8 Major Category Code, Title ENV_BS Environmental Science Biosphere Science

RG] BRELR P (EMIE R E B

LARJLa—F:LARJL Level Code, Level 5 REERE (& - BEPRR) BEAAL B (SRR EOR B) . KFERE @z
¥FRHE

th43#F3—K -4 Middle Category Code, Title 1 Jotem

INAEEO—K 4 Small Category Code, Title 0 ZDM B EMRHD)

EE3—K+E & Language Code, Language 2 AARFER NRGEONAV HNAZE, ST R ERICHEHERE (AR
Type BB XITIEER) B E 3 AR

I EEEDTE Availability of other i)

faculties

## REEIF Other Information VR A RIBRER R

B EER A Class Method 1 kbR B G i o 20

F—"J—K Key Words
W EIRAIRL., AR RE RN A, FRlehO /B L PE . ARk ETEREERE, EMREAE A TE

2% BH4Z Course Objectives

FRARDN DB FE, 2 0TI - IV - RIS B DL R CTEH 71—V RIZEIT B, AERERIR A - AL AR - FRfe A9
HETE AR EBR BT 7 4 — VR BRI O W CHIE AR D D, T, A 7290 B CIThON TS 7 o — VR B ZE DO & 8T
DIFZITHDONTH S,

F|3%= H4Z Course Goals

20 HACOBZFAIF OIS 203072 ARAETE O BN S LRA R ERR E 2 HAEL . ABDNAETE I 54EHE o
FARAFEIE B EHIERBR B R 2L WO N T D REE IR T 272D OF LRI THDL 7 4 — VR B 22O AR EB RO
A RO D NI REAIET D8I TD,

2 %5HE Course Schedule

1) 74— VKRB RAORFG— r — AR T 4277 —
2) PRAELMNL T AAMEIROF A — ALHEE O KR
3) FRARD A BE BB RE LY — 1 R - N Bt LoD

4) B\fn~—H—DT 4 — LR EHEEA~DTE

) BRRICBIT BT T X EH DO E

VAESE R OARES:

) BIR-FE-AH

8) 74— VR B AT RGN B
NNAHY T HDSBAR—Y—

10) #a 3G HEAE P R OO 8 (A B XA AT

11) AL E-IL R = — 52 7 OB DR 4
12) ZitlaEEoMiaMata=r—ay

13) fadfik

14) YgEEA D= T

15) SRR

5
6
7

EFEFEE (FE-BEE)FDOANAELSE Homework
HREOBET LD BIOTRA—LR—UREEHNTTETLELI0, SEHRK TRICEAMER2E2HWTERL,
B E BEOEMICTT T 1 RRRETE T HIENEELLY,
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FRIESEM ) B2 &5k Grading System

BEA~OBINEE (20%) . LRI T RHTRD DL R — MEEONE (80%) (2L~ CEFli 5, JKAIEL T, RO 7 E|
YL EOH A RERHE O &35, 728, FEIOL R — NEE TR EOT —~<IZOWTORREOEEVZFTHEL . T D
i FEEI T2 NN O HERFICH B BB L5,

fh 2 EBIED S Other Faculty Requirements

TXAbZF)E Textbooks

# &I ERE Reading List
T4 =)V B ~OEE,/AbEE K AL EWE T o — VR R R H— R =R, 2006

S HER—LR— Websites
b7 EWE 7 — L KB Z— http://www.hokudai.ac.jp/fsc/

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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FlE4 Course Title

At 5 A 18 % O A M) % Kk M B 1% 35 [Fundamental Course in Biodiversity of Northern
Ecosystems]

$4%RER Subtitle

0

EEH R Instructor

Tj# 1 [KUDO Gaku] (R*FHEHERERBERH AT FEE)

B # B Other Instructors

SeiRs PRZ [SENZAKI Masayuki](HEERER BERL2AFZERE), /IME E[KOBAYASHI Makoto](7
— NV REZ—), INR RES[KOIZUMI Itsuro] MERBR BERL 2R ZER7), 4 FIINAKAMURA
Kohl(Z7t—Rer2—), #8355 [E—EF[AIBA ShinichiroMIBRBREZR} 2HF5Ek7), K4 ik
[OHDACHI Satoshi]{KIRENFIFSERT), B H FESEINODA Takashil(MIERER AL FF5ERD),
JFH JAIKISHIDA Osamul(7 44—/ RE2—), 28 H—AHOSHINO Yoichirol(7 +—/v
KEy&—), i EIUETAKE Junl(Z74—/VREL2—), NHE £ [UTSUMI Shunsuke](Ht
IRERBE RS2 2E0E), T8 EERINAKAJL Tatsurol(Z7 44—V RELZ—), EA @ KER
[TAKAGI Kentaro)J(71—/VR&>4%—), K FE[OHIRA Mitsurul(7—/L K& 2 —)

T B3I Course Type RER M A
BABLEE Year 2024 B EIFES Course Number 045126
AR Semester 2% (K ¥ — | BABIE Number of Credits 2
L)
BEMEE Type of Class s FBEER Year of Eligible Student ~

W& F 252X Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_BS 5101

K5I —K -8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

EEIE] BRBERL AR (R R AR

LARJLa—FK:LARJL Level Code, Level 5 KEFRE (= - PR BP9R B (RN EOFR B ) . KFEpedmiz
e e

th4#3—K+ 4 Middle Category Code, Title 1 FEAREGR

IND¥EO—R £ Small Category Code, Title

0 ZOMth (A7t o)

=£h

& 53— - § 5 Language Code, Language

1 REETITOIRE

Type

I EEEDTE Availability of other i)

faculties

## ®EEIF Other Information R PEI R R BR R R B

BEEM A X Class Method 4 A ER B GEROH)

F—"J—F Key Words

AERe AL AERER, dbvEiE , M, B, B SE, Ak, IR R T IR DI R, M EER, S oFE, AR
W, KA E)

23D B1ZE Course Objectives

AR B, BEREBECHTE TS 15 AOAXY7IZL0iThbb, BHEARROMEE, ZICERT28EMO4RE,
mBEARERICEE LR 4 22558 % . TN NOREM 3 BNGH0003 <R32

AHFE R BN H B E OB LY KAEEB & AERBRRICEEL 72 2R Ny 7 2% D2 LT, L5 Bl AR RE R 2RI D
WCOPERETRD D

Zl|5Z B 4Z Course Goals
AeiEiE &b 7 BB AR RE SR O OB A BEfiE CX B L
LB AERER TR IS TWAARESC H ARSI U= RE A B R c&H L

$23E1H Course Schedule

. B RE R ERAE A E) (T )

AL AERERICBIT D B AR LR 4 (SRl ER )

. FEELHE NI HORE A ~FIE T B (VR E)
RO AR, HEEE L TR A CNRERR)

Ab¥EE - AL T O T ORI HEER (AR

LB E LB AR O AR BE S FRBE —BR)

AL ARIZIBITF BRI IR RID A BERIRERE (R E)

. A TR A O A BE S (B R 5R)

9. &Y —BHONAOMAANEM S Em A E - 7= A BE 325 (7 HIR)
10. B AR S B IR oD S AR B (REFPE—RR)

11. SokBREED e EATTEE)

12. B — AR BAERIC R DA SRR 2 (NIRE)
13. AL F RO T = /oy — LBREEARN A~DIGEE (I EERR)

14. A6 MR ik FE B & A A B (3 AR ER)

0 3 O U1 &= W DN —
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15. I 31T 2K A2 B D ZARME L RE CRF-FE)

EFEFEE (FE-BEE)FDORANAELSE Homework
FEIOFEFR T, SR ICBEL - BB T5

AAESTM D E# L% Grading System
FHEIDZE~OBNEE L, KRB OLR—NIIVFHE T2

fh 2 EBIED S Other Faculty Requirements

TXAb-ZF)E Textbooks

X I5E ¥ Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
AE B ITREFEAT T TR BARNZAOZFHLEGH T2
HEFBILT N TEH T A2 (z2oom) TITH

R AE R R B T 5 A B R D SR B R 3h  CRINA T,

BRBERH AR O R AT BREE R PR IR B TRIET 2L,
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F1 B4 Course Title A g LR [ Fundamental Course in Biomass Production]

S ERER Subtitle [

EEZE Instructor WA 1EA [KAWAI Masahito] (b5 47 +— VR BV 22— (FFN))

HHLEE Other Instructors | 28 7 —EF[HOSHINO Yoichiro)(Z74—/L R % —), &H EM[YOSHIDA Toshiyal(7¢
— LR =), #JR B2+ [HAGIHARA Seishil(Z7 4 —/V KB4 —)

FLEFE5 Course Type ERERABEHEME B

BASEEERE Year 2024 s E1FE-S Course Number 045119

HAR Semester 1578 B 18 Number of Credits 2

BEMRE Type of Class s HEER Year of Eligible Student 1~2

X &P R -5 Eligible Department/Class

F>/8J> %' 3—F Numbering Code ENV_BS 5100

K5I —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

iR G BRER b (BRI

LARJLa—R:LARJL Level Code, Level 5 KFPe (& - BP9 BP9R B GREENEOR B ) . KFBi sz
ESad:

th43#a0—F -4 Middle Category Code, Title 1 FAfqm

INAEEO—K 4 Small Category Code, Title 0 ZDM B EM2HD)

E#E3—F -5 #E Language Code, Language 0 HAGETITORE

Type

ML EIEEDAE Availability of other 3 G ET]

faculties

## 2 FE1H Other Information A B R BHEE R
BEEHA X Class Method L stz R B Gof i o A0

F—"J—K Key Words
FEWEE, REFRS . BPEE . L, IR, B, ARRER. BRI, SAA T /ey — T — VR

2% BH4Z GCourse Objectives
HEDOBKEAEFE DL EWAFE DA G T D0, ORI D EY R B A ST 2EE2HRNET
éo

Zl|5Z B 4Z Course Goals
HERENS T 4 — VR E W2 AEMAEFEDH FIZOWTCHESfiET S,

2 %5HE Course Schedule

. BRAROWEAEE (EH)
 RMIAEPE A MREEM D A PER R (5 H)
B EERO SN (2Y)
EEEERON R (%)
CRSEAEPE (R

. HEMOLTE - EhE (R )
CEEZECRE A
CEBREEA (A

fAEHA GTA)

10. F-AREIIT. GATA)

11, TR Ofel® GRIF)

12. ZEFHHIEEOIIERE  GRIR)
13. #AMAE G

14, BROFHLUWVEFEEN GKR)

CO N O U1 &~ W DN+~

©

EFEFEE (FE-BEE)FDOANAELSE Homework
R B2

FRIESEM ) B2 &5k Grading System
(D) 74— ARFEOSIAEEE, (2) #EA~OSIMEE, (3) BIERDOLR—PONEILS TS 5. THENOFFAIO
FeRiE, (1)25%, (2)25%, (3)50%&9 2D,

fh 2 EBIED S Other Faculty Requirements

W RIS R EBRICITR T2, 72720, Blga R E ThH720 , EHlRIZITZ T AN T | il ABERL5%
GBWNBD, Zikd EE T ROICEEE B (T A :m_kawai@fsc.hokudai.ac.jp) ~EKE AL, Zik# EE DL OEAIZIT, B
BRI EFEOFAEEIT B,

TX R EFE Textbooks
T4 —IVRREEA~OFER; /ALK FSC 25 - LR, 2006
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SEERERD TV MNIAELET,

Background information will be provided in the lecture.

XI5 E X Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory
http://www.hokudai.ac.jp/fsc/If/b-top.html
http://www.fsc.hokudai.ac.jp/nanae/home.html
http://www.fsc.hokudai.ac.jp/farm/
http://forest.fsc.hokudai.ac.jp/ " exfor/fr/

{% Additional Information
AR EITEPHER T, AR BOB#ES TS ARFIIA—VETEKLETOT, BEZNICEREL TSN,
2024 FEFEIY, 9 A LANGEFEMIT CEIT 222 FHRL TUOVET N, FEANEEOL VKL ET,
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F EH 4 Course Title KEW)ERE - ZARMEZEM 25555 1 [Advanced Course in Plant Ecology/Biodiversity Science 1]
HERER Subtitle 0
BB Instructor A 1E—ER [AIBA Shinichiro] R=EFe I ERER SR A 98 FE)
HHLUE B Other Instructors
F BT Course Type BREER LR MR E
B Year 2024 B EIES Course Number 045127
HAR Semester 1% 8 (2% — | B Number of Credits 2
L)
BEMRE Type of Class b HEEER Year of Eligible Student 1~2
&P F} /52X Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_BS 6312
K5E—F - & Major Category Code, Title ENV_BS Environmental Science Biosphere Science
RG] LR P (EMIE R E B
LARJLa—F:-LARJL Level Code, Level 6 KRB (& L ) A B CERZRNAEOR B e ER H)
th43#0—F -4 Middle Category Code, Title 3 Fiam
INSEO—R -4 Small Category Code, Title 1 FEWAERE - AR AE W)
E5B0—KF-E 58 Language Code, Language 2 AARGEROEFEONAVTNAZE, Sl R ERICHEHEE (AR
Type BB XUTICEE) R E T AR
hFEBBIEEDRE Availability of other 1 7]
faculties
## REEIF Other Information LR R BRER A
REZEMHA I Class Method 1 kb ERE B O o )

F—"J—K Key Words
REEEAERE - AETER

23D H1Z Course Objectives
AR T, BOITHEDZ X GUEYTEE LA RER DR L HIZ DWW TFERL T D,

H|5Z B4E Course Goals
R LR RE SR O S LENRE I DUV TR S5,

2 ¥5HE Course Schedule
FEEETA

L. il pARRE S AR R BE AR

B LFEOIAT
AEHESR MR ET E R T
L RAEENA A — L
 HEELLER

B RER

. BOAY LS

. KEEREEN ALY B IX

O N O O A W N

EFEFEE (FE-BEE)FDOANAELSE Homework
T AR O S A A RENN TR L TR,
38 BREE L AERE R O IFEIC OV TEET D,

ST BE#LH % Grading System
PRI~ DOBINHERE 1 40%, HIRL R —F:60%% AL TR,

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

FAEIEEEE Reading List

TRARARES:/ H ARARE 2 N HIAR, 2011

Ecology: from individuals to ecosystems, 5th edition,/Begon and Townsend: Wiley, 2020
EEE

BEAR—LR— Websites
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WEZEDHR—LR— Websites of Laboratory
https://sites.google.com/site/aibashinichiro/

% Additional Information
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F B4 Course Title T4 e - M A W 5 4556 T [Advanced Course in Plant Ecology/Biodiversity Science I1]
HEREB Subtitle 0
BB Instructor ThE & [KUDO Gakul (KRBT HIERBRBE L A 0F 7EB%)
HHLUE B Other Instructors
FLB7EAI Course Type BREER LR MR E
BASEEERE Year 2024 s E1FE-S Course Number 045128
HAR Semester 25 W (Fk# — | BAGIH Number of Credits 2
L)
BEMRE Type of Class b HEEER Year of Eligible Student 1~2
&P F} /52X Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_BS 6312
KS¥EI—R & Major Category Code, Title ENV_BS Environmental Science Biosphere Science
RG] LR P (EMIE R E B
LARJLa—F:-LARJL Level Code, Level 6 KRB (& L ) A B CERZRNAEOR B e ER H)

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

INSEO—R -4 Small Category Code, Title 1 FEWAERE - AR AE W)

E553—F 555 Language Code, Language 2 HAGE K OFGEDNSAV U TINARZE, kB R ERIEASIE(BA
Type VTIGE) B ET AR E

tFEEHEBEDTAE Availability of other 1 T

faculties

## REEIF Other Information LR R BRER A

BEEMRAX Class Method 1 kb ERE B O o )

F—"J—K Key Words
BHEAERRS: | HECAERRSE WIS, 4TRSS AR EAEA, 9 R R, R, AR

23D H1Z Course Objectives
FEW) D 272 BHE L AT OAENE HERIG & | AW AR AR OB OER S5

H|5Z B4E Course Goals
FE) D3 BRI & SRR/ Rl AT ADOHEAVIZ DN T, I DB SE IR D N 7 AT DN T 5
FAirEm SCh B J) CEUE CE AT DG EE ST 5

2 %5HE Course Schedule

1) B AIRIR ENVETRTR

2) BHEL AT DD RN

) B % 3D A W R RE AR

) TR L3 KD A RS

) HEW) D 52 2 A A5 R

) W B R A KD A M AR AR
)

3
4
5
6
7) 7a— IR R TG

£FEPE (FH - EE)FDORELS E Homework
BREOBIGERNBEOEKI2O NG RHE B35, BERONERZ RSN TV A BE RS2 B35 812
$0, BEOBEREDLND,

FRIESEM ) E# &5k Grading System
BE~OBIMNEELL R —MII->TEHET 5, LAR—FCIIREDOT —<IZHOWTCOBRE LTI 5,

fhZEERE S D &5t Other Faculty Requirements

TX A Z T} Textbooks

X I5E ¥ Reading List

S HER—LR— Websites

WEREDHR—LR— Websites of Laboratory
TREMFZESR: http://hosho.ees.hokudai.ac.jp/ " gaku/index—j.html

{§% Additional Information
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FLB 4 Course Title EREE(m % 1 [Advanced Course in Ecological Genetics 1]
SEEREE Subtitle 0
FEEHE Instructor I $4T [KOSHIKAWA Shigeyuki] O Be i BRERBI R FAF 7260
HEEE Other Instructors | N B [UTSUMI Shunsuke] (MIEREREE R} A 5%
FLB7ERI Course Type BREEHEFHE R ELE
BASEEERE Year 2024 s E1FE-S Course Number 045080
HARS Semester 25 (Fk % — | BERIE Number of Credits 2

L)
B ERWEE Type of Class Hisis SRR Year of Eligible Student 1~2
W &REF - U5 Eligible Department/Class
F2/31) 2% 3—FK Numbering Code ENV_BS 6322
K53 —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
A 5] BRIERN BT (R B R IR
LARJLa—R:-UAJL Level Code, Level 6 KRB (& L B A B CERZRNAOR B e ER B)
4380 —F -4 Middle Category Code, Title 3 Fram
INGFEO—F -4 Small Category Code, Title 2 EREE R
B E83—F- 558 Language Code, Language 2 HAREROEBFEO AV HNARE SHEBERERIMENSE AR
Type FESUTIGE) AR E T AR E
I EIEEDTE Availability of other 1w
faculties
## BREEIF Other Information ZE W PEI R R BR R R B
BEEMRAX Class Method 1 kbR B O o )

F—"J—K Key Words
M, ERE R ERHSERNE, (R4, FREERA

population, genetic variation, genetic diversity, conservation, ecology and development

23 B4E Course Objectives

AT, EARNZBBINEROFTMEND, EFAOKREIILBENEROBBROCBENS(LOAD =X LRE, BITERA
AP RERB OB CHIEESN CODIEX F by VAR L, BIIF T D EMBEO S EMECZ OB SN
DR A PRI 22 L2 AIIEL T D,

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.

F;Z B & Course Goals

M LZRRIED R/ N O KA [ 5 L CEELARD, AR DL ML F 2T D,

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.

$23E1H Course Schedule

DEM DB R [B])

BB T OZEA(L [1])

B NIRERIY A (1 [7])

)3T BIASHL &AL HE(L (1))

5)BIRH A H LM OB RER [7])

6)IE =AM DJED L [RIE [A])

DB EY DI A RIFE T H BT OV T4 [|])

8) AENEEB PO FIELHE Z I T Hikam( [[))
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)

EFEFEE (FE-EBFDABLSE Homework
RO EDTFE EHLL T, 4.5 BEREOH ERENEEND,
As a preparation / review of weekly lectures, 4.5 hours of study is desired.

FRIESEM ) E# &5k Grading System
WO EICBITHEME, QRE~OSMEE, Q)FIRL A —rORNFIZLo TN T 25, ZILENDORHND 3
1%, (1)=10%, (2)=30%, (3)=60%&3 %,
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BRI B L OV R — e Sl LA WIFEN

Evaluation will be based on (1) question sheet in each class, (2) positive participation in class, and (3) the contents of the final
report. The ration of each evaluation is (1)=10%, (2)=30%, and (3)=60%.

Comprehensive evaluation based on coursework and reports.

fh 2 EBIED S Other Faculty Requirements

TXAbZF)E Textbooks
EREHE LTS /ATy Fe XL N —h TAE YR A —~L: B R F RS, 2012

XI5 E X Reading List
EREHE LT AES: /ATy P XN —h TAE YR A —YL: B R FZHIRE, 2012

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory
https://noah.ees.hokudai.ac.jp/koshi/

{% Additional Information
I A —H— L0 ESE

Tuesday and Thursday in Autumn Term
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FLB 4 Course Title HREiE (x5 I [Advanced Course in Ecological Genetics 11]
HEREB Subtitle 0
EEHE Instructor )1 14T [KOSHIKAWA Shigeyuki] CR=Fe ERBR BRI FERT)
HEHE Other Instructors | M FE{[YOSHIDA Kiyohito] (HIERER SR 0 TERE)
FLEEAI Course Type BRESRHEBE R MR E
BASELERE Year 2024 Ef[EEIZES Course Number 045081
HARS Semester 27 (& 5 — | BAGI¥ Number of Credits 2

)
BEMRE Type of Class s HEER Year of Eligible Student 1~2
W& F 252X Eligible Department/Class
F>/8J> %' 3—F Numbering Code ENV_BS 6320
K5I —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
G LR P (EMIE R R B
LARJLa—FLARJL Level Code, Level 6 K7Pt (&L - FMIE) FMFELE CERIMARNEFORE | HEHESEE)
th43¥E3—K - 48 Middle Category Code, Title 3 K
INGFEO—F -4 Small Category Code, Title 2 BB R
‘EEE0—K - E & Language Code, Language 0 HARGETITORE
Type
P EREIEZED T E Availability of other 1]
faculties
## REEIF Other Information VR A RIBRER R
BEER A Class Method 1 *pms% 2R B G i o A0

F—"7—K Key Words
MR T — BT 7T 7 4o 7 A Bt FE | CRISPER-Cas9, R, Python, Image], RNAseq f##T, 7 —& i —
bioststistics, data analysis, graphics, Machine learning, CRISPER-Cas9, R, Python, Image], RNAseq, data logger

23 B4E Course Objectives

A TIL, B2 72E T — F AR 2O B LR DHGHENT A T U WSO 1T Z OUF L T O BB TT
—HRWEG T —H R EDKIFMET — 2% 70 I 7 i R R0 Python & AW THENT 2 HIEIZDWTHESR, SHIT, Hixle
T —2% BECEINT 27D O ¥ T —2af —%BET 5, Fio, BB T OBRMITOFIELL TRIASN X517 T
&7 CRISPER-Cas9 HAF DT, J8 R HHET B8 (O 2 D58 s AR 5D,

In this course, students will learn the mathematical basis for the appropriate use of statistical analysis, which is necessary for
interpreting a variety of measurement data. Furthermore, students will learn how to analyze large—scale data such as genetic
and image data using the programming languages R and Python and will build a simple data logger for automatic observation of
various data.

F:ZE B 48 Course Goals

WSEE LR HIZHT=> T, /oD T —FEE DI T HMI DN THH B TEAIITRAIEN AETHS, 2D
V2, BENT FIED R ORI N F 2 H AT DD DD,

The goal is to be able to plan how to analyze the data obtained at the beginning of the research. For this purpose, it is necessary
to acquire an understanding of the principles of analysis methods and how to handle them.

$23E1H Course Schedule

. BRI E T T

- NAZHEE A

R CTF—2WBETTT 00

. R CESHEEHEAT O FLAfE

. Python TIlZU 25T — X R4

. Python CHéR =2

. — AR T LV ERI A LI B R E
. Google Cloud Platform & Linux Of#EV
9. RNAseq fig#fr

10. 57 —ZuH —ofifE

11. Image] CHI{GAEHT

12. CRISPR-Cas9 (Z2>u T

0 3 O U1 &> W DN —

£FEFEE (FE-EBFDABLSE Homework
FEORIEO TR EELT, 2-3 KREIRED A E 7 ENEEND,
Studies for 2—-3 hours are encouraged for preparation and review in each lecture.

ST BE#LH % Grading System

JFRRNEUT, BZERED 7 FILL O HEEZBARFHTO &L T 5, 1ZHEA~OSIREEB0%)FBELUL R —NT0%N Lo TRE
95, L — DT —~ 2V CORBOREZ T 5,

In principle, a student who has 70% or more attendance is subjected to the grade assignment that will be scored on the basis of
ardency (30%) and reports submitted (70%).
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fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

XI5 E X Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
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BB

FlE4 Course Title

> i

I [Advanced Course in Environmental Molecular Biology I]

S ERER Subtitle [

EEZE Instructor

t&H %% [FUKUI Manabu] KIEEH#0IFSERT)

Y E Other Instructors | 7)1

1E E [MORIKAWA Masaaki]( i 5k B 52 B} 7 0 90 08), (LA B SC[YAMAGUCHI
Yoshifumi] (IR R A 5%

A7), 455 FBEMIKASAHARA Yasuhiro](KIRELEHFZEAD), % & 1E

BIITOCHIAI Masanori] ({ERIRFHFHIFZEAT), i AEIWATANABE Tomohiro JURIR B FAF4E
BT, SR IEJE[SONE Masamitsul(EIEFHFARTFERT), 1L EAIAIYAMAUCHI Akari] (&2
BT

F B#&7I Course Type BREFEFHE R ELE

BASEEERE Year 2024 s E1FE-S Course Number 045082

HA Semester 158 B 18 Number of Credits 2

B EREE Type of Class it SRR Year of Eligible Student 1~2

¥ &2F 252X Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_BS 6332

K53 —K -8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FREAER

B (R )

LARJLa—E L ARJL Level Code, Level

6 AR (2t - B MR H CGERIZAROR H ., HEHRERH)

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

3 Frim

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

B E83—F- 558 Language Code, Language 2 AARGEROYEFEDONAVIINAREE ZHBE R ERIMEASTEH (AR
Type BB XITIEER) B E T AR

I EIEEDTE Availability of other i)

faculties

## BREEIF Other Information R PEI R R BR R R B

B ER A Class Method 1 *pm% 2R B G i o A0

F—"J—F Key Words

WA, MEREREE, 73 7AW, By, B, wisLiE, A by, F

232D H4Z Course Objectives

W E T AR R OFEMRRE I ONITT 201, BRESRMITK T 2EM OISR E 5> T DEHEREL ~L TGS
w5,

F;Z B & Course Goals

SRR B W TN E Te H AR O 1
g 528,

B F K OBRBE ST 2 B OISR 2 53 F D DRF ARG L~ TEE

2 %5HE Course Schedule

1. — A E RS (LEHE A, 2B E)
1- 1.3 E A RE 2 D FLHtE GRER., /08, A2
1-2 A O = 1)L —FEGHEAS

1-3. 1R DRV EREE R O A RER

2.7 ) BB AE ML LR A
2-1. A A Re AR
2-2.5° ) DR F

2-3 AEM A RESL DR DR 7 AL Hhi[h)

(a1, A2J50)

iéfiz%?ﬂ ]

ﬁ%i’ﬁ%
. HERE AT VAU
L T (b A EE)

4. R B G R, EE)

4-1. oy R 7o T

4-2. B DBRERIH IS D 5y - HE
4-3. B DA AT MED 55 1%

. WRIRERBEI A O oy A% (B[E]L I
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5. WHFLIAOFAAF LS (3 E (O - AR (L)
5-1. IO EFHM (T A

5-2. AEMRIEFE YEOMERF R (CEPRAAER)

5-3. WHILFHO IR BTG (K IR

EFEFEE (FE-BEE)FDOANAELSE Homework
AL TR YRR OBUE O B L E BLETHD,

AAESTM D E# L% Grading System
DEFEORZEITBTHEME, QOFE~OSIEE, QFHRL AN —FONFIZE>TRHET 5, THE OGO =
1%, (1)=10%, (2)=30%, (3)=60%&3%,

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks
Brock Biology of Microorganisms (15th Edition) " M.Madigan et al.: Pearson, 2017

H# &I ERE Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{§% Additional Information
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FLB 4 Course Title BBy AW 56 I [Advanced Course in Environmental Molecular Biology 11]

S ERER Subtitle [

EEZE Instructor 25— [TANAKA Ryouichi] {KIRFFAFZEAT)

HHLUE B Other Instructors | =i FL - [IMIWA Kyoko [ ERERIZRL = FERT), midk JE S [TAKABAYASHI Atsushi](fEIE.
BHEWFFERT), BR (@ F[WASHIO Kenjil GHERBRIEAL 2 FELD), % FHITO Hisashil({K
IREFFIZERT), 38 THA[HORI Chiaki](MiBRBRIERL FHFZERE), /NP {5 3E[ONO Kiyomi] (i

IR A SEPT)
FLEFE5 Course Type BRESF AR MR E
BASELERE Year 2024 Ef[EEIZES Course Number 045083
HAR Semester 15214 B Number of Credits 2
BEMRE Type of Class s HEEER Year of Eligible Student 1~2
¥ &% 25X Eligible Department/Class
F2/31)> % 3—FK Numbering Code ENV_BS 6332
K5E—F - & Major Category Code, Title ENV_BS Environmental Science Biosphere Science
G LR P (EIEE R B
LARJLa—R:LUARJL Level Code, Level 6 KFFt (&L - BEPIR) AR B (BRI NAEOR B | R ER
ED)
th ¥ —K - & Middle Category Code, Title 3 Hiah
INGFEO—F -4 Small Category Code, Title 3 fEwE
‘& 883—FK - 588 Language Code, Language 2 HARGE N NHRFEDASAV HINAZE S B R ERICERSEE(HAR
Type i%un)%ﬂ%ﬁ#éj&%
I EIEEDTE Availability of other 1 T
faculties
## BREEIF Other Information ZE W PEI R R BR R R B
BE=EA Class Method 2}z ER B (i)

F—"J—K Key Words
FEW) ., PRAEW) ., e BREEINE .. 0 TR B L., Yo B Rk, ANV ATRME, IRFEIGER. 7/ L% T MEAT | fil) oy iRl S 1=
[ E LR L EY) DB

23D H1Z Course Objectives
KD NA R FE . BEESASRLAR A D5 F L~ TOULL InZe | AL OB SIS A 42280 TH 5, A fE
BUIDMAEM D OLEM I BEAEA %75, EMBLRE ST 1L~V THRET 5720 O FEBR PO L2 5,

Fl|3%= H4Z Course Goals

T O BRBEIGE « ANV AT D UL e 5y L~V CHERL | BB T2 ENTE D, L RERITISIT HIRA M At D A W[
MAIEREEERH~OISHEZHRIATIENTED, EWB G5 T L~V CTHIET D120 OFEBRFIEEFITH2L08T
x5, EMBH RO LA FASITICH T HEM LB OV T 752N TED,

2 ¥5HE Course Schedule

H B AR D S B

KB RAEDEA N T AT

A RRAIFZE DR S L% i

HARR BT, fEL

WHERDOT T HEERET N —BEIOT oA

WA RO T L

R 3 [ 8 & R L FEY Do

TESIKENIS L O RNA seq DIERELF D WA RR~D I
HERBREE OIS B DAL, M D AR EHEHEIS
T DI R T NVRERDREE , Fe K Z BRI TR S O/EH | I L D75 HHHEE
*E%%%ﬁ@ﬁ“éﬁ#&é%isiUifﬁ%/\ﬁ*ﬁ%?%@%ﬁﬁkr“ﬁﬁBhu

EEFE (PEFH-EE)EDODHNBESE Homework
FROREDOTHE EEHELT, 2-3 R ED R FFENRLEENS,

AAESTM D E# L% Grading System
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REDSINAEFL(B0%), LAR—hERBR(G0%)% H 2L LT+ 2,

fh 2 EBIE DS Other Faculty Requirements

TX A Z T} Textbooks
TRAMNTFER TIZEA T D,

Handouts are distributed in each lecture.

XI5 E X Reading List

S HER—LR— Websites

WEEDH—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

{#& Additional Information

KRHZNINAT VL7 A i & T A F ) CEM T E ThD,

72720 Bk BlOFER Ik (BF44) T1T9,

AR BT A 2R #E 2 L T Molecular Mechanisms of Photosynthesis (Robert E. Blankenship, Blackwell Science) Z1{#i 4~
%o

B 1RIFLLFOR—2 X0 F 7 a—RAEETHD (R,
https://onlinelibrary.wiley.com/doi/book/10.1002/9780470758472

15 [FOFHEFEDI D | D 9 BIIRIERMFAIFZEFT 215 BT, 70O 6 [EITHERERE RS2 4E0E D101 TITH T ETHD, (£
HOFEEMELHDLO T, WBROBEE T ELMS 25T 52L,)
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FLB 4 Course Title B A RE S HF5im 1 [Advanced Course in Animal Ecology 1]
HERER Subtitle 0
BB Instructor /NSRS RER [KOIZUMI Itsuro] OKZ2Be I ERBR BE AL 24 FER5%)
XA Other Instructors | BFH [& S [NODA Takashi](HIEKER SR HFSERT)
# EFEA Course Type BRETR AR MF R
BASELERE Year 2024 Ef[EEIZES Course Number 045086
HARS Semester 15 #) (% — | B4 Number of Credits 2

L)
BEMRE Type of Class % HEER Year of Eligible Student 1~2
W& F 252X Eligible Department/Class
F>/8J> %' 3—F Numbering Code ENV_BS 6342
K5I —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science
G LR P (EMIE R R B
LARJLa—F:LAR)L Level Code, Level 6 RFPe (& L - TR AR E CRENBRNEORH ., BHEfER B)

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

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

‘EEE0—K - E & Language Code, Language 2 HARGE R O IEFEDNSAV o TNAZ ., B R ERIHEHSIE (AR
Type IXHGE) R E T 1R E

P EREIEZED T E Availability of other 1 T

faculties

## REEIF Other Information VR A RIBRER R

B E=EA Class Method 2}z ER B (i)

F—"7—K Key Words
B, EARE, BEEE, 178, (RE. 1L, Bis

23D H1Z Course Objectives
BN DLETE S K OFTENC B 92 ZERER A BEEG S 28 T35 S OBEIATRE K O E OB REL Z OB BRI IOV TH O,
ERERIE AR T DA DA REN)  EALIIS B DWW TERERD D,

H|5Z B4E Course Goals

—r 0 AR, TG SR (EATEENAE, AERAR AR SRR T T U CRE S AR D 28 [/ — 2 L Z DHERFIZ AR
Tt AP CELIONTeD L, ITEDORREAMICEIVSZFEISNDBEEN, FERIIFHEICOW T TELIo1272D
Z&,

$23E1H Course Schedule

B F P 52 (3 [a])

TSRO, FERH BAER ST RS D GRS — L2 OMERE R 7 1R
JINSRIRER (12 [A])

Vo IV YV Ve S

£FEPE (FH - EE)SFDORELS E Homework
FFICRRE2 0,

AAESTM D E# L% Grading System
DD 6 ilukmmﬁ%%ﬁifaﬁﬂﬂﬂ@ﬁ%kﬁ"é 72170, WA R IE S AR B A AT IR L R — e Lok
&35, 1Z¥~DOBNERE (50%) . FEIDZIITIBITFELR—K (50%) 12 LV EET 1T,

P ER B IE DS Other Faculty Requwements

T A #F} & Textbooks

EREF A, H AR TSR O L FFLA, 2004

RREEAEREY: W T - By HPES R R RS, 2003

Ecology: from individuals to ecosystems, 4th edn.,”Begon, M., C.R. Townsend & J.L. Harper: Blackwell, 2006

XI5 E X Reading List

S HER—LR— Websites

MEZEDHR—LAR— Websites of Laboratory
https://noah.ees.hokudai.ac.jp/envmi/zoo/index.html

{§% Additional Information
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F EH 4 Course Title B A HEF 536 T [Advanced Course in Animal Ecology 11]

S ERER Subtitle [

EEZE Instructor B P& [NODA Takashi]l OKZpe iBRER BE R 2 HFFERE)

Y E Other Instructors | /MR EEF[KOIZUMI Itsuro] MIERBR BRI A 2E87), 52 EMIAGETSUMA Naokil(7 4—
/w o x—), K4 4 E[OHDACHI Satoshil(fEIR B £HFFEAT), B H 15[KISHIDA
Osamu|(7 4—/V R % —)

FLB7EAI Course Type BRESREBE R MR E
BASBLERE Year 2024 Ef[E1EIZES Course Number 045087
HAR Semester 25 W (Fk# — | BB Number of Credits 2
L)
BEMRE Type of Class s HEER Year of Eligible Student 1~2
¥ &R US5X Eligible Department/Class
F2/31)> % 3—FK Numbering Code ENV_BS 6342
KH¥EI—R 8 Major Category Code, Title ENV_BS Environmental Science Biosphere Science
G LR P (EIEE R B
LARJLa—ELARJL Level Code, Level 6 K7Pe (&L - FMIK) B E B CRRIARNAFORE | B8R E)

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

INSEIO—R -4 Small Category Code, Title 4 B RES

‘EEE0—K - E & Language Code, Language 2 HARGE K O JEGEDNAV o TNAZYE, Sl R ERICHER SR (AR
Type IXHGE) U E T 1R

tFEEHEBEDTAE Availability of other 1 T

faculties

## REEIF Other Information VR A RIBRER R

B EERA X Class Method 1 kb 2R B i o 20

F—"J—K Key Words
T, ERRE, BEEE, 1780, fhe, (b, FEMA AEH

Animal, population, community, behavior, conservation, evolution, species interaction

2% BH4Z Course Objectives
B AR P O RGE OFE R EBLRIZ DWW CRFERIZERE T 5,

The objectives of this course are to understand an overviews of recent history and present status of animal ecology.

F;Z B & Course Goals

W RO R DIFE L LBLRICOWT, EITEARE, BEEE. 1780, g, (b, MMM AMEMICREDIFEE Y Z12o0
T CE D01 nz e,

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 %5HE Course Schedule

T e S - BESR AR RE

FEMR TR R

LSRR LR RE (B L IS L)
%@EK PRAeERET:

jtﬁﬁ.f &R FLEE O R AT B

Takashi Noda: community ecology

Osamu Kishida: species interaction

Naoki Agetsuma: mammal ecology

[tsuro Koizumi: conservation ecology

Satoshi Ohdachi: phylogeography of mammals

£FEPE (FH - EE)FDORELS E Homework
FHECTHY BT AR EH 0@, 3 =T E DR OFENME.

Students need to read a few scientific papers and prepare things for group presentation as homework.

FRAESME D E#E L% Grading System

JHIELT, &%lﬁ@ﬁ@ 7 FILL LD & BGEFEAM O S L T2,

A OREICBITHIEME, OFE~OSMEEIZLS>TRHEIT 5, ZNENOFMOLRIT, (1)=50%, (2)=50%&79
60

In principle, a student who has 70% or more attendance is subjected to the grade assignment.

Students will be assessed by (1) questionnaires in every class (50%), (2) attitude of attendance (50%) in every class.

fh 2 EBIED S Other Faculty Requirements

TX A Z T} Textbooks
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FAEIEEEE Reading List

Ecology: from individuals to ecosystems, 4th edn.,”Begon, M., C.R. Townsend & J.L. Harper: Blackwell, 2006
RESEAR RS T B - B I P 50 R R iR 2s, 2003

TEARREAE RN, Ve — &S ST IR, 2007

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{§% Additional Information
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F EH 4 Course Title WEFE 2R W PR B B2 B 22 %536 1 [Advanced Course in Marine Biosphere Science I (Marine
Environmental Biogeochemistry)]

EHERER Subtitle [

EEH R Instructor T B [KUDO Isao] (KFBEKERMFMFFERT)

BB Other Instructors | 754 F[YOSHIMURA Takeshi]OK FERMEMFZERE), FiAK FI[TAKAGI Tutomu]OKFERFEHF
ED)

T BT Course Type REAFREEMEA

BASBLERE Year 2024 Ef[E1EIZES Course Number 045120

HAR Semester 25 W (Fk# — | BB Number of Credits 2
L)

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

¥ &R US5X Eligible Department/Class

F2/31)> % 3—FK Numbering Code ENV_BS 6352

K5E—F - & Major Category Code, Title ENV_BS Environmental Science Biosphere Science

G LR P (EIEE R B

LARJLa—ELARJL Level Code, Level 6 RFPE (& 1 - TR BEPR B CRREZRNAEOR B | FEiEEEB)

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

INA¥E3—K -4 Small Category Code, Title 5 MFEEAY A pE S

‘EEE0—K - E & Language Code, Language 2 HAGEKR QHFBEO NSV TNAZE, T E R ERIEHSE (AR
Type IXHGE) U E T 1R

tFEEHEBEDTAE Availability of other 1 T

faculties

## REEIF Other Information VR A RIBRER R

B EERA X Class Method 1 kb 2R B i o 20

F—"J—K Key Words
VR HER LS., MEA R, SRR, SRR B A W T Iy FEEAETE, A DE

23D B1ZE Course Objectives

IR AR FE TR 4, VP EHIER L PR~ 7 O R BB EL , Z201%, KRB L M ES IR EFEMEEENE D LI
Do T AMOITa O ENGIRFRL, FEHER L PR BRSNS AR IR L TV AR EIZ 2.5, o, K
FEAWH KD AEFET D ETOMEIBIRIZ OV THAEL, WHFEAFEIZ DWW T LR AImE b0 BELIRD 5,

F;Z B & Course Goals

OUFFEIZBIT DR A FEL M ES R L OREBIR L OERETRI TE5,

OWFFEIZBIT D IR FIER B L ORBHEMERIC OV T TED,

OUFFEARERIZIIT DI A FE R LMD B B A R T DA M E L OBRETI T& 5,
OSBRI DAL FIT DN TR TE S,

OMFLEIZ BT DIEA 72 Y BRI TR 2 J) IR T& D,

2 %5HE Course Schedule

OHERAL N SBTEE IV DI A PE
QMBI B DI A FEEa L Fe— L35 E A
OMFLEIZ BT D4 JE EFRREAE FEOR BLE
OISR DA LT
GBI DRI EKAELEYEDOB DY

G®F DDy

EFEFEE (FE-BEE)FDOANAELSE Homework
REFBCHENIEERIOLR—MAT), 1— 207/,

ﬁﬁﬁﬁﬁﬁ@gﬁtﬁ‘i Grading System
WEEIOFREICBITHEME, QRE~OSIMEE, Q)FIRL A —rORNFIZLo TN T 25, ZILENORND 3
1x, (1)=10%, (2)= 30% (3)=60%&LT %,
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fh = EH BB DS Other Faculty Requirements

TXAbZF)E Textbooks

XI5 E X Reading List
An Introduction to Marine Biogeochemistry Second edition,”’S. M. Libes:Academic Press, 2009
Chemical Oceanography, 3rd Ed.,/F. ]J. Millero: CRC, 2006

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
FETEHEN TV MBI, DR, W, Tavzs¥—%THATS
B, AR A AT,

Lecture using prints, projector and others
*This lecture basically provides teaching in Japanese.
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FLB 4 Course Title W VE AR W) BB B 5% B 52 45 3 I [Advanced Course in Marine Biosphere Science 11 (Marine
Environmental Biology)]

SEEREE Subtitle 0

EHEHA Instructor i A& [URA Kazuhiro] (KFBEKERHFIIZERT)

HHLUE B Other Instructors

FLB7EAI Course Type BRESREBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045121

HARS Semester 27 (& 5 — | BAGI¥ Number of Credits 2
)

BEMRE Type of Class s HEER Year of Eligible Student 1~2

¥ &% 25X Eligible Department/Class

F2/8J2 %' 3—F Numbering Code ENV_BS 6350

K53 —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

G LR P (R R R B

LARJLa—FLARJL Level Code, Level 6 K7Pt (&L - FMIE) FMFELE CRERIMARANFORE | HEHESEE)

th43#0—F -4 Middle Category Code, Title 3 Hiih

IND¥EO—K £ Small Category Code, Title 5 WEAE S

E553—F 555 Language Code, Language 0 HARGETITORE

Type

P EREIEZEDTE Availability of other 3 S frE T

faculties

## R ZEI8 Other Information LW R BRI BHEER H
BE=EA Class Method I PR B Gof i o A)

F—"J—K Key Words
VEPEMEFTHEEN Y, BRBE, A BRSE AT S, )G, AW AR E (HEERAH)

marine invertebrates, environment, physiology, life-history, adaptation, aquaculture and resource enhancement

232D H4Z Course Objectives

KB BN DERBE A~ DB IEEJRE AN =X L AFLFEIAI N DF O, 2O EX TEMAE G5 OfBREE 260
%)O

Learn physiological adaptations and responses to environmental changes in aquatic animals and discuss about future directions
of aquaculture and resource enhancement.

H|5Z B4E Course Goals

AT ) D TR 72 A B F R EIZ OV TR EOBIDY TR T& 5,
KB DAE R E— EBRIEE O BR AT TE S,

WEE DB BN KT T 2K BN DISE AT =X BZDW TR T&E D,
FRgi7a 2L W A4 e (FRERHH) D720 O BRI IR & S TE 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

235 Course Schedule

1) g PEREFHEEN D O AL BR R RORFIE
2) Mg PE AT HEEN ) D BR B~ D
3) g PE AT HEBN ) DAL TE s /R — 2
4) Y PE HET HEEN W) D1 F i

1) Basic physiology of marine invertebrates

2) Adaptation of marine invertebrates to environments

3) Life-history patterns of marine invertebrates

4) Aquaculture and resource enhancement for marine invertebrates

#REFE (PE-EBFDODABRLSE Homework
PR

To be announced at class

AAESTM D E# L% Grading System
FEFROSNNEERE (40%) . BRI (30%) FBL UL —MI LD (30%)

To be evaluated by active participation in class (40%), presentation (30%) and report writing (30%)

fh = EH BB DS Other Faculty Requirements
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NEIZRB BB OB ERF v S A TR CE 5 BB D EDIRIEZTF /I 2,

Students from other graduate schools may be accepted if there is room and if they can take the course on the Hakodate campus.

TX A Z T} Textbooks
s E R A T EAT D,

Handout will be provided at class.

H# &I ERE Reading List

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information
PR TR
This course will be held in Hakodate.
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FlE4 Course Title

KB R 4535 1 [Advanced Course in Aquatic Biology 1]

S ERER Subtitle [

EEZE Instructor

frilid] 4 (INAKAOKA Masahiro] (b5 EME 71— VR E 2 — (R )

Y E Other Instructors | £ B

F 7 F[NAGASATO Chikakol(7 4 — /L K& Z—), YA
Norishige](Z7 — VKB Z—), (MR BHIISADA Tomonoril(7 44—V Rt 2—), iR
BN T 4= R s—), T B[KUDO Isaol K ER2AFZERT), 72 5L3E[MUNEHARA
Hiroyukil(7 4 —/VR& 4 —), #JF B2 E[HAGIHARA Seishil(7 41—V KB4 —)

%% [YOTSUKURA

F BFE7I Course Type BRERFBE R H
BABLEE Year 2024 B EIFES Course Number 045088
AR Semester 2% W (& % — | BEAAIE Number of Credits 2
L)
BEMEE Type of Class Bt WERER Year of Eligible Student 1~2

¥ &2F 252X Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_BS 6362

K53 —K -8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FREAER

B (R )

LARJLa—E L ARJL Level Code, Level

6 AR (2t - B MR H CGERIZAROR H ., HEHRERH)

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

3 Frim

IND¥EO—R £ Small Category Code, Title

6 KB YT

E5Ea—NK - &5 Language Code, Language

2 AAGER ORFEDASAV A INAZHE, ZERERIHASEE (A A

Type BESTIRGE) AR TE T AR E
I EIEEDTE Availability of other i)

faculties

## BREEIF Other Information R PEI R R BR R R B
BE=EA Class Method 2}z ER B (iR

F—"J—K Key Words
KEEAEY) FR WERIE VN e RA RS EEARS HEARRSY ARERARTR

232D H4Z Course Objectives

AFEFIL T - WEEE WS T KBS AEFT THEMDIE | B 770 V8 W E e EO—RAEFER IZRFICE A%
LT, FARW IS, J84, BB AR LT TR 9 A L LB I, KRR AW OIS HAE A O, Fi
WERBROAWTEL OFEE AW L, EBEREOEVDOEMET A2 L2 AL T 5,

Zl|5Z B 4Z Course Goals
EPIZE, HDOOTEAT T OGRS KEBIEREE TIZB T 24EMOFF AW B R ORI LR BT & iR B R 352 L
HEELT 5,

$23E1H Course Schedule

LU F D5 B OHNEIZ OV THREZTTI,
IR R AR BE R OMEYE LA S A
LTI IN DEBAREL A RE R

. BB E O SR

. BEOETE, 38

5. KB A E BRI

W N~

#REFE (PE-EB)FDODABRLSE Homework
FICBEHVEEAD, FROBREFELSHZITLTFIN,

AAESTM D E# L% Grading System
¥ () ~DOHELL R — ML AR A B

fh 2 EBIED S Other Faculty Requirements

TXAbZF)E Textbooks
Invitation to Oceanography,”Paul R Pinet: Jones and Bartlett Publishers, 2013
Seagrass Ecology,”Hemminga and Duarte : Cambridge University Press, 2009

R E 15 FHE Reading List

WAL B AR RS0 A&, 2021

IBRE(LCHARDIBI(TAIEZ D00 : /Kl FCEDDDIIFEDOAERESR, /IR Z GE#AL, 2020
W DO AR A,/ B AR R RZEE R TSR AR, 2020
BWODONDHHE FE BRI AR ES, 2020

S HER—LR— Websites

WEZEDHR—LR— Websites of Laboratory
https://noah.ees.hokudai.ac.jp/bio/?p=2709
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{#& Additional Information

B IX. A FEWE T — VR Fr o — KB AT —a (R R IR, SR EEESEERAT. 2R IZERAT) 12
FIBLTCWET, A Z—Ro MW v T A T U R OZ LA BB D OMBEITK T 5L AR —MERKIZEY
HOFET, FEIETHEZEATITOET, BEMREVELES, BEHIZ ELMS BEUOA—/LVEBU CHEELET,
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F EH 4 Course Title JK &R 24535 T [Advanced Course in Aquatic Biology I1]

S ERER Subtitle [

EEZE Instructor FE & W IMINAMI Kenji] At AME 71—V RREE L 2 — (BEE))

LB Other Instructors | = F FIH[MIYASHITA Kazushil(Z74—/VRK&to%—), (LA EIYAMAMOTO Jun](Z7(—/v
Rt &—), #JF BE+[HAGIHARA Seishi](Z7 4 —/L Rt 2 —)

FLEFE5 Course Type ERERABEHEME B

BASEEERE Year 2024 s E1FE-S Course Number 045089

HAR Semester 254 B 18 Number of Credits 2

BEMRE Type of Class s HEER Year of Eligible Student 1~2

W& F 252X Eligible Department/Class

F>/8J> %' 3—F Numbering Code ENV_BS 6360

K5I —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

iR G BRER b (BRI

LAJLa—F LRl Level Code, Level 6 RFpE (& 1 - TR BEMA B CREZRNEOR B . FEiEEE B)

th43#0—F -4 Middle Category Code, Title 3 Hiih

IND¥EO—R £ Small Category Code, Title 6 /KB EMF

E553—F 555 Language Code, Language 0 HARGETITORE

Type

P EREIEZED T E Availability of other 1A

faculties

## R I8 Other Information LW R BRI BHEER H
B E=EA Class Method 2}z ER B (i)

F—"7—K Key Words
JKEE BN, BHRIE, ANVAL T SAF X T ASAFT U AN — YW, Wk R WS RENE, AR

2% BH4Z GCourse Objectives
A HAKBIAE BT DEN DNV TOL OO BIZHT | TD DA REERMEI Y
95, IHIT, ZNOEMNT 2 5 EEER L BIEFI IO\ TR 2,

b2 52 LEIECBE), ATE R E OREEZH

I

F;Z B & Course Goals

1) KE OB OITEN B % 5 2 DN ZBEE L §iCTX5

2) KB DB D 34T AR D AT T IE AR | S T& D,

3) KB OEM D43 a D DR AR ST 5,

4) /KE OB D53 A DA U S BAiAR A BRAEL . SR TE 25,

5) KE OB EEIREL TRIAT 2720 O K REBRL , S TED,

2 %5HE Course Schedule

D) AAF X 7O R (ET)
) AF XL T OIS (ET)

3) BHRFADAERELITE (L)

4) AV AL T DHEBE (LK)

S MEOEAI~F~= DAk ()
6) ~F~aDOFE £ (/)

7) LA L A1 GRIFEEE L)
8) ELInlifEfal A2 GRFEEE L)

EFEFEE (FE-BEE)FDOANAELSE Homework
PREICHIGT 25 E 5 . B2 BRI LE kDD, BELHRITZ O ER T T D,

AAESTM D E# L% Grading System
P23 (B ) ~DO I L LR — NT LB A HIETAM

fh = EH BB DS Other Faculty Requirements

TX R -#FEE Textbooks
(R

H# &I ERE Reading List

B RHR— LR— Websites
http://www.hokudai.ac.jp/fsc/, http://www.fsc.hokudai.ac.jp/suiken/

WEZEDHR—LR— Websites of Laboratory
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http://www.hokudai.ac.jp/fsc/

% Additional Information

WY BE X, LT EYE T — VIR Z— (KB 2 — FARKPEEERFT, CAGAKERRFT) ICATEL TV E
¥ zoom FZITZTLE RS AT LRV L) ZHNT 10 A LIBEICSE PR # TR %, M5O BB 2384 O
1% zoom F721% TV £ AT A (RVa k) #1425,
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FlE4 Course Title

ARARPE B4 i

I [Advanced Course in Forest Sphere Science I (Ecosystem Function)]

S ERER Subtitle [

EEZE Instructor

FAR KRR [TAKAGI Kentaro] (At )5 AEWE 7 4 — VKB Stz 20— (RIR))

B # B Other Instructors

BpAy BEINOMURA Mutsumi](Z 44—/ KB4 —), @i IEHIFUKUZAWA Karibu](7 ¢ —
JILREBH—), KFE FE[OHIRA Mitsurul(7 4 —/L KB Z—)

F BfE7I Course Type BRER BRI R E

BAEERE Year 2024 EffE1EIFES Course Number 045090
#ARS Semester 15734 B 57 % Number of Credits 2
BEMEE Type of Class s FEBEER Year of Eligible Student 1~2

W& F 252X Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_BS 6372

K5I —K -8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

E 105

BREEAH B (CEWPE R 50

LARJLa—E L ARJL Level Code, Level

6 AR (2t - B MR H CGERIZABROR H . HEHRERH)

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

3 Frim

IND¥EO—R £ Small Category Code, Title

7 ZRARRE 7 4 — VR

E553—F 555 Language Code, Language

2 Elztiau&()%an@/w’)/ﬁ/b&% ZRARERIHEHASE(ER

Type i%un)%ﬂ%ﬁ#%ﬁx%
P EREIEZED T E Availability of other 2 Z?EI

faculties

## R I8 Other Information LW R BRI BHEER H

BEEMRA X Class Method

1% 2R H (O i O 20)

F—"7—K Key Words

TRRBREE, FRMRAERER Y —E R, BREEA T, WL

BER . &5, ATk, ik

forest environments, forest ecosystem services, environmental change, material cycles, snow, methods and the instruments

2% BH4Z GCourse Objectives

WFFEAMRICIFEL TITORSE th 2B A, ARAREBRBE

ZALDFEAER . BRARZEF OFF BRI R AE , Ttk L ARAMA]

HoOBHYT | BBEROEREMEFFEEOH FIZONT, 74— /VRHETIEE TR R E 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.

Zl|5Z B 4Z Course Goals

ARMERTTOME IR BRI B3 2 B SO A FIEE A58 TE D,

Explaining and discussing about major concepts and observation skills on the forest environment and material cycles

235 Course Schedule
(D1 AN KT - IR ZERRIC
Tid 4 AWM 5,

(2) ERC BARICBE T D BP41 923 LI SR, TR A

BT 38 4 HORFERZA T2, PIIZEROE A2 F] A

Eo REANIC DU

.

179,

(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.

#REFE (PE-EB)FDODABRLSE Homework

Rrlo B

Prior learning is not required.

AAESTM D E# L% Grading System

(DFEE~DOBIAEEGHHE O LR 40%), (2)RREITR 3D BEAFEE (30%) |

BULR—=FDORNE (30%) 12X > TR 92,

Scoring based on (1) contribution to the course management (40%), (2) level of understanding on lectures (30%), (3) quality of

the report (30%).

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks
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AR ASRO Y B IR BRI AL, SR H RS 3657 AR, 2015

X I5E ¥ Reading List

BEAR—LR— Websites
https://www.hokudaiforest.jp/

WEEDH—LR— Websites of Laboratory
https://www.hokudaiforest.jp/

{§% Additional Information
By L ZRRGUIRIIC Lo T B A E 42580300 ET,
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)]

FEZERAA Subtitle 0

EE#B Instructor AF 22 INAKAMURA Masahiro] (b5 AW IE 7 +— VKRB 22— (/N )

LB Other Instructors | # FH45[CHA JOO YOUNGI(Z 14—/ RtEr&—), #ilf 7%[UETAKE Jun)(Z4—/L &%
—), & H TFEBIKURATA Seikan)(7¢—/LREL%#—)

L HFER Course Type RELE PR MR E

BASEAE R Year 2024 K& &S Course Number 045091
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 kPmEEER B (o m D )

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.

BRSO EEE LT % Grading System

SV AR —RMZLD

DEEORFEITBITLERE, QFE~OSMERE, QFHRL RN —FDONEIZE > TRHI§ 5, Z1LE ORI O =
1%, (D=10%, (2)=30%, (3)=60%&3 5,

(1)Questionnaire in each lesson(10%),(2)Participation attitude for the class(30%), (3)Final report(60%)

fhFEREIE D E M Other Faculty Requirements
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TX AT} E Textbooks
B -HEiAR AR R FRIASIE Y B, AT ks 35S AR, 2017
PO IR (BRI U —X) /N B | AR B AR B LR ST e, 2021

& 52 BE Reading List

SBAR—LAR— Websites
https://tomakexpforest.jimdofree.com

B D HR—LR— Websites of Laboratory
https://tomakexpforest.jimdofree.com

{i5#% Additional Information
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FLB 4 Course Title MR 43R I [Advanced Course in Forest Sphere Science 111 (Conservation Biology)]

HERER Subtitle 0

EEZE Instructor 5% B [AGETSUMA Naoki] (b5 AW 74—V REV R Z— (FLIR))

LB Other Instructors B JRIKISHIDA Osamul(74—/VRtE & —)

# EFEA Course Type BRETR R ME

FAERLERE Year 2024 FEIES Course Number 045092

HAR Semester 15214 B {7 Number of Credits 2

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

W &REF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_BS 6372

K5I —F - B Major Category Code, Title ENV_BS Environmental Science Biosphere Science

RG] BREEF P (CEME R 7B

LARJLa—R-UAJL Level Code, Level 6 KR (&L B A E GRENZ2NAEOR B | FEiEER
H)

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

IND¥EO—R £ Small Category Code, Title 7 ZRARIE T 4 — VR E

E &0 —F-E & Language Code, Language Type 2 AARGER OWGEONAVANAZE B R ERIEASHE (A
ARE TR B ETDRE

fh 2 BIEZ DT E Availability of other faculties | 1 7

## REEIH Other Information EWER B BRER A

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

F—"7—K Key Words
AR, PRAE, TR, IFTERE

Animal Ecology, Conservation, Field Investigation, Presentation

232D H4Z Course Objectives

KR 7R B AE BN O BN A U TR EN) O AR RE LR RN B D 2 AR TR FIEB L OV HTIEE H 1T OIT 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 forest.

F:ZE B 48 Course Goals

MBI OERRICRE T LA BT HLEHI0, TOAREFNRE 2T, HESREELD D, - T — X 7T
i TV BT v al el BRI B — O m e AR BR T O LA AEEL T D,

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.

$23E1H Course Schedule

AE BT EARIZIBNTEE BT 6 Hb 8 HOMIZEM T 5. 2-3 Mo BIRYFER (GEkL7z 2 A MIZERML2VARE
M) O, BEEREHOA L TA LB 72 E R A G DY DT E. SZREF I AN DT )V —T 50 T AR EITY. 1) #F
MR FL R OTEEL, B, ITENREZAEIRE 32720 Ok 2 e FiEA 7 5. BN RBIOMREOPF AR KA HWTHE
RESHTT 5. 2)WIPEABAEAL, HEHUEICIBNEYTELITY. BEOWET —2E AT, BEOEMESHT
2179, Q) IRSICRREIC OWTHEEL, TOMREREKTDH. (RIECBYYEZIBIRBUCE-T, EGET, B, WA
WA, BAHVIHIETHZERHD)

This field class will be conducted at Hokkaido University Forests between June and August, combining two or three one—day
field work sessions (possibly not conducted on two consecutive days), and problem studies and online exercises. Students may
be grouped into several research groups. Each research group will address the following topics: 1) Various surveys of the number
of species and density of wild mammals, and analyses of their population dynamics. 2) Survey on fish community by capturing,
and analyses of stomach contents of the collected fishes. 3) Each group or student will make a presentation about the themes
related to one of these topics. The location, schedule, and content may be changed or cancelled depending on weather conditions
and the spread of infectious diseases.

£fFPE (FH - E#E)FORELSE Homework
AN FARE IR DT D WA TIREEN TELE D3RO BND.
We expect that students have physical strength for investigation in the field.

FRAESME D E#EEH % Grading System

AF} B ~DBINEE GRA - oW 337 E) EFER R (FLBr T —a LR — DN E) 12 L > TRA ISR AT
i 2.

The degree of achievement will be evaluated based on the attitude of participation in field work, lecture (e.g., active discussions)
and research presentations (presentations and reports).

fh 2 EBIED S Other Faculty Requirements

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

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory

{#& Additional Information

ZARE BRSO OFIF £ 10 /LT D, BIKE T 4 — VR B o — AP BRRAEDBIE BT D, ZilH EE NS
WA TR T2, FTIBEREENILL T O — I VT 4 — 55 4/12 FTITZ G LIAAEITIZ L, 2D o[ IEA—
VTG D, i Al LSS A IR RIEREREITHIZ L, AR B IXERNOWT OO FERICB W TEE AT A8
AOMIZEMT 5. 2-3 Bl BIRSEE Gtz 2 B RICEMRLZRWETRENE) Ofl, ERERMREHOA L T A H0E 728 A A
BOEHLTE. FHLWAT Y a—/LT ELMS O Moodle 8L A=Y ZURMZTEAMT 5.

SR AT LA A
https://docs.google.com/forms/d/e/1FAIpQLScF4Dob5pAdFeerxgkc08UpWe2yLsqabEPBYdGdZx099YdOKUQ/ viewform?ve=
0&c=0&w=1&flr=0
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FLB 4 Course Title PR BL 2 %5 5% IV [Advanced Course in Forest Sphere Science IV (Regional Resources
Management)]

SEEREE Subtitle 0

EHEHA Instructor #H e [YOSHIDA Toshiyal At £ 71—V RESE 2 — (FRFE))

{84 E Other Instructors | T JEEFINAKAJI Tatsuro)(74—/L ¥ %—), /INk  E[KOBAYASHI Makoto)(Z7t—/L R
L H—)

FLB7EAI Course Type BRESREBE R MR E

BASBLERE Year 2024 Ef[E1EIZES Course Number 045093

HA Semester 254 B 18 Number of Credits 2

ZERWEE Type of Class Hisis SRR Year of Eligible Student 1~2

W &RFEF - 25X Eligible Department/Class

F2/31)>%4'3—F Numbering Code ENV_BS 6372

K53 —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

RS ERER TP CEWE R F R

LAJLa—F-LARJL Level Code, Level 6 KRBT (&L - FF 0 R E BRI NEOR B AFERERE)

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

IND¥EO—R £ Small Category Code, Title 7 TAE T — LR R

EEE0—F-SEE Language Code, Language 2 HAGE L QFGEDNSAV TN, Sl B R ERICERSIE(HAR
Type VXIGE) AR E T AR E

tFEEHEBEDTAE Availability of other 3 *ﬁ:H%T

faculties

## REEI Other Information R PEI R R BR R R E

BEEMRA X Class Method 1 kbR B O i o )

F—"J—K Key Words
HE IR, HUCE R B AR B, BB TRO 2RI, VE— e T

regional resources, regional resource management, forest management, diverse use of forest resources, remote—sensing

23D H1Z Course Objectives
I E IR OFE K I E TR O NF 2R 350012, MG IR B OE )ik, BLIRERIE A, 20RO Bk
EERHEOOEEL, TDHX T, BERASICHE A L ISR E O REEMTTT 5,

Zl|5Z B 4Z Course Goals
BT A LI RS BEO BEMEIZ DWW C, B OB I ATEN L Tl 9 DI TED

2% EHE Course Schedule

(2 FHz 3 /Ewﬁqﬂu%ﬁ%/it(ﬁﬂ%{@i& IOT DO FEMRE T 7E) TIT729, SRS WL 8 A7 5

Q) FRUATHOWTCilER, B RSP CTEE LIk, SN —T T —0%17720, TV BT —2ar Fdb R — e L TEED S
-ﬂﬁﬁ%?ﬁiﬁi@ﬂﬂﬂiﬁ(ﬁ =gtk |

R BROBUR

RGO LR F 7RO

MBI AR T 5Tk

£FEPE (FEH - EE)SFDORELS E Homework
HATEE IS E RN

ST BE#LH % Grading System
(DFEREICRT D HEMRE GO R 20%) , ()7 —FU—27IZBI5EBVE (40%) . Q)7L BT —rarBL LR —h
DN (40%) IZE> TR 95

fh 2 EBIED S Other Faculty Requirements
BAEBEDOFF TR AN TERNEERHD

TX A Z T} Textbooks

X I5E ¥ Reading List

B AR—LR— Websites
https://www.hokudaiforest.jp/
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WEZEDHR—LR— Websites of Laboratory

% Additional Information
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F EH 4 Course Title BB R 24536 1 [Advanced Course in Agro—Ecosystem Science I (Crop Production)]

S ERER Subtitle [

EE# B Instructor 2B PE—RR [HOSHINO Yoichiro] (At 5 AEWIE 7 1 — VB s 27— ()

4B Other Instructors | ‘EH Fa:Z[HIRATA Toshiyuki](Z4—/LREZ—), d4f FIINAKAMURA Koh](Z74—/LKR
o —), % & X[GOTOH Takafumil(Z7 4— /L KB #—)

FLEFE5 Course Type ERERABEHEME B

BASEEERE Year 2024 s E1FE-S Course Number 045122

HAR Semester 1578 B 18 Number of Credits 2

BEMRE Type of Class s HEER Year of Eligible Student 1~2

W& F 252X Eligible Department/Class

F>/8J> %' 3—F Numbering Code ENV_BS 6382

K5I —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

iR G BRER b (BRI

LAJLa—F LRl Level Code, Level 6 RFpE (& 1 - TR BEMA B CREZRNEOR B . FEiEEE B)

th43#0—F -4 Middle Category Code, Title 3 Hiih

IND¥EO—R £ Small Category Code, Title 8 FrHhipE R

EE3—F 555 Language Code, Language 2 AARGEROGFEONAV L TNAZYE, Sl R ERICHEHEE (AR
Type BB XITIEER) B E T AR

P EREIEZED T E Availability of other 1]

faculties

## REEIF Other Information VR A RIBRER R

BEER A Class Method 1 *pms% 2R B G i o A0

F—"7—K Key Words
YEWAPE TBHETH BEER BROWR-tkE R EHtoRERE BAMMOZENE mEORe EL
PREDOEBEL AT A

232D H4Z Course Objectives

RO A

BRI~y F LB EIR OB R B IO BIEEZ R THL L 012 B DT O B MO R LT O B - i
TR T 5, B EEIROSEEMEICE B L, iR BE B KO RE AR E LR35, B LREROHES A
T LEBES D,

F;Z B & Course Goals

F)E B

R OB EERORF Y, BRSO RS2 BT, EMEROF A LS R OFEEL KRG T 5, LB OKRERELEY
EPEDBIMR A R L ALK OEMIREE OTENOEMRE T 5, B AR O 2Bk MR AR O R 2T OV TR
a5, B TR OBHES 2T ML TR 22 ik A 155,

2 %5HE Course Schedule
FEEETH
AT Y OB GV B L B I3 D0 B L TR e A 2 | (B 92 085, [E ER AR OBES AT LI
B9 205 B DR S VTN D,
DEEIHEES B |8 CIEEICLL FIc oW Gt SN S,
OEEEROER A
@7 ) MEROEFE~OFH
O EEE (DT EREEZEDD) Lk BESNIEM O A pE
OHERTEIEAL D B3 ~ DB L Z DREFIR

DR LB ATE | 53 B TIEEICEL FIZ oW RIS D,
OrEMREEZ BUE 52K

[EHEEROGES AT L) 555 TIEEICLL FIZ oW CiAENS,
O HEABOHEEHE LA =X A
@ B X AFEAERE AT LB DA
@ JeumE W F ORI AEFE~DF|

#REFE (PE-EB)FDODABRLSE Homework

TR
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HREEEEATT DT, TNESEICLR—NEERER L THHWLZU,

AAESTM D E# L% Grading System
FRIEL T, 2RO 7 B EOHEZBGERMO R L T2, ZEA~OBIMEGE(T0%), LAR—N30%)IZL > TRHEJ
50

fh = EH BB DS Other Faculty Requirements

TX X #F W Textbooks
BERL,

XI5 E X Reading List
BERL,

B RHR— LR— Websites
http://www.fsc.hokudai.ac.jp/farm/, https://www.hokudai.ac.jp/fsc/bg/index.html

MEZEDR—LAR— Websites of Laboratory
AT AEME 7 — NSRS X — W e T
http://www.fsc.hokudai.ac.jp/farm/

AT EWE 74— VR B2 — i)
https://www.hokudai.ac.jp/fsc/bg/index.html

% Additional Information
Ve RS VBN RITIGE LTI 4— LR TOREANGLOT, FilNAENETHEZEORRN CHESNIEALHD, D H
FRIZEE 1 MEERICHRL, IVET D,
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FLB 4 Course Title P B} 52455 1L [Advanced Course in Agro—Ecosystem Science 11 (Livestock Production)]

HEREB Subtitle 0

BB Instructor 4 1EA [KAWAI Masahito] (At AW 7 1 — LV REF U2 — (FEN))

LB Other Instructors | 2B ¥E—HF[HOSHINO Yoichirol(7—/LREZ—), %% #X[GOTOH Takafumil(7¢
— LR Z—)

FLB7ERI Course Type BREFRFHERMELE

BASEEERE Year 2024 s E1FE-S Course Number 045123

HAR Semester 254 B 18 Number of Credits 2

BEMRE Type of Class s HEER Year of Eligible Student 1~2

W& F 252X Eligible Department/Class

F>/8J> %' 3—F Numbering Code ENV_BS 6382

K5I —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

G LR P (EMIE R R B

LARJLa—FLARJL Level Code, Level 6 K7Pt (&L - FMIE) FMFELE CERIMARNEFORE | HEHESEE)

th43#0—F -4 Middle Category Code, Title 3 Hiih

IND¥EO—R £ Small Category Code, Title 8 FrHhipE R

EE3—F 555 Language Code, Language 2 AARGEROGFEONAVTNARYE, SR ERIHEHSE (AR
Type BB XITIEER) B E T AR

P EREIEZED T E Availability of other 1]

faculties

## REEIF Other Information VR A RIBRER R

BEER A Class Method 1 *pms% 2R B G i o A0

F—"7—K Key Words
FEEPE, Pl rTaR
Livestock production, sustainability

23 B4E Course Objectives

FEVEABINLEHL - FEM ORENFMLMBL, ZELREOHEIEREEIRLLND, ARBROH TOZREAHE
DEFREEZD,

Study on the current statue of animal production in Japan, as well as many subjects concerning livestock production such as
forage crop production, grassland utilization, multi—function of the grassland, reproductive management of animals, manure
treatment. Obtain the ability for discussion about sustainability for livestock production to harmonize with environmental
issues.

F;Z B & Course Goals

BED A KICE T DEEDBUR, FIBHEW RS . BRI, BHLO L mrIHRE , Ko pEAEPE | IR 8B
D OFHIREEBGL TEAET 2L, BREERRIIRE LIS EEEOAS R OHY FEBETEDLR %155,
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.

$23E1H Course Schedule

TROFHEFTI T 52, 5 & SO - BT — L RICH 22230, BfRETRD 5,

1. FEEAB (MROFKE - AERE. WFHEE), 2. FEORREAET (A-F-F-IVEE, KTO5F& vs HERS), 3. £
DFRARLEE}, 4. FEOBFE AT LA FEF M, 5. MR ORMSLEFEE, 6. WEOBRKE, 7. BHIOFIH, 8. HHIOREER 2
FERE, 9. MUBUEBE, 10. BEABREFE, 11 FELEELZ VLT —OMN—WEHLR, 12. FRNESEEOH T,
13, LRI ARG S A EET 7 a7+ — LV AN —, 4. FHEOFT2IEHE, 15, FROLEE-F]

Following subjects are included with the field and animal barn observation.

1.Domestic animal and human , 2.Growth and physiology of Domestic animal, 3.Nutrition and feed of the domestic animal,
4.Reproductive physiology and production management of the domestic animal, 5.Forage crops and their cultivation, 6.Genetic
improvement of forage crops, 7.Utilization of the grassland, 8.The environmental preservation function of the grassland, 9.The
grazing management, 10.Agricultural eco—system and domestic animal, 11.Livestock production and flow of the energy,
12.Sustainable livestock production, 13.Land-use livestock production system and Agroforestry, 14.The new usage of the
domestic animal, 15.Treatment and utilization of the manure

#REFE (PE-EB)FDODABRLSE Homework
HEORIRI, BEEE, A — L= VETHEREED D,

Before and after lectures, students get available information through papers and internet.

ST BE#LH % Grading System

JFHIELC, 2R D 7 B EOHFEZBHERMOSEMEEL , ZE~DSMAEE(30%) LR —M70%IZ &> TR 35, L
R—FCIIFEHY B DOEBARICOW COHMOEFVE G5,

Attendance & attitude (30%) and report (70%).

More than 70% attendances are needed for an academic assessment. Reports are evaluated by each instructor and the
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understanding of each theme is assessed.

fh 2 EBIED S Other Faculty Requirements

TX A Z T} Textbooks
i [R1 B A EAT

Lecture materials are distributed every time.

H# &I ERE Reading List

B RHR—LR— Websites
http://www.fsc.hokudai.ac.jp/farm/, http://www.fsc.hokudai.ac.jp/If/

WEZEDHR—LR— Websites of Laboratory
http://www.fsc.hokudai.ac.jp/farm/
http://www.fsc.hokudai.ac.jp/If/

{% Additional Information
F B DRERNEER RIS TT4— VR TORANRHHDO T, LENENEFHEBEOR N TH#INI G ELHD,
FHIBHIAE OBERNITIER 7528,

Some intensive course may be held, depending on animal growth and field condition. Attention is paid in the beginning of term.
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F EH 4 Course Title R R # 2% T [Special Lecture in Biosphere Science I]

S ERER Subtitle 0

EE# B Instructor A ] INAKAMURA Koh] (At 5 A 7 4 — VR B2 — (FEE ) )

L E Other Instructors | M B Z[KOTAKE Naohikol(BE )it #£ ¥4 K %% (Keio University) ), #x%% # A[SHITARA
Takuto] (BRMAR AWFITAT)

FLEFE5 Course Type N S e i =

BASEEERE Year 2024 s E1FE-S Course Number 045162

HAR Semester A E B 18 Number of Credits 2

BEMRE Type of Class % HEER Year of Eligible Student 1~2

W& F 252X Eligible Department/Class

F>/8J> %' 3—F Numbering Code ENV_BS 6402

K5I —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

iR G BRI (BRI

LARJLa—F:LAR)L Level Code, Level 6 RFPE (&L - B A B BRENRNAEORE . FEHEERE)

th43#F3—K -4 Middle Category Code, Title 4 FehllilF

INAEEO—K 4 Small Category Code, Title 0 FD (A2 D)

‘EEE0—K - E & Language Code, Language 2 AARGEROWFEDONAV o TNAZZE, Sl H R ERICEHSIE (AR
Type BB XITIEER) B E 3 DR

I EEEDTE Availability of other i)

faculties

## REEIF Other Information VR A RIBRER R

BEER A Class Method 1 *pm% 2R B G i o )

F—"7—K Key Words

i

A)R—vay VAT LEE TS EE

()

A=y FETV T KEAES), LY

232D H4Z Course Objectives

i

HOFOYEITIAE 2 L EZNBRL, HEEHALAEIZLETELUTWD, 20728, O TR ETWDHEE 4 iR EE PR L |
ENERPLIZ0AMEDHDZ 2L LTI TH-DI21F MEE IR 2, BUE I 2D BB THLH AT LA
Bl BN EL S THTRMEEZ AL T 70O RETHLI T AL BE |1 ZHIZOTDIENEE THD, KT
1T, A AENINOLOE R Z2FT O, R CEORSZIRMT 5, TO7DITiE, LR LIZ LD FEC T B ORI AN EHE T
HY,JEFEAANT —7 TN—T =T AE DR TR ED D,

[Fx4¢]

EMO G AERHAEL, EDLI705 0% L TWE), IR BITED LD 5 Hi 32— AR LT Db BERLE D L5 BREN S
BODEFEANT Z LT B F O AR SOBEELRETHD, L=y T 7 /L (FofmeT /L, LRlEET L
HIEEND) 1T, WO SA TG R EBREE AR EH IS BIE AT T, B A AR O ZE R AR A BT T D RO — D THY | W4,
AW UL DA IR AT 7 1L U TR OO T, AGEE T, EB=y FET VMW G E255, Fo, T,
TR 2R TR Y < 7/ EREE (RAETFRE ~OICHIZOWThHH#RR T2,

Fl|3%= H4Z Course Goals

(e k]

VAT LB LT YA BBIZONT, ZOREREWVEZEREL, H H OO, ANE TIEH T2,
[Ex 4]

1. FEe=oF T VO T EHIATES,

2. RS OBALEAM O3 EALDBIRIZOWTE 2| #in TXDHIH12785,

R

225 Course Schedule
Kt
2024 4 6-7 A

[
2024 4 7-8 H

EFEFEE (FE-BEE)FDOANAELSE Homework

(]

TEOLETRWD, BEREXECLDFRIFEEEHITTS, AT — I BLRT N—T T =2 LD1EE o w5k
ERAN
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[

WHERTE IOV TIBER I TER L E T, f# ISV A — PR E TV ET,

RS BE#LH % Grading System
AR, VAR, T LB T — ey, TAMEIZEVTT,

fh 2 EBIED S Other Faculty Requirements

TRk #F 3 Textbooks
7L
None

FAEIEEEE Reading List

VAT HBEZIICD THLD /FRT AR XSG AR, 2015

I AT LTEHK - WEREE TWOIEDOREE DB X ST /FAT AR T X SRR, 2015
THYALBENMREEZD /T -7 T F)IERE, 2014

IVIZAT 4T v ARy 8B I T 0 - BRIV B ROLEROREE TAT 4R —, hA-7U—: H#E BP, 2014
VAT DT PAL e RV ANIAD S BIERBR TR TG AT LT AL v R DA MR BERB R RS,
2023

WAAYOAERFEMESFHET VIV —R Tl T Ak DEEK—, Antoine Guisan, Wilfried Thuiller, Niklaus E.
Zimmermann . AR B BEaR: SZHAR, 2020

M (X3 1-5), S8 (X#E 6)

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory
(]
https://ja.wikipedia.org/wiki/%E7%A5%9ESE6%ADBAG%E 7%9B%B4%E5%BD%A6

[

https://researchmap.jp/miyakoensis1887/

% Additional Information
7L
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F B4 Course Title A W B2 e 1 3 25 1T [Special Lecture in Biosphere Science II]

F % REH Subtitle NAFax 7 T8 B iR O 8442 8% ([Bio-logging: field biology from “animals’—eye
view”]
FEEHE Instructor HPH P52 [NODA Takashi] CRAEBEHIERER SRR 20 5E0T)

{HL4# B Other Instructors | /MR ES[KOIZUMI Itsuro] UERERBERL A ZERT), Joly EEZ [SENZAKI Masayuki](HiER
BRES AR RN, miiE S TAKAHASHI Akinori](E SZARHUEF 52 7T)

FLB7EAI Course Type BRESREBE R MR E

BASBLERE Year 2024 Ef[E1EIZES Course Number 045095

HA Semester A E B 18 Number of Credits 2

ZERWEE Type of Class Hisis SRR Year of Eligible Student 1~2

W &RFEF - 25X Eligible Department/Class

F2/31)>%4'3—F Numbering Code ENV_BS 6402

K53 —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

A 5] BRIER BT (R B R R

LARJLa—F:-LARJL Level Code, Level 6 KRB (& 1L - B A B CRRZRNAOR B, e ER H)

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

INGFEO—F -4 Small Category Code, Title 0 2o RAE7RE D)

EEE0—F-SEE Language Code, Language 2 HAGE L QFGEDNSAV TN, Sl B R ERICERSIE(HAR
Type VXIGE) AR E T AR E

PP BEIEEDTF Availability of other 1 T

faculties

## REEI Other Information R PEI R R BR R R E

BEEMA Class Method 2 et R B (bR

F—"J—K Key Words
EREATE), BB REEAE), AR, B, Ui, B

23D H1ZE Course Objectives

SN A B BB X R E AT~ D721, INUFEERET (7 —2u i —) 20T T OTECJEA BRI O 7 — 2 2 1L
BT DINAFAaX 7 | FERTFEREL T, ZORETIE, AMMA X7 FEOFHREE R AR RIS OWTIERL ., 2
DTFIEIZE > THOMNIT /2 o T2 Kk 2 72 B AE BV O TE) « A B - A REIZ DWW TR 975, TN E SR ERGTH 2 RBITRIEL, 7
— &AL T DB IZL > T, ZOFIEIZONWTOREEIED D, IHIINAAFaX o 7 E AN EICL > TRELTE
7o B OBRE AP AR I KT TREIZ OV O AR LT 2,

Zl|5Z B 4Z Course Goals
A IR W TS AL A A a7 FEOME L | 220 DAL ST B B OF TH) - L3 - A HED
BV TER T2,

235 Course Schedule
MBICEPHEREACTEELEY, UL FOBREEE 21O T ETT,

e N

*NAF X LT TFIREO R S 5 R
kAT 7 ST B 1T EN A RE
%A X T NHLINI LB DA B A fE

kXA F T 7 I D FEROFME - TE AL R — L
*FA AR - ALAROBRIZ AL B & DB R~ DR
*FMROBREE LB L Z DT~ D

i
* SR NGRS E 2> TA LD
* AT T —ZD Ak

£FEPE (FEH - EE)SFDORELS E Homework
Bzl

ST BE#LH % Grading System
S IHE A~ OHFE BI OB, VAR —MEHIZZE SV TR 5,

fh 2 EBIED S Other Faculty Requirements

TX R+ Z Tl Textbooks

H# &I ERE Reading List
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B RHR—LR— Websites
H AR NAA X J 1784 (Japanese Society for Bio-Logging Science)  https://japan—biologgingsci.org/home/, [EFE/ A4
X/ %4> (International Bio-Logging Society) https://bio-logging.net/

WEZEDHR—LR— Websites of Laboratory

{§# Additional Information
ARFEFIT9H 2, 3, 4 HICBHESND T ETT. BHOBEEIZIE Zoom T I EUE LET (K SEIE ELMS Moodle |2
HR).
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F1 B4 Course Title LR R IR T

[Laboratory and Field Work in Biosphere Science 1]

S ERER Subtitle

(e A fE - ZARME A ) [

EEZE Instructor

AHY 1E—HE [AIBA Shinichiro] (K=#F I ERER B R A FEf7)

B # B Other Instructors

o — 2 4 B 4 B[All Staffs of the Course] ORF B EEF FBt)

F Bf&AI Course Type B R EBE R PRL

BABLEE Year 2024 B EIFES Course Number 045102
AR Semester B E B 51 Number of Credits 4

B EMAE Type of Class ES HBRAER Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code

ENV_BS 6502

KS¥EI—R 8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FRERER ™

BRI (CEWPE R R )

LARJLa—R:-UAJL Level Code, Level

6 KB (51 - B SEFTF B GERIZNEOFR H | WFEFRERH)

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

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

0 O R E72H D)

EE2—F-E & Language Code, Language 2 HAGEK QIFBEDO NSV TNAZE, T E R ERIHEHSE (AR
Type VXIGE) AR E T AIRE

thFEBIEED T E Availability of other 2 TT

faculties

##Hi BZEIH Other Information W ERL BB A E

BEEMRAX Class Method

1 X 2ER H O o 2

F—"7—K Key Words

M ZARIE, AERBSE L BRARL IHE VR AL AR BRAR AR BT

5 BRELEHI, AR

23D H1Z Course Objectives
RO ANRE FIEIZ OV TES

H|5Z B4E Course Goals

& Lam IR 2 T CE DML BREZ H G5

225 Course Schedule
F~FKINETLTITS

EFEFEE (FE-BEE)FDORANAELSE Homework
WE, EEERATTD

ST BE#LH % Grading System
EEHA~OZNRBL, BRI ST

EAFREIIS TRt

fhEEH BB DS Other Faculty Requirements

TX A Z T} Textbooks

XI5 E X Reading List

SRR

L_R— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information

AR, TR TR A8 - ZARIME AW o m — AD KB A i BRI E M T2
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FLB4 Course Title LW EIRF 3£ 1 [Laboratory and Field Work in Biosphere Science 1]
HEREB Subtitle (EreEEs)

EEHE Instructor )1 14T [KOSHIKAWA Shigeyuki] CR=Fe ERBR BRI FERT)
HHLUE B Other Instructors | =— A Z 5 £ B[All Staffs of the Course](KFFeER R FB5E)
FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045096
HAR Semester HEREH B Number of Credits 4
BEMRE Type of Class FH FHRER Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_BS 6502

KS¥EI—R 8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FRERER ™

BRI (CEWPE R R )

LARJLa—R:-UAJL Level Code, Level

6 K2R (et - B M) HMF H GERIZNAORH , BHEHRERH)

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

5 -

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

0 ZOfh (A H7eb o)

S5 1—F- 558 Language Code, Language 2 HAZER OQBEEBEONAV D NATYE ZE T ER IR ESE (A
Type VXIGE) AR E T AIRE

= EBRIEEDTE Availability of other 2 TT

faculties

## REEIH Other Information LR R BRER A

BEEMRAX Class Method

1 X 2ER H O o 2

F—"7—K Key Words

DNA, Za—=27" BETTAT7 TV —, > —7 T A PCR, 531 R
DNA, cloning, genomic library, sequencing, PCR, molecular phylogenetic analyses

2% BH4Z GCourse Objectives

KEZEL T, BRI BIE D AR R Bl 28157 %,

Learn fundamental methods on ecological genetics.

H|5Z B4E Course Goals
Bin 1O Ao 15

Students should learn fundamental methods for genetic analyses.

225 Course Schedule

1) DNA B DFEAR LY 7 o —=0 7 (154)

- DNA B0 D FEAR
N
« TIRIRENRTTVE T 7=
c BERAELY T —=0 )
- EEARUKE)
- a—T7VERE
2)BIET OB ES —T7 T A (25%H])
- PCR £
 BIEFTIATT)—DERL
« DNAY—7 T A
« %7 /37 DNA OfigkT
+ RNA OfiEfT

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
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#REFE (PE-ED)FDODABRLSE Homework
KBRITIECOWT, RFICESETH, B 205H

Two hours homework in a week

FRAESME D E#E L% Grading System
FRHEADBIMNBERE (T0%) B L UG AN 7L BT — 2 (30%)I2 &> TEHIE 5,
Student are graded on the basis of ardency (70%) and paper presentation (30%).

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
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FLB4 Course Title LW EIRF 3£ 1 [Laboratory and Field Work in Biosphere Science 1]
SRS RER Subtitle BES T4 [

EEZE Instructor i\ B3 [YAMAGUCHI Yoshifumi] {EIEEM#AFFERD

HHLUE B Other Instructors | =— A Z 5 £ B[All Staffs of the Course](KFFeER R FB5E)
FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045101
HAR Semester HEREH B Number of Credits 4
BEMRE Type of Class FH FHRER Year of Eligible Student 1~2
&P F} V52X Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_BS 6502

K5I —F - B Major Category Code, Title ENV_BS Environmental Science Biosphere Science
RG] LR e (EMIE R E B
LARJLI—F:-LARJL Level Code, Level 6 KRB (& L - B A B CRRAZRNAEOER B e ER A)

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

INYEEO—R -4 Small Category Code, Title 0 ZOfh (A H7eb o)

E553—F 555 Language Code, Language 2 BARFER NRGEONAV HNAZE, ST R ERICHEHERE (AR
Type FE L TEGE) B E T DI

tFEEHEBEDTAE Availability of other 2 Raf

faculties

## REEIH Other Information LR R BRER A

BEEMRAX Class Method 1 kbR B Ok o A

F—"7—K Key Words

DFEYF BT TRTEITR T IR KW AT T AV S IRAETEE, pE AR

molecular biology, biochemistry, proteomics, genomics, microorganism, plant, biofilm, microbial activity, immune system,
hibernation

23D H1Z Course Objectives
BREL Oy A I BT A H I 2 E R ML TS TS,

H|5Z B4E Course Goals
BRELr A I B TR B b iR SCFEIciE T 5,

235 Course Schedule
& H OWF R LT B i A B ESE A58, EBREHLOITIFIMI BV TEREIT,

EFEFEE (FE-BEE)FDORANAELSE Homework
FHEOBREOTE EEHELT, 4.5 B EO B EFENEENS,

AAESTM D E# L% Grading System
FEA~O R IRI, SO, R RIS TR 35,

fh = EH BB DS Other Faculty Requirements

TXAbZF}E Textbooks

XI5 E X Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory
http://noah.ees.hokudai.ac.jp/emb/HP/

{§% Additional Information
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FLB4 Course Title LW EIRF 3£ 1 [Laboratory and Field Work in Biosphere Science 1]
SRS RER Subtitle (@ EREY) [

EHEHE Instructor By PESE [NODA Takashi]l KB HIEKBR EERL -0 FERT)

HHLUE B Other Instructors | =— A Z 5 £ B[All Staffs of the Course](KFFeER R FB5E)
FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045097
HAR Semester HEREH B Number of Credits 4
BEMRE Type of Class eSS FHRER Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_BS 6502

K5I —F - B Major Category Code, Title ENV_BS Environmental Science Biosphere Science
RG] LR e (EMIE R E B
LARJLI—F:-LARJL Level Code, Level 6 KRB (& L - B A B CRRAZRNAEOER B e ER A)

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

INYEEO—R -4 Small Category Code, Title 0 ZOfh (A H7eb o)

E553—F 555 Language Code, Language 2 BARFER NRGEONAV HNAZE, ST R ERICHEHERE (AR
Type FE L TEGE) B E T DI

tFEEHEBEDTAE Availability of other 2 Raf

faculties

## REEIH Other Information LR R BRER A

BEEMRAX Class Method 1 kbR B Ok o A

F—"7—K Key Words
ERETE, WANRAR, [RIE, pFgERsE

23D H1Z Course Objectives
B RE T B T A R e B i S B A B AL S A LR L TS T,

H|5Z B4E Course Goals
B A RE T BT DB A E RESR A O LR G LR RN 1B A B S5,

225 Course Schedule
% B ORI LB SR BT A B RSB 72010, RREHDORBFANCI O TRB LTS, FMHE 1M i
B

#REFE (PE-EB)FDODABRLSE Homework
TE-EELLT, 4 FERED A EFEREEND,

ST BE#LH % Grading System
B HEA~DEERE LR BB E A RN T2,

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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FlE4 Course Title

AR5 T

[Laboratory and Field Work in Biosphere Science 1]

S ERER Subtitle

(e E A PERR B ) [

EEZE Instructor

A ) [TAKAGI Tutomu] (RZ2FE/KER A ZERE)

B4 EE Other Instructors

o — 2 4 B 4 B[All Staffs of the Course] ORF B EEF FBt)

F Bf&AI Course Type B R EBE R PRL

BABLEE Year 2024 B EIFES Course Number 045098
AR Semester B E B 51 Number of Credits 4

B EMAE Type of Class ES HBRAER Year of Eligible Student 1~2

W &RFEF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code

ENV_BS 6502

KS¥EI—R 8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FRERER ™

BRI (CEWPE R R )

LARJLa—R:-UAJL Level Code, Level

6 K2R (et - B M) HMF H GERIZNAORH , BHEHRERH)

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

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

0 ZOfh (A H7eb o)

E553—F 555 Language Code, Language 2 BARFER NRGEONAV HNAZE, ST R ERICHEHERE (AR
Type FE L TEGE) B E T DI

thFEEIEED TR Availability of other 2 Raf

faculties

## REEIH Other Information LR R BRER A

BEEMRAX Class Method

1 X 2ER H O o 2

F—"7—K Key Words
HHEBI, B 70— R —7 BNFER

23D H1Z Course Objectives

M EOBINZE L TE DR E T 2B 5, BICBLEIAILOILBAEMEM 2528, oIiikatsblebdhd,
Fio, KBTI T DEREEEHN, AEMATEN RN, MR R IC B DD KA BRI I T 28N - T iE BT AL b HD,

Zl|5Z B 4Z Course Goals

O© VEBLZ EMED D Z RN TIRIZLINTED,

@ MHEBLIFE R D IEL B BINICE L TED,
@ B OB Z IEMED DL EITATIFER KD,

@ FEBRENICB T 2B FAEREIELDDERITHIENRERD,

$23E1H Course Schedule
O gL
@ P#LFEY
@ EpHMELH)
@ ENFER

#REFE (PE-EB)FDODABRLSE Homework
FHNHERSNDREONE LA AERL Tk<Z

&

AAESTM D E# L% Grading System
JBIE R 6 L L AR — Mz L5 B BT

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory
https://ees—hokudai-marine.jimdofree.com/

% Additional Information

EEREOEENEIZ OV TIREZ RV hELTE
Student should ask to the supervisor for actual contents.
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:—‘»""'212

F B4 Course Title LY E R 9

I [Laboratory and Field Work in Biosphere Science I]

AERER Subtitle CNEERZEINN

EEZE Instructor

EH F% 1 [INAGASATO Chikako] (b5 A=ME 7 +— VRV 2 — ()

B # B Other Instructors

o — 2 4 B 4 B[All Staffs of the Course] ORF B EEF FBt)

F Bf&AI Course Type B R EBE R PRL

BABLEE Year 2024 B EIFES Course Number 045099
AR Semester B E B 51 Number of Credits 4

B EMAE Type of Class ES HERAER Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code

ENV_BS 6502

KS¥EI—R 8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FRERER ™

BRI (CEWPE R R )

LARJLa—R:-UAJL Level Code, Level

6 K2R (et - B M) HMF H GERIZNAORH , BHEHRERH)

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

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

0 O R E72H D)

E553—F 555 Language Code, Language 2 HAGEK QIFBEDO NSV TNAZE, T E R ERIHEHSE (AR
Type VXIGE) AR E T AIRE

tFEEHEBEDTAE Availability of other 1 T

faculties

## REEIH Other Information LR R BRER A

BEEMRAX Class Method 1 kbR B Ok o A

F—"7—K Key Words

LTI A LN 4 SN | N 1 TN A AN S 1 N [ S TN e e N AN

BxoBE Course Objectives

7J<.%‘§é§%)5ﬁ BOTHEMIATRW, KEEDIZOWTOEREBILZ, F f, BRIEREIZ OV e i, &
HamL eSS @’6
Zl|5Z B 4Z Course Goals

ENENDT 4 — VBRI R TR Semp 7R BN B35,

235 Course Schedule
FNENDFEEfER T ZBWCEHEI S NS,

£FEPE (FH - EE)FDORELS E Homework
FNENDOEB R TEDOR == EEHNTTEL, EHRK
B BAEIZOWVT | IFRIARE, MEE R 52 e EELLVY,

2IH B RREEZ O TEEL, ZED HIEL LD

AAESTM D E# L% Grading System

BRI T D EHL A (40%) 38 L UL R —M60%WIZ L VFA A HIZ 235,

P ERRBRIE D S 4% Other Faculty Requirements

TRk #F 3 Textbooks
H U HE N HFER T B(informed by professors)

H# &I ERE Reading List

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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FlE4 Course Title

LW EIRF 3£ 1 [Laboratory and Field Work in Biosphere Science 1]

S ERER Subtitle

(KB 74— R R [

EEZE Instructor

i JZERR (NAKAJT Tatsuro] (b7 EWE 74— VR FH 2 — (FLIR))

B # B Other Instructors

o — 2 4 B 4 B[All Staffs of the Course] ORF B EEF FBt)

F Bf&AI Course Type B R EBE R PRL

BABLEE Year 2024 B EIFES Course Number 045103
AR Semester B E B 51 Number of Credits 4

B EMAE Type of Class ES HBRAER Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code

ENV_BS 6502

KS¥EI—R 8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FRERER ™

BRI (CEWPE R R )

LARJLa—R:-UAJL Level Code, Level

6 K2R (et - B M) HMF H GERIZNAORH , BHEHRERH)

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

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

0 ZOfh (A H7eb o)

EE3—K+E & Language Code, Language
Type

2 AARGE M ORGEDONAV TN, Tl B R ERIHENSFH(AA
i XA IEEE) R IE T DIRHE

thFEBIEEDAIE Availability of other NG
faculties
## R I8 Other Information LW R I BHEER

BEEMRAX Class Method

1 X 2ER H O o 2

F—"7—K Key Words
FBRAROFELAL AT | BREE IR SRE . BRI A, WA, BFAEAY)  BEMERR - F8 2K, T AA v ay

type and distribution of forests, ecosystem services, forest conservation, biodiversity, wildlife, presentation, discussion

232D H4Z Course Objectives

FAROL DL MAI72HERE . BRI (LR KIE Y2 ENTxE T DM DIGE M RIS A DR 4, THIFIH O
N7 OFREE R R ET D, PRSI O g 2 L% LI BIBNTORE 2B IR0 WA TERICE T 54
PR ILORL R B ZE B - W ZE D BLIK - 5 % OWFSRIR R E 12OV T, IEME TR B A D 5, Fio, RiEE ~D
LD AEBUT, FS OB SCHMEBEBIOIERM - BRAREEZERL , 5B OFEHOFROFIEIZ DN TEMESVEITD

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.

Zl|5Z B 4Z Course Goals

AFE OERBFEHEIL, LLTOLITHD,

L. BARSHFUCI T DM REROMRE, ERE, e, IR T2 BRSO FHHIC W TR 35,
2. BMAERER O BY7eHEEEIC B 32— AR RE R P E R B2 L, B0 DB 22 FE0H D,

3. BHEMIIIRA S IV TV WRIEN £ | <O RRRENGFIET DI LA R 5,

4. VIR — hOVERL - FER D F B/ EZRRERL, A5 % O E O F L FIEIZ DWW TO RSO AT,

The main goal of this exercise is as follows.

1. Understand the basic knowledge and matters concerning ecosystem functions, ecology, conservation, and utilization of forests
in Japan and the world.

2. Summarize own ideas on multiple functions of forest ecosystems based on the general perceptions and problems.

3. Understand that there are many research subjects because a lot of matters have not scientifically been clarified.

4. Making foundations for future directions and methods of scientific research, through experiences of preparing and presenting
reports.

2% EHE Course Schedule
AR EL, MEBREER L CREBERBIR), TAAD Y ary EEENLDT RAARIZED, FEERD D,

Students write a report material and make a presentation. The learning will be deepened by discussion and advises from teachers.

EFEFEE (FE-BEE)FDOANAELSE Homework
BRI D2 SR E D DIE A IE L, MEEBOER, LB T —ar OMREITH

It is required to collect information from relevant scientific papers and to prepare report materials and presentations.

ST BE#LH % Grading System

WEGEEIONE FERIRDL T AAT T ar ~DBINEB IR E 2L AT 5

Students will be evaluated comprehensively based on the contents of the report material, quality of presentation, participation
attitude in the discussion, and etc.

P ERRBRIE D S 4% Other Faculty Requirements
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TX R EF]E Textbooks

BRE ZEZORROAME OFERELL TOLIEND, ZOIEIZDOWTDT RAAL AL R IR, Fiz, ZNL DR
FEIZOWT, i Y2 B ERL S B ELREOR b2,

As searching for textbooks and reference books is also a learning task in this exercise, advice will be given on how to do this.
For each of these tasks, we will also introduce suitable textbooks and reference books.

H# &I ERE Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
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F1 B4 Course Title LR R IR T

[Laboratory and Field Work in Biosphere Science 1]

HEMAEE Subtitle Bt B ) [

EEZE Instructor

B3 #—RF [HOSHINO Yoichiro] (b7 A=W~ +— VR B F o 2 — (35))

B # B Other Instructors

a—2fH B B 2 BIAlL Staffs of the Course](KFFidrtflF %), g & X[GOTOH
Takafumil](Z 41— /LR % —)

F BfE7I Course Type BRER BRI R E

BAEERE Year 2024 EffE1EIFES Course Number 045100
#ARS Semester BEAREY B 57 % Number of Credits 4

B EMAE Type of Class EX HERAER Year of Eligible Student 1~2

W& F 252X Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_BS 6502

K5I —K -8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

E 105

BREEAH B (CEWPE R 50

LARJLa—E L ARJL Level Code, Level

6 AR (2t - B MR H CGERIZABROR H . HEHRERH)

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

5 {HH - I

IND¥EO—R £ Small Category Code, Title

0 ZOMh (A7t o)

S 3—F 558 Language Code, Language 2 BHAGER OBEFEDONAVIINAZ I S B ERIHEH SR (B AR
Type FEOITEER) I ET AR E

P EREIEZED T E Availability of other 1A

faculties

## R I8 Other Information LW R BRI BHEER H

BEEMRA X Class Method

1% 2R H (O i O 20)

F—"7—K Key Words
BEH B BRI R, S

2% BH4Z GCourse Objectives

B BRET R IS B 5 AR e B T 2 5 &

wLTEETD,

Zl|5Z B 4Z Course Goals

B BR LR 2 B D L R0 B T 2 & 12T . B HOBIFERBEOZATITTE I TE 2,

235 Course Schedule
% B ORI e Bl B A S 5720

(2 EREHDWITESMI BN TIE E1TI,

EBFEE (P -EEEDRELES E Homework
AR O YRR T TR B L OB 2179,

ST BE#LH % Grading System

AREA~OEDAMIZARDL, FONT R, BRFERIZE -T2,

fh 2 EBIE DS Other Faculty Requirements

TX R Z Tl Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

http://www.fsc.hokudai.ac.jp/farm/, https://www.hokudai.ac.jp/fsc/bg/, https://www.hokudai.ac.jp/fsc/1f/b—main.html

WEZEDHR—LR— Websites of Laboratory

% Additional Information

FIBAAA TR OB RNICIER 3528, Sl L8 I IRMRAN B R o — A F B ITEE T D2 L,
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FlE4 Course Title

E B B4 5238 1T [Laboratory and Field Work in Biosphere Science 11]

S ERER Subtitle

(e A fE - ZARME A ) [

EEZE Instructor

AHY 1E—HE [AIBA Shinichiro] (K=#F I ERER B R A FEf7)

B # B Other Instructors

o — 2 4 B 4 B[All Staffs of the Course] ORF B EEF FBt)

F Bf&AI Course Type B R EBE R PRL

BABLEE Year 2024 B EIFES Course Number 045110
AR Semester B E B 51 Number of Credits 4

B EMAE Type of Class ES HBRAER Year of Eligible Student 2~2

W &REF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code

ENV_BS 6502

KS¥EI—R 8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FRERER ™

BRI (CEWPE R R )

LARJLa—R:-UAJL Level Code, Level

6 KB (51 - B SEFTF B GERIZNEOFR H | WFEFRERH)

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

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

0 ZOfh (A H7eb o)

EE3—K+E & Language Code, Language
Type

2 HAGE K OSERHD AV A AR A
B LR A WE T DR

ERIHEMEFE (BA

PR BEEDRIE Availability of other

faculties

2 A

## R I8 Other Information

BEEMRAX Class Method

1 X2 2ER B O o #)

F—"J—K Key Words

M ZARNE, AR, ARAR, L M AR EBRAR RS B R BREEEHI, AR

2% BH4Z Course Objectives
EREZOBHAFHE T IEIZONTES

H|5Z B4E Course Goals

s LRRSOIR A T R R B AE A BT

235 Course Schedule
F~FINEP LTI

#REFE (PE-EB)FDODABRLSE Homework

W, B D

AAESTM D E# L% Grading System

EEHA~OBIRDL, BOFA T BRRREIEC TRHET S

fh 2 EBIE DS Other Faculty Requirements

TXAbZF}E Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{§% Additional Information

AR, SRR THED . - AR AW — 2D RSB E 2 BT E i %
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FlE4 Course Title

W BEI R 523 11 [Laboratory and Field Work in Biosphere Science 1]

S ERER Subtitle

(EfeEfsT) [

EEZE Instructor

I 3217 [KOSHIKAWA Shigeyuki] R4 HUER BREE R 2 0F22557)

B # B Other Instructors

o — 2 4 B 4 B[All Staffs of the Course] ORF B EEF FBt)

F Bf&AI Course Type B R EBE R PRL

BABLEE Year 2024 B EIFES Course Number 045104
AR Semester B E B 51 Number of Credits 4

B EMAE Type of Class ES HBRAER Year of Eligible Student 2~2

W &REF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code

ENV_BS 6502

KS¥EI—R 8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FRERER ™

BRI (CEWPE R R )

LARJLa—R:-UAJL Level Code, Level

6 K2R (et - B M) HMF H GERIZNAORH , BHEHRERH)

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

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

0 ZOfh (A H7eb o)

EE3—K+E & Language Code, Language
Type

2 AARGE M ORGEDONAV TN, Tl B R ERIHENSFH(AA
i XA IEEE) R IE T DIRHE

thFEBIEEDAIE Availability of other 1w
faculties
## R I8 Other Information LW R I BHEER

BEEMRAX Class Method

1 X 2ER H O o 2

F—"7—K Key Words
BEBNSERNE, 7o my— 64 2 REUR a] R
Genetic diversity, phenology, symbiosis, polymorphism, phenotypic plasticity

2% BH4Z GCourse Objectives
FE AL T, AR AR T 20 H e B il 28 1532,

Learn advanced methods on ecological genetics.

H|5Z B4E Course Goals

SRR B D DT FIEE IR AL ERS T75, D12, EEOBARE L L OEREICB DT T — X 2 im BRI B 52
L, AV TFIT 4 DHDFE R NET B 5485, BONTR BT — 2B 8L BT — a5 NEH 10T
60

Students should learn various methods for the analysis of biodiversity. In addition, students should acquire an ability to perform
original investigation on the basis of field and laboratory data. Further, students should acquire an ability for presentation.

{2 %51 Course Schedule

1) AN BIT2EEY OREBIE B L OVER T — 2 OIUE (1571#])
- W OERAE I L OVETR R O ZH AL D fEHT

- B HEEN ) OB LA B BRBE DO AT

- FHEENMW) D/ AR E

2) FREIZB I DEE ABE LA (154

- FEW) DAL L BFEAR I D FRHT

- B oA Bl & B AR O fEAT

3) BRI DBURIEAT (2541)

» 7 A NEIC LD OFERBIR O AT

- WERESN DL RICH LS RFEBAFROfRHT

- ZRICBE D DB T O HELERE DO fEAT

« RN LD E B R DO An R, BASEKOFENT

« ROV AAMEIC RO A8 B T DR E EFEBL S & — 2 DRt
1) Collections of data on animals and plants in the fields.

+ Collections of plants and analyses of phenology.

+ Collections of invertebrates and analyses of their habitats.

+ Classification and species identification of vertebrates.

2) Rearing and growth experiments in laboratory.

» Crossing experiments of plants and analyses of reproductive
systems.

+ Crossing experiments of insects and analyses of reproductive
systems.

3) Genetic analyses in laboratory

+ Analyses on genetic relation of populations by allozyme data.
+ Phylogenetic analyses by DNA sequences

» Analyses of evolutionary trends of genes associated with
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morphological diversity.

+ Analyses of heritability and heritable modes by crossing
experiments.

+ Identification expression analyses of genes associated with
phenotypic plasticity.

£mPEE (FPE-EE)EDNELS E Homework

FERITEIZDOWTOFBAFIZILSETH, Ml 2 K,

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.

RS D BE#ELH % Grading System
FEA~DOBIMBEE(T0%)B LR R— RGO LA IR 1T,

We assign the grade on the basis of scores that account ardency in lecture (weight of 70%) and submitted reports (30%).

fh 2 EBIE DS Other Faculty Requirements

TX A Z T} Textbooks

# &I ERE Reading List

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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F EH 4 Course Title E B B4 5238 1T [Laboratory and Field Work in Biosphere Science 11]
SRS RER Subtitle BES T4 [

EEZE Instructor A B3 [YAMAGUCHI Yoshifumi] {EIEEM#AFFERD

HHLUE B Other Instructors | =— A Z 5 £ B[All Staffs of the Course](KFFeER R FB5E)
FLEEAI Course Type BRESRHEBE R MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045109
HAR Semester HEREH B Number of Credits 4
BEMRE Type of Class FH FHRER Year of Eligible Student 2~2

W &REF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_BS 6502

K5I —F - B Major Category Code, Title ENV_BS Environmental Science Biosphere Science
RG] LR e (EMIE R E B

LARJLI—F:-LARJL Level Code, Level 6 KRB (& L - B A B CRRAZRNAEOER B e ER A)

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

INYEEO—R -4 Small Category Code, Title 0 ZOfh (A H7eb o)

E553—F 555 Language Code, Language 2 BARFER NRGEONAV HNAZE, ST R ERICHEHERE (AR
Type FE L TEGE) B E T DI

tFEEHEBEDTAE Availability of other 2 Raf

faculties

## REEIH Other Information LR R BRER A

BEEMRAX Class Method 1 kbR B Ok o A

F—"7—K Key Words
DTEWT BT, TaTAITA T IITAREY) B SAT T 4V I BEITENE, 0, LR

23D H1Z Course Objectives
BRI AT A2 g E 2 Em L CEET 5,

H|5Z B4E Course Goals
BRELr A I B TR B DB T 5m SCFEIciE T 5,

B%E1E Course Schedule
% B OB LBl B S SEHT2012, EREHDVITEIMBNTERETI,

EFEFEE (FE-BEE)FDORANAELSE Homework
FROBREDOTE EHELT, 4.5 BffREO B EFENEEND,

ST BE#LH % Grading System
FREEASORA AR, SFHNTRER, R RIS THI 5,

fhEEH BB DS Other Faculty Requirements

TX X #F W Textbooks
L E NSO

textbooks will be introduced by each advisor.

XI5 E X Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory
http://noah.ees.hokudai.ac.jp/emb/HP/

{§% Additional Information
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FlE4 Course Title

E B B4 5238 1T [Laboratory and Field Work in Biosphere Science 11]

S ERER Subtitle

(Bt [

EEZE Instructor

B M [NODA Takashi] (R I ERBREE R FHIF 7ER%)

B # B Other Instructors

o — 2 4 B 4 B[All Staffs of the Course] ORF B EEF FBt)

F Bf&AI Course Type B R EBE R PRL

BABLEE Year 2024 B EIFES Course Number 045105
AR Semester B E B 51 Number of Credits 4

B EMAE Type of Class ES HBRAER Year of Eligible Student 2~2

W &REF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code

ENV_BS 6502

KS¥EI—R 8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FRERER ™

BRI (CEWPE R R )

LARJLa—R:-UAJL Level Code, Level

6 KB (51 - B SEFTF B GERIZNEOFR H | WFEFRERH)

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

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

0 ZOfh (A H7eb o)

EE3—K+E & Language Code, Language
Type

2 KT R OB/ AV A AR, S B P E R B 2 78 (AR
LS 2 E T B

thFEBIEEDAIE Availability of other 1w
faculties
## R I8 Other Information LW R I BHEER

BEEMRAX Class Method

1 X 2ER H O o 2

F—"7—K Key Words
ERES, WPANRAR, WFSE T

23D H1Z Course Objectives

B A RE A B 9D B M R S i FE R R A2 B4 2 2 LB L TR .

H|5Z B4E Course Goals

YRR IS D PSR REFH A O B RN & = B e JE A BT,

225 Course Schedule
FEEE MERNHRE 5,

EFEFEE (FE-BEE)FDORANAELSE Homework

#9 10 KpE O T EER DL END,

AAESTM D E# L% Grading System

FAEA~OEERE LM BB B ANZEHT 3D,

fh = EH BB DS Other Faculty Requirements

TXAbZF}E Textbooks

X I5E ¥ Reading List

S HER—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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FlE4 Course Title

E B B4 5238 1T [Laboratory and Field Work in Biosphere Science 11]

S ERER Subtitle

(M EM B PER B Y

)0

EEZE Instructor

A ) [TAKAGI Tutomu] (RZ2FE/KER A ZERE)

B # B Other Instructors

o — A 4 B 4 B[All Staffs of the Course] RF BB EEF FBt)

F Bf&AI Course Type B R EBE R PRL

BABLEE Year 2024 B EIFES Course Number 045106
AR Semester B E B 51 Number of Credits 4

B EMAE Type of Class ES HBRAER Year of Eligible Student 2~2

W &REF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code

ENV_BS 6502

KS¥EI—R 8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FRERER ™

BRI (CEWPE R R )

LARJLa—R:-UAJL Level Code, Level

6 K2R (et - B M) HMF H GERIZNAORH , BHEHRERH)

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

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

0 O R E72H D)

S5 1—F- 558 Language Code, Language 2 EIZIE 5 OBZBEDO NSV HNAZ Y S BH R ERIFEHSE (A
Type VXIGE) AR E T AIRE

= EBRIEEDTE Availability of other 2 TT

faculties

## REEIH Other Information LR R BRER A

BEEMRAX Class Method

1 X 2ER H O o 2

F—"7—K Key Words
HHERB, FE EEE | 70— R —7 BNER

23D H1Z Course Objectives

WEEDBLNZEBL TEOEMMET EEZBEGT 2, EICBLIAAKRUVOLBIEER T2, toFFikEzLsZlbH D,

*7-, Kiskiz

BUILEREERH, EWTEFHA, WEEEMEPEI B 5 KA J2 8RS

BILEAN - FiEEERTILLH5,

F;Z B & Course Goals

@ VLB E ERE D2
@ MBS R D IELL BB E LR TED,
@ BHOBLE IEMED LRI T FHB KD,
@ FEBm=EANIC

\ZATIRHZ LN TED,

B 2K FERE IEL DR EIATOFEN KD,

2 ¥5HE Course Schedule
@ EPERLR)
@ ke
@ BB
@ TEHER

#REFE (PE-EB)FDODABRLSE Homework
RRSNOMBEONEZH B IEEL T2

HFAEIZ

ko

ST BE#LH % Grading System
JEIER B LR R =ML AR

fhEEH BB DS Other Faculty Requirements

TX R+ Z Tl Textbooks

H# &I ERE Reading List

SRR

L_R— Websites

WEEDH—LR— Websites of Laboratory
https://ees—hokudai-marine.jimdofree.com/

{§% Additional Information

FEOFEEFNFICOWTUIEEH B ICRWEbEDTE
Student should ask to the supervisor for actual contents.

216 /276




F EH 4 Course Title E B B4 5238 1T [Laboratory and Field Work in Biosphere Science 11]

AERER Subtitle CNEERZEINN

EE# B Instructor EH F% 1 [INAGASATO Chikako] (b5 A=ME 7 +— VRV 2 — ()

Y E Other Instructors | =T—AFH Y4 # 5 4 B[All Staffs of the Course](KZFEEREERL F05%)

F Bf&AI Course Type B R EBE R PRL

BABLEE Year 2024 B EIFES Course Number 045107
AR Semester B E B 51 Number of Credits 4

B EMAE Type of Class ES HERAER Year of Eligible Student 2~2

W &REF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code

ENV_BS 6500

KS¥EI—R 8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FRERER ™

BRI (CEWPE R R )

LARJLa—R:-UAJL Level Code, Level

6 K2R (et - B M) HMF H GERIZNAORH , BHEHRERH)

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

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

0 O R E72H D)

S 3—F 558 Language Code, Language 0 HAFETITHR

Type

hFEBBIEEDRE Availability of other 1 7]

faculties

## REEIH Other Information LR R BRER A
REZEMHA I Class Method 1 kbR B Ok o A

F—"7—K Key Words

K 90, FEE b, S AN XTI BERE, R, e=2 Uy s

BxoBE Course Objectives
7J<l%\f<%ﬁﬁﬁ BWTH EMIATRV, KEAEMIZOWTOAERE
BrmEL TS @’6

e
<
£,

B, AL L IO\ TR BRI 2 B i 4 5

Zl|5Z B 4Z Course Goals

ENENDT 4 — VBRI R TR Semp 7R BN B35,

235 Course Schedule
FNENDFEEfER T ZBWCEHEI S NS,

£FEPE (FH - EE)FDORELS E Homework
FNENDOFEEIEREDHR =LV EEHWTTEL, EERK
B BAEIZOWVT | IFRIARE, MEE R 52 e EELLVY,

ZICHAE B2 E 2N TEEL, EDRIERLID

AAESTM D E# L% Grading System

JEAE IR AT 69 2 B HHL A2 (40%) 3 L O AR — M60%)IZ L0 F A W FEAT 95,

P ERRBRIE D S 4% Other Faculty Requirements

TRk #F 3 Textbooks
H U HE N HFR T B(informed by professors)

H# &I ERE Reading List

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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FlE4 Course Title

W BEI R 523 11 [Laboratory and Field Work in Biosphere Science 1]

S ERER Subtitle

(KB 74— R R [

EEZE Instructor

i JZERR (NAKAJT Tatsuro] (b7 EWE 74— VR FH 2 — (FLIR))

B # B Other Instructors

o — 2 4 B 4 B[All Staffs of the Course] ORF B EEF FBt)

F Bf&AI Course Type B R EBE R PRL

BABLEE Year 2024 B EIFES Course Number 045111
AR Semester B E B 51 Number of Credits 4

B EMAE Type of Class ES HBRAER Year of Eligible Student 2~2

W &REF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code

ENV_BS 6502

KS¥EI—R 8 Major Category Code, Title

ENV_BS Environmental Science_Biosphere Science

FRERER ™

BRI (CEWPE R R )

LARJLa—R:-UAJL Level Code, Level

6 K2R (et - B M) HMF H GERIZNAORH , BHEHRERH)

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

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

0 ZOfh (A H7eb o)

EE3—K+E & Language Code, Language
Type

2 AARGE M ORGEDONAV TN, Tl B R ERIHENSFH(AA
i XA IEEE) R IE T DIRHE

thFEBIEEDAIE Availability of other NG
faculties
## R I8 Other Information LW R I BHEER

BEEMRAX Class Method

1 X 2ER H O o 2

F—"7—K Key Words
FBRAROFELAL AT | BREE IR SRE . BRI A, WA, BFAEAY)  BEMERR - F8 2K, T AA v ay

type and distribution of forests, ecosystem services, forest conservation, biodiversity, wildlife, presentation, discussion

232D H4Z Course Objectives

FAROL DL MAI72HERE . BRI (LR KIE Y2 ENTxE T DM DIGE M RIS A DR 4, THIFIH O
N7 OFREE R R ET D, PRSI O g 2 L% LI BIBNTORE 2B IR0 WA TERICE T 54
PR ILORL R B ZE B - W ZE D BLIK - 5 % OWFSRIR R E 12OV T, IEME TR B A D 5, Fio, RiEE ~D
LD AEBUT, FS OB SCHMEBEBIOIERM - BRAREEZERL , 5B OFEHOFROFIEIZ DN TEMESVEITD

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.

Zl|5Z B 4Z Course Goals

AFE OERBFEHEIL, LLTOLITHD,

L. BARSAHFUC U DM AEREROMRE, ERE, e, IR T2 BRI iSO FHHIC W CBEE T2
2. BMAERER O BY7eHEEEIC B 32— AR RE R P E R B2 L, B0 DB 22 FE0H D,

3. BHEMIZIIMEHSIL CORNWEEN L ZLOMERENFIET D2 BRI

4. VIR —hOVER - F8 K D LR EH R L, A5 % OFE O M0 T B DWW TO RS 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.

2% EHE Course Schedule
AR EL, MEBREER L CREBERBIR), TAAD Y ary EEENLDT RAARIZED, FEERD D,

Students write a report material and make a presentation. The learning will be deepened by discussion and advice from teachers.

EFEFEE (FE-BEE)FDOANAELSE Homework
BRI D2 SR E D DIE A IE L, MEEBOER, LB T —ar OMREITH

It is required to collect information from relevant scientific papers and to prepare report materials and presentations.

ST BE#LH % Grading System

WEGEEIONE FERIRDL T AAT T ar ~DBINEB IR E 2L AT 5

Students will be evaluated comprehensively based on the contents of the report material, quality of presentation, participation
attitude in the discussion, and etc.

P ERRBRIE D S 4% Other Faculty Requirements
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TX R EF]E Textbooks

BRE ZEZORROAME OFERELL TOLIEND, ZOIEIZDOWTDT RAAL AL R IR, Fiz, ZNL DR
FEIZOWT, i Y2 B ERL S B ELREOR b2,

As searching for textbooks and reference books is also a learning task in this exercise, advice will be given on how to do this.
For each of these tasks, we will also introduce suitable textbooks and reference books.

H# &I ERE Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
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F EH 4 Course Title E B B4 5238 1T [Laboratory and Field Work in Biosphere Science 11]

HEMAEE Subtitle Bt B ) [

EE# B Instructor 2B PE—RR [HOSHINO Yoichiro] (At 5 AEWIE 7 1 — VB s 27— ()

HHLEE Other Instructors | =1 — A4H Y # 5 4 B[All Staffs of the Course](KZFPiIRERIF0T), % & X [GOTOH
Takafumil](Z 41— /LR % —)

FLB7ERI Course Type BREFRFHERMELE

BASEEERE Year 2024 s E1FE-S Course Number 045108

HAR Semester A E B 18 Number of Credits 4

2BEMRE Type of Class e HHRER Year of Eligible Student 2~2

W& F 252X Eligible Department/Class

F>/8J> %' 3—F Numbering Code ENV_BS 6502

K5I —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

iR G BRER b (BRI

LARJLa—F:LAR)L Level Code, Level 6 K7Pt (&L - FMIE) FMFELE CERIMARNEFORE | HEHESEE)

th43#F3—K -4 Middle Category Code, Title 5 i - 9H

INAEEO—K 4 Small Category Code, Title 0 FDM A2 D)

‘EEE0—K - E & Language Code, Language 2 AARFER NRGEONAV HINAZE, ST R ERICHEHERE (AR
Type BB XITIEER) B E T AR

I EEEDTE Availability of other i)

faculties

## REEIF Other Information VR A RIBRER R

BEER A Class Method 1 *pms% 2R B G i o A0

F—"7—K Key Words
BEH B BRI R, S

2% BH4Z GCourse Objectives
P BB BR BE AL 2 I C B A RN - IS e H il 2 2 2@ L CES 95,

Zl|5Z B 4Z Course Goals
Bkt PR BR T AL 2 B3 2 SRR IS 2R B0 & B 2o, B DOMFFERRBE O ZATITNE I T& 5,

235 Course Schedule
& H OWFSRIC LB AR IR A B S 572012 EREHDVITEFIMI BV TER 21T,

EBFEE (P -EEEDRELES E Homework
AR O YRR T TR B L OB 2179,

ST BE#LH % Grading System
FREA~O BRI, GO, R RIS TR T 5,

fh 2 EBIE DS Other Faculty Requirements

TX R Z Tl Textbooks

H# &I ERE Reading List

S WRHR—LR— Websites
http://www.fsc.hokudai.ac.jp/farm/, https://www.hokudai.ac.jp/fsc/bg/, https://www.hokudai.ac.jp/fsc/1f/b—main.html

WEZEDHR—LR— Websites of Laboratory

% Additional Information
FHIBRIAE OB ENITIER T 528, i EH IRt & Lo — 2B GEE D2 8,
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F B4 Course Title T4—IVN B2 T [Special Course in Field Science I]

S ERER Subtitle [

FEHE Instructor i HE# [INAKAOKA Masahiro] (b7 A4 7 1 — VR RV 22— (R )

B, E Other Instructors | £H TF FINAGASATO Chikako(Z74—/ARtr&—), 1L HESIYAMAHA Etsuro)(7¢
— I REr&—), BB PE—BRHOSHINO Yoichiro)(7 4— /L REL & —)

FLB7ERI Course Type BREFRFHERMELE

BASEEERE Year 2024 s E1FE-S Course Number 045124

HAR Semester A E B 18 Number of Credits 1

2BEMRE Type of Class e HHRER Year of Eligible Student 1~2

W& F 252X Eligible Department/Class

F>/8J> %' 3—F Numbering Code ENV_BS 5502

K5I —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

iR G BRER b (BRI

LARJLa—R:LARJL Level Code, Level 5 KEFP (&1 - FEHR) BEMRL B (EENZNEOR B) . KER L@
ESad:

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

INAEEO—K 4 Small Category Code, Title 0 ZDM B EM2HD)

‘EEE0—K - E & Language Code, Language 2 ARGEROEFEONAV TN, SHERERIMEASE (AR
Type FESUTIGE) AR ET IR E

tFEEHEBEDTAE Availability of other 1 7]

faculties

## REEI Other Information R PEI R R BR R R E

BEEMRA X Class Method 1 kbR B O i o )

F—"J—K Key Words
T 4—)VRELE BB T o — VR B OKBEIAEY T FEBERL ., MEEAE AR RS, B, AEREE IR AR IR R

23D H1Z Course Objectives
FRARIE, R KB WEEERE O SR/ A RERICOW T, ZTDOREARN G BT AL, TOMMEED DD DI
WERIZR TIREIZ DWW, FEEZ B TEET2FEEAMET S,

Zl|5Z B 4Z Course Goals
HEBR EICHD SRR AERERIZOW T, ZORBENRRE H1EOBS2m U CHEARZIRD S,

{2 EFTE Course Schedule
BURE T BAF D50 Da— 2054428725, ZOMODFEYS—RDW T, FeE R R T T2 25,

LABR B 323 (PR - R BL) KB AT — S a2 J5L R R SR T | 28 R i SE BRI C B Gl 72

2. 8B/ PESEE (RIF) - AKBEAT — S a FIFUKPE SRR, GRROKEBRAT, 2 W il SR T C Rl T 7
3NBRRRAREE (15F) BMEAT — L a BT LR CHETE

4. 3B HIPE S () - BB AT — a2 TR TE

5. 8BNS E CFAT) K PEZER PR A D L s AL TRHRE T /2

EFEFEE (FE-BEE)FDORANAELSE Homework
AN N

ST BE#LH % Grading System
JRAEIRI B L LR —MZ LA A B

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

X I5E ¥ Reading List

B RHR— LR— Websites
https://www.fsc.hokudai.ac.jp/KANRYU/, https://www.hokudaiforest.jp/kyoten/, https://www.fsc.hokudai.ac.jp/suisan—
kyoten/

WEZEDHR—LR— Websites of Laboratory
https://www.fsc.hokudai.ac.jp/

{% Additional Information
AFH OB TS B RRZOW T, S FEICEBEBR WS ORI,
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F B4 Course Title 74—IVN BRI 923 1T [Special Course in Field Science II]

S ERER Subtitle [

FEHE Instructor i HE# [INAKAOKA Masahiro] (b7 A4 7 1 — VR RV 22— (R )

B, E Other Instructors | £H T F FINAGASATO Chikako(Z74—/ARtr&—), 1L HESIYAMAHA Etsuro)(7 ¢
— I REr&—), BB PE—BRHOSHINO Yoichiro)(Z7 4— /L REL & —)

FLB7ERI Course Type BREFRFHERMELE

BASEEERE Year 2024 s E1FE-S Course Number 045125

HAR Semester A E B 18 Number of Credits 1

2BEMRE Type of Class e HHRER Year of Eligible Student 1~2

W& F 252X Eligible Department/Class

F>/8J> %' 3—F Numbering Code ENV_BS 5502

K5I —K -8 Major Category Code, Title ENV_BS Environmental Science_Biosphere Science

iR G BRER b (BRI

LARJLa—R:LARJL Level Code, Level 5 KEFP (&1 - FEHR) BEMRL B (EENZNEOR B) . KER L@
ESad:

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

INAEEO—K 4 Small Category Code, Title 0 ZDM B EM2HD)

‘EEE0—K - E & Language Code, Language 2 ARGEROEFEONAV TN, SHERERIMEASE (AR
Type FESUTIGE) AR ET IR E

tFEEHEBEDTAE Availability of other 1 7]

faculties

## REEI Other Information R PEI R R BR R R E

BEEMRA X Class Method 1 kbR B O i o )

F—"J—K Key Words
T 4—)VRELE BB T o — VR B OKBEIAEY T FEBERL ., MEEAE AR RS, B, AEREE IR AR IR R

23D H1Z Course Objectives
FRAREE BB K8 MELERE O B4R A RERIZOW T, T DO REARN G ZFAE T Ao, FOIMEETED DD Dt
B2 FIEICOWT, EREEZBECHES T EF2BRETD,

Zl|5Z B 4Z Course Goals
HERK EICHD LR ARERIZOW T, ZOIG B HE T EOE G2 B CRFZTRD S,

{2 EFTE Course Schedule
BURE T BAF D50 Da— 2054428725, ZOMODFEYS—RDW T, FeE R R T T2 25,

LABR B 323 (PR - R BL) KB AT — S a2 J5L R R SR T | 28 R i SE BRI C B Gl 72

2. 8B/ PESEE (RIF) - AKBEAT — S a FIFUKPE SRR, GRROKEBRAT, 2 W il SR T C Rl T 7
3NBRRRAREE (15F) BMEAT — L a BT LR CHETE

4. 3B HIPE S () - BB AT — a2 TR TE

5. 8BNS E CFAT) K PEZER PR A D L s AL TRHRE T /2

EFEFEE (FE-BEE)FDORANAELSE Homework
AN N

ST BE#LH % Grading System
JRAEIRI B L LR —MZ LA A B

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

X I5E ¥ Reading List

B RHR— LR— Websites
https://www.fsc.hokudai.ac.jp/KANRYU/, https://www.hokudaiforest.jp/kyoten/, https://www.fsc.hokudai.ac.jp/suisan—
kyoten/

WEZEDHR—LR— Websites of Laboratory
https://www.fsc.hokudai.ac.jp/

{% Additional Information
AFH OB TS B RRZOW T, S FEICEBEBR WS ORI,
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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 2024 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

B E83—F- 558 Language Code, Language 2 HAGE R OBEGEDANAV I NAZHE ST RER IS (B A
Type FE XTI IR ET DI

P EBEIEEDTE Availability of other 2 Raf

faculties

## 2 FE1H Other Information RS E R PR R E [ERE ]

BEEMA Class Method 1 iz 3ERE B Cel o 20)

F—"J—K 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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FLB 4 Course Title BRI B2 B BIF %2 11 [Research in Environmental Materials Science 1I (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](KFBr BB AL FB5e)

FLB7ERI Course Type BREFRFHERMELE

BASEEERE Year 2024 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

W &RFEF - 25X Eligible Department/Class BB R E I

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

KHEI—K 4% 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

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 REWERFELEME B [XERE]

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

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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FLB 4 Course Title BB B Ea X SE 1 [Seminar in Environmental Materials Science 1]
HERER Subtitle 0
ETHE Instructor B ILE [Chief of the Division] (KZFBeER R} 22 05%)
B4 B Other Instructors | BB A E [All Staffs of the Division] (K ZBEERBEFHFRR)
FLB7EAI Course Type BRESR B MR E
BASELERE Year 2024 FMEIES Course Number 045129
HA Semester HF B 518 Number of Credits 4
B EREE Type of Class 3 G U (T | SRENR Year of Eligible Student 1~2
7%)
®HFF- U5 X Eligible Department/Class BREIME R K
F>/8J> %' 3—F Numbering Code ENV_EMS 6612
K7PE2—K -4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
A 5] BREEE P GREME R HIR)
LARJLa—F:LAR)L Level Code, Level 6 RFPt (& L - TP AR E CRENBRNAEORH SR B)

th43}#83—F -4 Middle Category Code, Title 6 WFFieE

INAEEO—K 4 Small Category Code, Title 1 BREEWVE B Fim Gl e

‘EEE0—K - E & Language Code, Language 2 BARFEROFEGEONAVINAZE, Tl BE R ERIHERSEE(HAR
Type BB X IEEE) U E T AR E

P EREIEZEDTE Availability of other 2 Raf

faculties

## BRZIF Other Information REMERFHLEE B [(MERE ]

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

F—"J—F Key Words

A SCEE B

Journal review

23D H1Z Course Objectives
&3S T 2 E N O TR A JAIER T2,

To learn the wide background of studies related to master’s thesis.

Zl|5Z B 4Z Course Goals
& L5 ST B A it DR FEEh 6] 2 B fiE 95,

Understanding recent progress in science related to master’s thesis.

235 Course Schedule
BREEME RIS o i L. EEARETHLELIMD NADRERZIEE , ZO0 B ORHOIEZ OV THE,

To attend a seminar, students will read and listen many reports of environmental materials science, and present a summary.

EFEFEE (FE-BEE)FDORANAELSE Homework
BT O TN BT 2RO L A% U325,

Prepare a resume of recent researches.

AAESTM D E# L% Grading System
(1) BEBLIOVERSEONE (FHIUE S . L PorT— a5, Bk, BIEE ala=r—3ar ), Q) #E~0
SIMBEEE, (3) TA ATy a AR HEERE (R, 25 NE) ICXZVR A IR 35,

Students will be assessed by presentation and responses, attitude for a class, and contribution for discussion.

fh = EH BB DS Other Faculty Requirements

TX R+ Z Tl Textbooks

H# &I ERE Reading List

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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FLB 4 Course Title R E R FEPIAFSE 1 [Research in Environmental Materials Science 1 (for Master’s
Thesis)]

SEEREE Subtitle 0

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)

FLB7ERI Course Type BREFRFHERMELE

BASEEERE Year 2024 K& &S Course Number 045148

HAR Semester TEF B 578 Number of Credits 8

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

W &RFEF - 25X Eligible Department/Class BB R E I

F2/8>%'3—F Numbering Code ENV_EMS 6622

KHEI—K 4% 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 6 RFPt (& L - FEPRD) AR E CRENBRNEORH SR B)

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

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

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 REWERFELEME B [XERE]

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

F—"J—K Key Words
REWERY LR
Environmental materials science, master’s thesis

2% BH4Z GCourse Objectives
BRIEME R I AIE L SR ERL ., FKETTO,

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

H|5Z B4E Course Goals
ZEBEICFL

Same as above

235 Course Schedule
FEH B ORIV REME R FIC BT 25017 S LR SUERR O S AT,
To study a thesis of master’s thesis under a supervisor.

EFEFEE (FE-BEE)FDOANAELSE Homework
WIFFRNZ L B2 U Y 55,

Prepare literature for the research.

ST BE#LH % Grading System
(1) WFFERRE A~ DI ARIL, (2) AURFEZR ., 3) RSN E ST LVR A IIZRHG§ 2,

Students will be assessed by professional attitude for research theme, presentation and master’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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F B4 Course Title BREEWE R I35 1 [Fundamental Course in Materials Science 1]
HERER Subtitle []
BB Instructor B F5 [SUGANUMA Satoshil (kR F 52 7T)
HHLUE B Other Instructors
FLB7EAI Course Type BREER LR MR E
BASEEERE Year 2024 K& &S Course Number 045149
HAR Semester 1% 8 (F % — | B Number of Credits 2
L)
BEMRE Type of Class b &R ER Year of Eligible Student 1~2
&P F} /52X Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_EMS 5100
KH¥EI—R A Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
RG] BRELF B CREME R 7R
LARJLa—F:-LARJL Level Code, Level 5 KZFZRE (&1 - B AL B GERNZNEOR B) . KEFEpEIhER

Edads

th43¥F3—K - 48 Middle Category Code, Title 1 FErEas

IND¥EO—K £ Small Category Code, Title 0 FDfth e B 72t D)

‘EEE0—K - E & Language Code, Language 0 HARGETITHFZHE

Type

P EREIEZEDTE Availability of other 2 Raf

faculties

## REEIF Other Information REWERFHELEME B [XERE]
BE=EA Class Method 1 xR AR B ol o &)

F—— |~“ Key Words
LS BT, JRFH0E., 5 7808, s

Chemlcal Bonding, Electronic Structure, Atomic Orbital, Molecular Orbital, Crystal Structure

BEnHIE Course Objectives
ﬂﬁ? IR T HE ?r@iFJr%J&b‘O“C?bJEU‘ I IC BT ETF ORI CEECHS, AEXRTIIEL O

B OIREED th%’véLT WAWARALFREGERBIT L, ENHDRE LB OREEEDBIRIZ OV TES,
Understanding of the basic principles of chem1cal bonding.
Fl|3%= H4Z Course Goals

WBDIARLIL DR T T BLOR S ORELZOMWEIZOWT, Jik - T OB TS L LSS & OB RN DEMRT 5,
From the standpoint of electronic structure of atoms and chemical bonding, students are expected to understand the structures
of atoms, molecules, and crystals.

{2 %51 Course Schedule
1. R—=7 DJFFAEARL LK DFE AT L
2. s,p,d,f 22 EDJFF-HIE TR O A
3. o AL kA IRERBLEL S T- O, MG L% “ERES
4. JDORIL &5y %ELE %’g@é
. [EIEOREE i oSS LT
Bohr’s atomic model and spectrum of hydrogen
s, p, d, f orbitals and periodicity of elements
o and = 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

o]

Q1 > W N~

£FEFEE (FE-EBFDABLSE Homework

MFEOY HETIZ, BB ELZEOZ L EITE2 LA, HONCONEEZHHRL COOREICOFT L, TEEEEOH B
ML, mERFMOBLEREL LR R RESND,

Before each lecture, students must read and understand the textbook. Standard homework times (preparation and reviewing)
should be over three hours for a lecture.

FESHMEi D B #E &A% Grading System
FER O RAE T L0 REAM,

Students will be assessed only by examinations(100%).

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks
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&5 EHE Reading List

Thx R L () 5 10 iR

TR A B (TF) 45 10 b

B bF BE»L0T7 7 a—F BRSO AR, 2008

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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FlE4 Course Title

BB E R A

I [Fundamental Course in Materials Science I]

S ERER Subtitle []

EEZE Instructor

> B [SHICHIBU Yukatsu] (K= BRER BERL FHIFFER%)

B # B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 K& &S Course Number 045150
HAR Semester 254 B 518 Number of Credits 2
ZEREE Type of Class Hisis XHERE R Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_EMS 5101

K5I —K -8 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

FREAER

BRTLF b CREDE R K

LARJLa—R-UAJL Level Code, Level

5 Kbt (11« BRI PR H CERERZRNAEDORR) | Kb ki

ESAEE!
th4#3—K+ 4 Middle Category Code, Title 1 FLAEaR
INP¥EO—F -4 Small Category Code, Title 0 Zofh (A RIRH D)
EE3—K+E & Language Code, Language 1 WEETITHRE
Type
HhZEEIEIEED TR Availability of other 2 K]

faculties

## R ZEI8 Other Information

BRI E RSP A [ ERE ]

BEEMRAX Class Method

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

F—"J—K Key Words
Chemical Bonding, Electronic Structure, Atomic Orbital, Molecular Orbital, Crystal Structure

23D H1Z Course Objectives

Understanding of the basic principles of chemical bonding.

F;Z B & Course Goals
From the standpoint of electronic structure of atoms and chemical bonding, students are expected to understand the structures
of atoms, molecules, and crystals.

$23E1H Course Schedule

This lecture focuses on basic principles of chemical bonding:
. Atomic Spectra and the Bohr Model

. Wave Nature of Electron and Electron in a 1D Box

. Electronic Structures and Periodic Properties of Elements
. Chemical Bonding and Molecular Geometries

. Intermolecular Interactions

. Solids

D O >~ W DN~

£mEE (FPE-EHE)EDNELS E Homework
Before each lecture, students must read and understand the textbook. Standard homework times (preparation and reviewing)
should be over three hours for a lecture.

RS D BE#ELH % Grading System

Assessed by examinations (100%).

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

XI5 E X Reading List
Atkins’ physical chemistry (10th ed.),”Peter Atkins, Julio de Paula: Oxford University Press, 2014

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{§% Additional Information

229 /276




F B4 Course Title BR BB B JL%55 1 [Fundamental Course in Materials Science 11]
HERER Subtitle 0
EEZE Instructor i IEME INAKAJIMA Kiyotakal (R 2HFSERT)
HHYUE B Other Instructors
FLB7EAI Course Type BREER LR MR E
BASEEERE Year 2024 K& &S Course Number 045151
HAR Semester 1% 8 (F % — | B Number of Credits 2
L)
BEMRE Type of Class b &R ER Year of Eligible Student 1~2
&P F} /52X Eligible Department/Class
F2/31)2 %4 3—FK Numbering Code ENV_EMS 5100
KH¥EI—R A Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
RG] BRELF B CREME R 7R
LARJLa—F:-LARJL Level Code, Level 5 KZFZRE (&1 - B AL B GERNZNEOR B) . KEFEpEIhER
¥FHH

th43¥F3—K - 48 Middle Category Code, Title 1 Feiiim

INAEEO—K 4 Small Category Code, Title 0 ZDM (B ErHm)

S 3—F 558 Language Code, Language 0 HAGETITOIRE

Type

I EEEDTE Availability of other NG

faculties

## REEIF Other Information REWERFHELEME B [XERE]
BE=EA Class Method 1 xR AR B ol o &)

:\'——'7 F Key Words
HAESE, o2 —, mobat—, T RV X— ALFERT b B TER, EES . K E

2% BH4Z GCourse Objectives
2 OREYOWEOEAIL, ALFERE S OB/ E O (R7a) b ONLEMR (vra) 7B b E Lk 275, Rl
ETIHESRR S 2L R A A S L Ic kT =7 u B L E S0 8 O L —D 2L O R A TfiE T 5,

H|5Z B4E Course Goals
WE DL T RN X — DR E A~ s ald S HEE TS,

235 Course Schedule
L REOME
LB R
LB BRI
. WA E OFHESRS SR A
RESUREERIR
. B
. PrERA L

- S R

OO\]CDDW»#-QJN»—A

£FEPE (FEH - EE)SFDORELS E Homework
FERIOFZFENTEEHETHL,

ST BE#LH % Grading System
FBR OO BRI T IV ETAHE (100%) .

fh 2 EBIED S Other Faculty Requirements

TXAbZF)E Textbooks

BB IEERE Reading List
TR 2B LS 55 10 ki Peter Atkins, Julio de Paula & ; F87 5o [1EH] 3R BEEZEFEA, 2017

S HEHR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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FlE4 Course Title

PR e Bl S FL sS4 I [Fundamental Course in Materials Science 11]

S ERER Subtitle [

EEZE Instructor

9 B oK [TAKANO Yuta] (EFRBIAHFZE0)

B # B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 K& &S Course Number 045152
HAR Semester 254 B 518 Number of Credits 2
ZEREE Type of Class Hisis XHERE R Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_EMS 5101

K5I —K -8 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

FREAER

BRTLF b CREDE R K

LARJLa—R-UAJL Level Code, Level

5 Kbt (11« BRI PR H CERERZRNAEDORR) | Kb ki
F#FH

th43#3—K 4 Middle Category Code, Title 1 JEGe
INYEEO—R -4 Small Category Code, Title 0 Z DM R B H72H D)
S 3—F 558 Language Code, Language 1 BEFE TR

Type

B EEDT S Availability of other N

faculties

## R ZEIH Other Information

BRI E RSP A [ ERE ]

BEEMRAX Class Method

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

F—"J—K Key Words
Ideal gas, Enthalpy, Entropy, Gibbs energy, Chemical potential, Equilibrium constant, Reaction rates

23D H1Z Course Objectives

Understanding the basic principles of chemical thermodynamics and chemical kinetics.

F;Z B & Course Goals
From the standpoint of macroscopic level, students are expected to understand the relationship between chemical
transformation and energy.

$23E1H Course Schedule

This lecture is focused on basic principles of chemical thermodynamics and kinetics:
. The first law of thermodynamics: heat and work

. The first law of thermodynamics: reversible changes

. The first law of thermodynamics: enthalpy

. The second law of thermodynamics: entropy

. The second law of thermodynamics: Gibbs energy

. Phase transformation and equilibrium of pure chemical substances
. Thermodynamics of gas mixtures

. Thermodynamics of solutions

. Thermochemistry

. Chemical equilibrium

. Chemical kinetics: rate laws

O© 00 N O U1 = W DN —

—_
— O

—_
N

. Chemical kinetics: elementary reactions
. Chemical kinetics: reaction mechanisms

— =
> W

. Final examination

#REFE (PE-EB)FDODABRLSE Homework

The students need to review the contents of the lesson.

AAESTM D E# L% Grading System

Assessed by examinations (100%).

fh 2 EBIED S Other Faculty Requirements

TX R EF]E Textbooks
No textbook is specified, and the class will be based on the handouts.The level of the course is expected to be comparable to

that of “Physical Chemistry” by Atkins.

H# &I ERE Reading List

BEAR—LR— Websites
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WEZEDHR—LR— Websites of Laboratory

% Additional Information
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F B4 Course Title BB R I35 T [Fundamental Course in Materials Science 111]
HERER Subtitle 0
EHEHE Instructor /NP FEB [KONISHI Katsuakil (KRB HIERBRBERL 20F 50 0%)
HHLUE B Other Instructors
FLB7EAI Course Type BREER LR MR E
BASEEERE Year 2024 K& &S Course Number 045153
HAR Semester 1% 8 (F % — | B Number of Credits 2
L)
BEMRE Type of Class b &R ER Year of Eligible Student 1~2
&P F} /52X Eligible Department/Class
F273>4'3—F Numbering Code ENV_EMS 5100
KH¥EI—R A Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
RG] BRELF B CREME R 7R
LARJLa—F:-LARJL Level Code, Level 5 KZFZRE (&1 - B AL B GERNZNEOR B) . KEFEpEIhER
¥FHH

th43¥F3—K - 48 Middle Category Code, Title 1 Feiiim

INAEEO—K 4 Small Category Code, Title 0 ZDM (B ErHm)

E553—F 555 Language Code, Language 0 HAGECTITORE

Type

I EEEDTE Availability of other NG

faculties

## REEIF Other Information REWERFHELEME B [XERE]
B ER A Class Method 2 X ER B Bzl

F—"J—K Key Words

AT

2% BH4Z GCourse Objectives
AL FIIRBIR T2 E L EME R A DL THD, BHILE M OREE, HECLUMETEHEN S 2R 2Tz -
TND, R TIEEARNLR AL AW OMEE B LOZEDORISIZONWTES,

H|5Z B4E Course Goals
FH LA OME % FHEEDDBEL . 2 e LI AR A LSS O R BB fiF 55,

235 Course Schedule
1. AL MOREIE LS

2. BHER DAL IUPAC s ik

3. IRERHNIE & T IR

4. SR L BRI

5. FtamEs /N

6. BEHIEOFHIE BN E (BT K| -l 5, Bt
7. FEARAREREFE DM L RS

EFEFEE (FE-BEE)FDOANAELSE Homework
HROY P ETIT, HREOAUEIZ LG A, HONCUDONEFERL TSR EICOZTL 2L, TH L1EH 0 | B R
W, BERMOBLZHEU LN EZEESND,

ST BE#LH % Grading System
PR O B 2 LV EA,

fh 2 EBIED S Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List
N—NERERR LS~ —b B R

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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FlE4 Course Title

BB E R AR

i I [Fundamental Course in Materials Science I11]

S ERER Subtitle [

EEZE Instructor

/NEFH 5% [ONODA Akira] (R=2BE - ER BR B2 AL =240 7EBE)

B # B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 K& &S Course Number 045154
HAR Semester 254 B 518 Number of Credits 2
ZEREE Type of Class Hisis XHERE R Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_EMS 5101

K5I —K -8 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

FREAER

BRTLF b CREDE R K

LARJLa—R-UAJL Level Code, Level

5 Kbt (11« BRI PR H CERERZRNAEDORR) | Kb ki

ESAEE!
th4#3—K+ 4 Middle Category Code, Title 1 FLAEaR
INP¥EO—F -4 Small Category Code, Title 0 Zofh (A RIRH D)
EE3—K+E & Language Code, Language 1 WEETITHRE
Type
HhZEEIEIEED TR Availability of other 2 K]

faculties

## R ZEIH Other Information

BRI E RSP A [ ERE ]

BEEMRAX Class Method

3 AR ERL B (- HB ok )

F—"J—K Key Words
Organic Chemistry

23D H1Z Course Objectives

Understanding of basic principles of organic chemistry.

F;Z B & Course Goals
Students are expected to understand the structures and properties of organic compounds and the basic principles of organic
reactions.

$23E1H Course Schedule

. Bonding and Isomerism

. Alkanes and Cycloalkanes

Alkenes and Alkynes

. Aromatic Compounds

. Stereoisomerism

. Organic Halogen Compounds

. Alcohol, Phenols, and Thiols

. Ethers and Epoxides

Aldehydes and Ketones

10. Carboxylic Acids and Their Derivatives
11. Amines and Related Nitrogen Compounds
12. Spectroscopy and Structure Determination
13. Examination

© 00 3 O O W» W DN +—

EFEFEE (FE-BEE)FDOANAELSE Homework
Before each lecture, students must read and understand the textbook. Standard homework times (preparation and reviewing)
should be over three hours for a lecture.

ST BE#LH % Grading System

Assessed by examinations (100%)

fh 2 EBIED S Other Faculty Requirements

T A #F} & Textbooks

Organic Chemistry: A Short Course,/H. Hart, L. E. Craine, D. J. Hard
Organic chemistry,/McMurry, John: CENGAGE Learning

Organic chemistry,/ Janice Gorzynski Smith:New York : McGraw—Hill Education

H# &I ERE Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{§% Additional Information
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F1 B4 Course Title oy FEREE S5 1 [Advanced Course in Molecular Environmental Science 1]

HEREB Subtitle 0

FEEHE Instructor R #— [KAMIYA Yuichi] (KB HERBR SRR 0 7ERE)

B %4Z B Other Instructors

FLB7ERI Course Type BREEHEFHE R ELE

BASEEERE Year 2024 K& &S Course Number 045130

HAR Semester 15214 B {7 Number of Credits 2

BEMRE Type of Class s IR Year of Eligible Student 1~2

¥ &% 25X Eligible Department/Class

F2/8J2 %' 3—F Numbering Code ENV_EMS 5302

K7E2—K -4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

G BREF AP R E R R

LARJLa—R:LARJL Level Code, Level 5 KR (& - M) PR A GEENZAEOR B) . KER L@
ElE

4380 —F -4 Middle Category Code, Title 3 Fidm

IN¥EO—R £ Small Category Code, Title 0 Z DM FEHI72H D)

B E83—F- 558 Language Code, Language 2 HARGER OEEOASAAV IR, SHBRERIMEASHE (AL

Type FEUTIEE) AR E T AR

I EIEEDTE Availability of other 1 7Af

faculties

## BREEIF Other Information RS E R PR R B RIMER B ] (2024 F 1T D)

BEEMAR Class Method 1 cFifi i 3E R B el o 20)

F—"J—K Key Words

2% BH4Z GCourse Objectives

H|5Z B4E Course Goals

235 Course Schedule
AAEFE(FBREL 720

EFEFEE (FE-BEE)FDOANAELSE Homework

AAESTM D E# L% Grading System

fh = EH BB DS Other Faculty Requirements

TXAbZF}E Textbooks

X I5E ¥ Reading List

S HER—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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F EH 4 Course Title AR E B 553 T [Advanced Course in Biomaterials Chemistry 1]

SEEREE Subtitle 0

EFH A Instructor /NEFF 5% [ONODA Akira] (R=BEHIERER B B2 FERE)

HHLUE B Other Instructors

FLB7EAI Course Type BRESR B MR E

FAERLERE Year 2024 FEIES Course Number 045135

HAR Semester 15214 B {7 Number of Credits 2

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

&P F} /52X Eligible Department/Class

F2/31)> % 3—FK Numbering Code ENV_EMS 6312

KS¥EI—R 8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
RG] BRELE B CREME R 7R

LARJLa—F:-LARJL Level Code, Level 6 KEERBE (&1 - BEPIRR) B AL E CRRZNAFOFR B | FeiEEFRB)

4380 —F -4 Middle Category Code, Title 3 Fidm

INSEIO—R -4 Small Category Code, Title 1 AR E R

=80 —F- 558 Language Code, Language 2 HAGE R OBEGEDANAV I NAZE, S B R ER A S5 (AR
Type FE XTI IR ET DI

thFEBBIEEDRE Availability of other 1 AJ

faculties

## ®EEIF Other Information REWE R HEL AR B BRIRERE ]

BEEMA Class Method 2 bR B (iR

F—"J—F Key Words
2N g WS B A~ AR
Protein, Nucleic acid, Carbohydrate, Lipid, Biomass

2% BH4Z Course Objectives
FERYE DOREE ERERE, A A~ ADFHIZ DN TS,

In this course, you can learn structure and function of biomolecules, and biomass applications.

F;Z B & Course Goals

BN KA BE IR &R B OREE LHEREIC DWW T, ZDRIH F A B R HZENTED, Fio, A AF < ADF|
FEE R R T 2B A B ST 2,

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.

235 Course Schedule
2R O LR
3% SO

KER DA i HE

B R

vl

INAFT T )y —

Structure and function of proteins
Enzymatic reaction

Structure and function of nucleic acids
Carbohydrates and lipids

Metabolism

Biotechnology

EFEFEE (FE-BEE)FDOANAELSE Homework
WROY A ETIC, AR EZOYET2IF A, TOAREHIEL OOOREIZOTLIL,

You should read and understand the textbook on the topic.

ST BE#LH % Grading System
HERBIRI (30%) ELHR—R(70%) ZH G BIZFHME 92
Students will be assessed by attendance (30%) and report (70%).

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

X I5E ¥ Reading List
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T —h EF (L, F)D. Voet, J. G. Voet: E{LZFRA

Biochemistry, /D. Voet, J. G. Voet

AR AY— AL ]. M. Berg, J. L. Tymoczko, G.J. Gatto, Jr., L. Stryer: B s b2 [R A
Biochemistry,/J. M. Berg, J. L. Tymoczko, G.J. Gatto, Jr., L. Stryer

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory
https://onoda-lab.jp/

% Additional Information
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FlE4 Course Title

EARE B8535 T [Advanced Course in Biomaterials Chemistry 11]

S ERER Subtitle [

EEZE Instructor

M K#t [UMEZAWA Taiki] OR52Be HUER BR B B2 F 92 RE)

B # B Other Instructors

T §ESC[OKINO Tatsufumi] (HIERER 525 A 72 05%)

F BFER Course Type R R E

BASELERE Year 2024 ErfEEIF S Course Number 045136
H#AR8 Semester 25734 H {78 Number of Credits 2
BEMEE Type of Class X 3t &R Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code

ENV_EMS 6312

KS¥EI—R 8 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

FRERER ™

BRTLR B BRET R K0

LARJLa—R:-UAJL Level Code, Level

6 R2EPe (e 1 - S0 MR H GERIZNAOFR B | IF7EFEERH)

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

3 K

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

L A E R

EE3—K+E & Language Code, Language
Type

2 AKGEMORFEDONAV L HNARE, ZBA R ERIHENSTH(AA
Al ST IEGE) 2R IE D1

PR BEEDRIE Availability of other

faculties

1A

## R I8 Other Information

BRI E R B PHRER B DRIRER A )

BEEMRAX Class Method

1 e 2ER H O o 7))

F—"7—K Key Words
RIS AL A e
Natural Product Chemistry, Chemical Ecology

2% BH4Z GCourse Objectives

(B LR ANE B 72 8 RN A % U CAEMD LB AR IMEZNTWBIERE BT
B ZNHDORIREHILEMIIDONTRELL A Z &L, HERERET IR T AWM BERZ B35 E CHEETHD, Kik
FETIIRAEMILEMIZBT 205 (R LB L O A RE ) O IEFEIZ OV TS,

Understanding of basic principles of natural product chemistry and chemical ecology.

H|5Z B4E Course Goals

KR F I JOME A A e 0 Sl 2 B AR5,

The students will get an understanding on basic principles of natural product chemistry and chemical ecology.

225 Course Schedule
1. RIAEIL AW ORGSR E
2. REKEBILE DA AL

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.

EFEFEE (FE-BEE)FDOANAELSE Homework

LIR—MERZE DT 0 B EFB NS,
Writing reports.

AAESTM D E# L% Grading System

ZNREE (20%) LR — ] (80%) (2L~ CTEHM§5,

Students will be assessed by activities toward class (20%) and written reports (80%).

fhEEH BB DS Other Faculty Requirements

TX R -#FEE Textbooks

X I5E ¥ Reading List

S HEHR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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FlE4 Course Title

F B EAEHME 22555 T [Advanced Course in Environmental Nano—Materials Chemistry I]

S ERER Subtitle [

EEZE Instructor

A 48— [KAMIYA Yuichi] CRZEBEERERBE R} HFIERT)

B # B Other Instructors

B {Z[HIROKAWA Jun](HIERBRELRLEMFIERE), K&K #&—[OTOMO Ryoichi](MiBRER 5E

Bl 7ERT)
F BfE7I Course Type BRER BRI R E
BASELERE Year 2024 EsEZI&E-S Course Number 045137
#ARS Semester 254 B {51 # Number of Credits 2
BEMEE Type of Class s X ERLENR Year of Eligible Student 1~2

W& F 252X Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_EMS 6322

K5I —K -8 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

E 105

BRTLR B GREED R K

LARJLa—E L ARJL Level Code, Level

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

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

3 ¥rim

IND¥EO—R £ Small Category Code, Title

2 F/ HE R

EE3—K+E & Language Code, Language
Type

2 AAKGEMORFEDONAV N, ZBA R ERIHENSTH(AA
Al AT HERR) R E T OB

S EEED TS Availability of other

faculties

i)

## R I8 Other Information

BRI E R S PR B DRI ER H )

BEEMRA X Class Method

1 % % AR H O O )

F—"7—K Key Words

il BREEE . 7V — 0 IAN —  REULE TV U8 AV iR— L bR B ROSE E i

Catalytic chemistry, Environmental remediation, Green sustainable chemistry, Atmospheric chemistry, Ozone layer, Ozone
hole, Photochemical oxidant, Chemical kinetics

23D H1Z Course Objectives

AFEERITATEL L 0 T TSNS, R TIEZY— AL E I L OBRELE L D720 DML FIZ DOV T O EREELIS
MZFRRT 5, 24 TIERUE B K OSRHRENC I T Db F MO A 75 L8010, 2L F R E R KERTE R EE DB
A BRfRT 2,

This advanced course is composed of two parts. In the first half of the course, students will understand basic principle and
applications of catalytic chemistry for clean synthesis and environmental purification. In the last half of the course, students
will understand chemical reactions in the stratosphere and troposphere as well as their relationship with environmental problems
in the atmosphere.

F|3%= H4Z Course Goals

(AD) AL 1A 2 ZERfR T D,

(A2) fil AL R EE R 2R B LICE D IR > TV B EHHT B, T2, 5% EDIDNCEHBR TEANIFET 5,
(A3) il I i 0 BR84S OV M e VA 2 BR AR 52,

(B1) pJE ., it EnZ U IiT 54 A i A S T 5,

(B2) BUEEIZ 3T DA v O R 1 R A RS IR ERRIZ LT D > TRl T& 5,

(B3) xiiilEzdsi b RKB kit s ., b F ATy 7| Bt/ S OBREERMBEEOBREFHI T& 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% EHE Course Schedule

(A1) ol oD Fflk

(A2) R 2 XD 7 — A A R
(A3) filt s i kB 2e R Lk DAL
(A4) FIE IS i 0D IS )i o8 i

(AB) fiiE oo Wy 30 7 1

(B1) Fifi
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(B2) REULFZIT B SO EE G GEfRBESOS . 53 7 BUG . =BG, EHIRREE D
(B3) gAY v (T~ i A RO A A R — v D)

(B4) xtifcl& A Gl A DA |z, CO LRALKFE DI L, # i KR iHEYDIL )
(B5) KR=7 ey /v (KRB b —RAEKT =)L)

(A1) Fundamentals of catalysts

(A2) Catalysis for clean organic synthesis

(A3) Catalysts for purification of air and water

(A4) Kinetics for catalysis

(A5) Characterization method for catalysts

(B1) Introduction

(B2) Chemical kinetics in the atmosphere (photodissociation, bimolecular reaction, three—body reaction, steady-state
approximation)

(B3) Stratospheric ozone (Chapman mechanism, catalytic cycles for ozone loss, ozone hole chemistry)

(B4) Tropospheric ozone (tropospheric ozone formation, CO and hydrocarbon oxidation, chemistry of urban air pollution)
(B5) Atmospheric aerosols (atmospheric oxidation and secondary organic aerosols)

EFEFEE (FE-BEE)FDOANAELSE Homework
MBRNEELEETHIENEELY,

Students are expected to review what they studied in class.

ST BE#LH % Grading System

AL EDZNZIUTHOWN T, RERED 7 FILL O 2 SataHl o5 L3 2, BI-IERE~DSIREEE (20%) |, L
A= (30%) | #BR (50%) (2L TR T %, 13, FFE~DSIMAELE (30%) . LR — b (T0%) 128> THHM 32, Fe A& Al
P2t OB ERE L CGEM T2,

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.

P ERRBRIE D S 4% Other Faculty Requirements

TX A Z T} Textbooks

XI5 E X Reading List

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
SN D S i (The R

Materials will be distributed in the class.
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F1 B4 Course Title F R MY S 45 I [Advanced Course in Environmental Nano—Materials Chemistry 11]
HERER Subtitle 0
EHEHE Instructor /NP FEB [KONISHI Katsuakil (KRB HIERBRBERL 20F 50 0%)
Y E Other Instructors | £4y FHEISHICHIBU Yukatsu](MERERBE R} 245 9E05%)
FLEEAI Course Type BRESRHEBE R MR E
BASELEEE Year 2024 FEIES Course Number 045138
HARS Semester 1% #) (24— | BAIE Number of Credits 2
)
BEMRE Type of Class s IR Year of Eligible Student 1~2
¥ & =F 252X Eligible Department/Class
F>/8J> %' 3—F Numbering Code ENV_EMS 6322
K7PE2—K -4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
G BREF B R E R R
LARJLa—F:LAR)L Level Code, Level 6 RFPe (& L - TP AR E CRENBRNEORH  BHEfEER B)

th43#F3—K -4 Middle Category Code, Title 3 Frim

INGFEO—F -4 Small Category Code, Title 2 F BREER Bl

E553—F 555 Language Code, Language 2 HARGE K QHGEONRAV NI, ZilF R ERIHHSE(AA
Type BRI IGE) B E T AR

P EREIEZED T E Availability of other 2 NGl

faculties

## REEIF Other Information REWERFEL R B RIRVERE]

BEER A Class Method 2 X ER B (—BiE k)

F—"7—K Key Words
BT By A F I ITAE— T R

2% BH4Z GCourse Objectives

BRI RLSENTERWVHEOOL D THLE S TALEIZDONT ARG T OBEN R EO AR M, A, K,
TR BREEEDONDDOVEWEBET S, Fio, B T MBI T A Y —72 ORI T AE O L RHEIZ DV T
‘J“/S“o

F|3%= H4Z Course Goals
ﬁf&%éc"\?r RBIY TALE W . kT SR T VAR — DA, G Y728 ORI S5 FAR L BREER Lo/
HT 5,

$23E1H Course Schedule
BT E OIS REZORE)E
BT ORI L RS
CEATES TR

BRI DE K
= /\%kf)ﬁfi
. H5) %1!:%0)}—&
R EAEA
8 T@@J%ﬁﬁitizwﬂe HERT
9. B BEEIRD LTS
10. & BSEROE THEGE LT
11. &J@F /7 7R 58— LS
12. &JJ/TF ) ITAZ—DH AR L

~N O O &~ W DN~

EFEFEE (FE-EBFDABLSE Homework
HROY HETIZ, HONLOHNEBELREL TOOBREICOFLE, TEHEEE OB EREMIL, RERFBOBIZ/HL LR
HZEENn5,

AAESTM D E# L% Grading System
BREAOBINEEE LR TSR D (40%) ELR—FHDHWOTT AR (60%) THEART5

P ERRBRIE D S 4% Other Faculty Requirements

TXAbZF)E Textbooks

X I5E ¥ Reading List
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S HEHR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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F1 B4 Course Title R B R Ea T [Advanced Course in Environmental Nano—Materials Chemistry III]

F % REH Subtitle @_ S W R | o W B & bk % [Introduction to Physics and Chemistry at
Electrode/E ectrolyte Interfaces]

EFH A Instructor AR —= [YAGI Ichizo] (KFBE I ERER IR A 5E0%)

HLEH B Other Instructors | N E[KATO Masaru] (MUERER BE R F£0F7C0E)

FLB7ERI Course Type BREFRFHERMELE

BASEEERE Year 2024 K& &S Course Number 045139

HAR Semester 254 B 578 Number of Credits 2

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

W& F 252X Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_EMS 6322

K5I —K -8 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

E 105

BB CREME A0

LARJLa—E L ARJL Level Code, Level

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

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

3 i

IND¥EO—R £ Small Category Code, Title

2 F/SABERHY

E553—F 555 Language Code, Language
Type

2 HARFEN CEFEONAV INAZE, ST R ERIEHNSE(BAR

BRI IGE) B E T AR

S EEED TS Availability of other

faculties

i)

## R I8 Other Information

BB R KPR R B DERER A ]

BEEMRA X Class Method

1 % % AR H O O )

F—"7—K Key Words

BERRENEG, T /AEEME, B O 7, B, R8s, Bk

Surface structure of solid materials, Nanostructured materials, Self-assembled monolayer, Electrochemistry, Semiconductor
electrode, and Electrocatalysis

23 B4E Course Objectives

BROHEE, BT IREA BRI HL 410, BRI 0T /L ~OL THEE FI S LTS A B2 D ONS S TR B OR%
FhL AR, BHMICBE T2 AL BB O ORI A S EEBIT, TRV F =BT SARASL T LT T NA AR E BB R
T A~DIEHIZBELTHEE 32,

This course fosters an understanding of functional design, construction, and characterization of structurally—defined interfacial
and molecular materials based on solid structure and electronic states for the applications toward environmental science
including energy—conversion device and sensors.

H|5Z B4E Course Goals
BRALE - ERR IR FO R, A SRS EARR DO S, D, BRI OV TOT /L~ L TOBREZRD HEELIT, ff
FILETF S,

Upon completion of this course, students will understand (1) fundamentals of electrochemistry and solid surface science,
(2)structure, properties and functions of structurally—defined solid surfaces on a nano-level, and (3) the methods for their
construction.

$23E1H Course Schedule

1. ERR A E D LA

. EREE OE THE

BB DA DIRBEEZ D)

B RO E B T

. BREFEREICBITDETBE)

. BRKREO S TEMERER L
CPRERERIZITD O) BB EILZ 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

S Ol W= g0 0 W

. Molecular modification and functionalization of solid surfaces
7. (Photo-)Electron transfer and its control at semiconductor electrodes

EWFE (P WEEONELESE Homework
MR ET DL,

Review is necessary after the lectures.

FRIESEM ) E# &5k Grading System
FE~OSINREE©25%), FEID/INTAN25%), FHIRDOL R —RHDWIEERERGO%) L > TREN T2,

Grading: attitude toward lectures(25%), results of quiz (25%), and report and/or examination (50%).
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fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

H 515 F X & Reading List

BT BEOT L IE - AR — RS BB S, 1996

wRALT SR =D RRE P BRI, 2016

Electrochemistry at Metal and Semiconductor Electrodes,”Norio Sato: Elsevier, 1998

S BRHROBE BRI ERLT IR, B R AT S =4k R, 2013

SOLIDS and SURFACES: A Chemist’s View of Bonding in Extended Structures,”Roald Hoffmann: Wiley-VCH, 1988
Surface electrochemistry : a molecular level approach,” John O’M. Bockris and Shahed U.M. Khan: Plenum, 1993

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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F B4 Course Title JEE SR A5 1 [Advanced Course in Molecular Photonics and Electronics Science 1]

EE 2 H Subtitle Fundamentals and applications of electronic spectroscopy[Fundamentals and applications of
electronic spectroscopy]

FEEHE Instructor Vo SAF R BFA [BIJU VASUDEVAN PILLAL (FEFAHERFZERT

HHLUE B Other Instructors

T BT Course Type BRETR PR R MR H

FAERLERE Year 2024 EEIES Course Number 045140

HAR Semester 2 B {7 Number of Credits 2

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

&P F} /52X Eligible Department/Class

F273>4'3—F Numbering Code ENV_EMS 6331

KH¥EI—R A Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

iR RERR REYER Y5

LARJLa—F:-LARJL Level Code, Level 6 KEEBE (&1 - BEPIRE) B AL E CRRZNAFOR B | FeiEEFRB)

th43#0—F -4 Middle Category Code, Title 3 Fidm

IND¥EO—F -4 Small Category Code, Title 3 NEFFF

S 3—F 558 Language Code, Language 1 BEFE TR

Type

P EEIEED TR Availability of other 1Al

faculties

## REEIF Other Information BREWERFFHEL R B RIRER B ]

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

F—"J—K Key Words

Blackbody radiation, Maxwell’s equations, Wave equation, Light-matter interactions, Molecular orbital theory, Franck—-Condon
principle, Beer—-Lambert law, Jablonski diagram, Kasha’s rule, Fluorescence lifetime, Semiconductors, Quantum confinement,
Fermi function, Heterojunctions, Light—emitting devices, Solar cells

232D H4Z Course Objectives

Understanding of the basic principles of electromagnetic radiation, energy states of molecules and semiconductors, absorption
spectroscopy, fluorescence spectroscopy, density of states, and applications of light—-matter interactions to light—emitting
devices, and solar cells.

F:ZE B 48 Course Goals

From the standpoint of spectroscopy, classical mechanics, and quantum mechanics, students are expected to develop a basic
understanding of the properties of light, electronic states of organic molecules & semiconductors, and fundamentals of light—
matter interactions at the organic molecular and nanomaterial levels. This goal will be approached by introducing and discussing
the properties of light, the principles of optical absorption and emission, quantum confinement in semiconductors, and the
fundamental characteristics of P-N junction devices such as LED, and solar cell.

{2 %51 Course Schedule

(1) Electromagnetic radiation

(2) Maxwell’s equations

(3) Wave equation

(4) Franck—Condon principle

(5) Energy states of molecules and materials
(6) Fundamentals of absorption spectroscopy
(7) Fundamentals of fluorescence spectroscopy
(8) Semiconductor materials

(9) Quantum confinement and density of states
(10) Heterojunctions and superlattices

(11) Light—emitting diodes and solar cells

(12) Scientific report writing skill development

EFEFEE (FE-BEE)FDOANAELSE Homework

Students should revise the lesson after each lecture and solve the problems that will be assigned.

ST BE#LH % Grading System

Assessment will be made based on attendance (30%), interactions in classes (20%), and report writing (50%).

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks
Principles of Fluorescence Spectroscopy,” Joseph R. Lakowicz: Springer, 2006
Molecular Photophysics and Spectroscopy,” David L. Andrews:Morgan & Claypool Publishers, 2014

245 /276




Quantum Wells, Wires and Dots: Theoretical and Computational Physics of Semiconductor Nanostructures,Paul Harrison:
Wiley, 2009

XI5 E X Reading List

Students are encouraged to read journal articles related to the keywords listed above

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{§% Additional Information
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F1 B4 Course Title S EA B4 1 [Advanced Course in Molecular Photonics and Electronics Science 11]

HEEREE Subtitle 0

EHEZE Instructor AR &7 [INAKAMURA Takayoshil (BB T B #HFSCHTH B 2V — T /72 ey —ifsety
ol “‘)

B # B Other Instructors

T B3I Course Type RER M A

BHEAERE Year 2024 KR EIF S Course Number 045141

AR Semester 158 (B4 — | BAGI# Number of Credits 2
L)

BEMEE Type of Class s X ERLENR Year of Eligible Student 1~2

¥ &% 25X Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_EMS 6332

K53 —K -8 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

E 105

BB CREME A0

LARJLa—E L ARJL Level Code, Level

6 REABE (&1 B SEPTRH GEIRIZNEOF B | IHEEERH)

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

3 ¥rim

INAEEO—K 4 Small Category Code, Title 3 NETTREFE

S 3—F 558 Language Code, Language 2 H jTKﬁ &Uﬁ‘%ﬁn@/\/ﬂ) VINARE, AT WEHERE (HAR
Type Gt BB) B E T O

P EREIEZEDTE Availability of other 2 Iﬁf

faculties

## R ZEI8 Other Information

BRI S PR B DRIRER H

BEEMRA X Class Method

L % % AR H O O 24)

F—"J—K Key Words
BRI, A auiE, o1, 8, Bk,

& TP <07 20, AR R

2% BH4Z Course Objectives
BTN =)= rIAN — D= DE
=

B A

EPERT B S - M - AR R LA B 9D S 2 e 3

H|5Z B4E Course Goals

Gy YRGS D53 « i P 1 - P A I -

uXu

e S 2 B AL A OB BB 5,

$23E1H Course Schedule
o i

. A

. O

. AE SR OB & SO

. BRAME

. MT%&EJ’%EE@

T ORER 1
CEOTOREM I

N SUNY:EL |

O© 00 3 O U1 = W DN —

£FEPE (FH - EE)SFDORELS E Homework
WAL A LS B LI OEEIEZO LI oW THENUD TETRZENLEELL,

AAESTM D E# L% Grading System
A~ DBINHELE(25%), fEEIDE B EL/ N R —R25%), FHRDL R —RHANIRERGOWIZ L~ TEHd 5,

fh 2 EBIED S Other Faculty Requirements

TXAbZF)E Textbooks

H# &I ERE Reading List
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BEAATRIET /IR REN ALZERLA, 2009
AREDPEAL T ORE TRREETR (LR, 2006

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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F EH 4 Course Title BRBEAREEA L 224555 1 [Advanced Course in Environmental Catalytic Chemistry 1]
HERER Subtitle 0

EEZE Instructor i IEME INAKAJIMA Kiyotakal (R 2HFSERT)

B4 B Other Instructors | B8 S5 [SUGANUMA Satoshil (B 222 H), KA R 022 5T
FLEEAI Course Type BRESRHEBE R MR E

FAERLERE Year 2024 FEIES Course Number 045142

HAR Semester 1514 B {7 Number of Credits 2

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

W &REF - U5 Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_EMS 6342

KHEI—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
RG] BRELE B CREME R 7R

LARJLI—F:-LARJL Level Code, Level 6 KEEBE (&1 - BEPRE) B AL E CRRMZNAFOR B | FeiEEFRB)

th43#0—F -4 Middle Category Code, Title 3 Fidm

INSEIO—R -4 Small Category Code, Title 4 BREEAREAL

E553—F 555 Language Code, Language 2 HARFENR CEFEONAV INAZE, ST R ERIEHSE(BAR
Type FE X TIRE) IR ET DI

thFEEIEED TR Availability of other 1Al

faculties

## REEIH Other Information BREWERFFHEL R B RIRER B ]

BE=EMA Class Method 1 iz 3ERE B Cel o 20)

F—"7—K Key Words
V) — Rt R — R AR, FRtR RCARGL, FREREBARLL, TEVEY A OB ERYT, BIROA T, HAFTREIR, 7V—
VI AR) —

2% BH4Z GCourse Objectives
(bF B DR E LR O T ELR 1D —D T D “flE” 1DV THR S, A RTRER IFEATE I Lok AR o Foip b 52 b i Lo
B9 Bl Aoim O B R H AT E T 5.

F;Z B & Course Goals

(1) #— R b & AV — R D3E VAT T &S,

(2) FRFFRO7R R L) — A Fh I DR Y L A E S DWW T ZF DRSS BT O T IE 2 BRI 5.

Q) kDRI A3 727V — 2 rIAN) — OHEEIZ & 59 D0 E ] T& 5.

(4) kOB AETRE R B EREFIH U= ZEi b i BE B i o2 e 7 NP, 20ovva 2 BiF§ 5.

2 %5HE Course Schedule

(1) frbldEoD FLRgE - ¥ — R AL DA FR 72 il AE
(2) [E Al oD FERE - (R A 72 [ Al B &7 o il AF H o0 PR
3) V=2 IAN —par &7k

(4) FEMY NeIED JFHL LR 7255 B COTE A%
(5) FRAN Gy 1% BTz [ A it oo A s AT 151
6) Aib 7 a e R BT A ERAEOF] H

(7) BREEMRAEL 132

(8) B L DT 7 A A VAR

(9) [ ARMEEZFI L 72 S A~ AL (D)
(10) FEAf AR L7 S A A~ A28 a2 (ID)

#REFE (PE-EB)FDODABRLSE Homework
RN EEE T HIENREL,

RS D BE#ELH % Grading System
BB O T HLL EO M E AT O SMEE S5, BIHIIREA~OSINREE (30%) LLAR— R (T0%) 128> TR 375,

fh 2 EBIED S Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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F EH 4 Course Title BRBEAR AL 22555 I [Advanced Course in Environmental Catalytic Chemistry 11]
HERER Subtitle 0

EHEHE Instructor EHK 3 [TAKAKUSAGI Satoru] (RAERHAAIFZERT)

HHLUE B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 K& &S Course Number 045143

HAR Semester 254 B 518 Number of Credits 2

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

W &REF - U5 Eligible Department/Class

F2/8J2 %' 3—F Numbering Code ENV_EMS 6342

K7PE2—K -4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
RS RERFP CREYER TR

LARJLa—F:LARJL Level Code, Level 6 KEERE (&1 BEPIRE) BEMRLE CRERRZNAOR B | HeiEER B)

th43#F3—K -4 Middle Category Code, Title 3 Frim

INGFEO—F -4 Small Category Code, Title 4 BRET ARG

‘EEE0—K - E & Language Code, Language 2 BHARFERLOFEGEONAV INAZE, Tl BE R ERIHERSEE(HAR
Type FEXTIRE) IR ET DI

I EEEDTE Availability of other 1 7Af

faculties

## BRZE I8 Other Information RS E R PR R B RIRER B ] (2023 FEIXBHEET)
BEEMA Class Method 2 %t AL B (i)

F—"J—K Key Words
R, AN R, R E IRE, RS, SRS, AR, B X RREHA

2% BH4Z GCourse Objectives
EE OIS, B IRIE, RISHEDIEFIZ OV CRO, BHER I TGN E D IIHEIT T 200 E B35,

H|5Z B4E Course Goals

(1) kL I E A TED,

(2) RAEZHET 57200 Miller FiE%EHIHTES,

(3) WAL & LA 28 DEWEBL TS,

(4) FEEFISDAH =X LT % Langmuir-Hinshelwood #kEL Eley—Rideal #HIZ DWW TR TX 5,
(5) fRIBEAFZE I 3T, I AL EBUN ER BRI TR BN OV TE 5,

2 ¥5HE Course Schedule

(1) fligt 1T Amr s 2

(2) BIE F- DR IE~DE R LG

(3) KOG

(4) BEHOETIEE

(5) WyERW 25 AL 5

(6) RELIE

(7) [ AR ik I s

(8) K mAFFE Bt X AREHEZ T LTS P YA b O RS B R E IRAT & RS A7 B

EFEFEE (FE-BEE)FDORANAELSE Homework
WBERAREEETHENEELL,

AAESTM D E# L% Grading System
SO 7B LR LB ARl Gl 95, BT RSN L R — N ONEIZID R 35,

fhEEH BB DS Other Faculty Requirements

TX R -#FEE Textbooks

X I5E ¥ Reading List
N—y P RELT AR - AR - HE— - HEE L FEA, 2010
Introduction to Surface Chemistry and Catalysis, 2nd Edition,” Gabor A. Somorjai* Yimin Li: John Wiley & Sons, Inc., 2010

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory
https://www.cat.hokudai.ac.jp/takakusagi/

% Additional Information
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F EH 4 Course Title 4y FBRBE F 4556 1 [Advanced Course in Molecular Environmental Science 11]
HERER Subtitle 0

BB Instructor B2 8 [All Staffs of the Division] (K=FF7ER R 2B2)

HHYUE B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 K& &S Course Number 045131

HAR Semester 254 B 518 Number of Credits 2

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

W &REF - U5 Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_EMS 5302

K5I —K -8 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

FREAER

BRTLF b CREDE R K

LARJLa—R-UAJL Level Code, Level

5 REERe (et - B M) SR H GEERZNAOFRR) | REEB @R
F#FH

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

3 i

IN3#Ea—F - & Small Category Code, Title 0 Zofh (A RIRH D)
EE3—F 555 Language Code, Language 2 HARGE R OWFEDONAV U TNAZE Sl E R ERICHEHEE (AR
Type BB X T IEEE) B E T AR

PR BEEDRIE Availability of other

faculties

IT

## R ZEIH Other Information

BRI A RSB R H

BEEMRAX Class Method

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

F—"J—K Key Words
BREEWE R
Environmental materials science

232D H4Z Course Objectives
BREME RO DN 7 AT THEI T 5,
This lecture provides recent topics of environmental materials science.

H|5Z B4E Course Goals
RIEWE R FOM B A 2R T 5,

To understand resent researches in environmental materials science.

225 Course Schedule
KHEDFR T LA LB L O DYIC T Bk 3417,

Omnibus lectures about relationship between chemical substances and environment will be provided.

#REFE (PE-EB)FDODABRLSE Homework

FRAESME D E#EEH % Grading System

(1) RE~OSMEE, 2) MBI THVR—PONFIZL > TEHEE T2, FNEILORMEIO LRI, (1) 50%, (2) 50%E3
5,

Assessed by participation in classes (50%) and report for assigned task (50%).

fh 2 EBIE DS Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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FlE4 Course Title

S EREZHEG T [Advanced Course in Molecular Environmental Science I11]

S ERER Subtitle [

EEZE Instructor

B2 8 [All Staffs of the Division] (KRZEPZERHEEL £ F%)

B # B Other Instructors

F Bf&AI Course Type B R EBE PR

BAEERE Year 2024 EsEZI&E-S Course Number 045132
#ARS Semester 254 B {51 # Number of Credits 2
BEMEE Type of Class i Y RER Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_EMS 5302

K5I —K -8 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

FREAER

BRTLF b CREDE R K

LARJLa—R-UAJL Level Code, Level

X5

5 REFERe (et - B M) SR H GEERIZNAOFRR) | REEB @R
F#FH

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

3 i

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

0 ZDM AR D)

EE3—K+E & Language Code, Language
Type

2 AARGEMORFEDONAV N, ZBA R ERIHENZTH(AA
Al ST IEGE) 2R IE DI

PR BEEDRIE Availability of other

faculties

1Al

## R ZEIH Other Information

BRETWE R A BB R B (2024 ARFEPHRRHETY)

BEEMRAX Class Method

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

F—"J—K Key Words

23D H1Z Course Objectives

H|5Z B4E Course Goals

225 Course Schedule
AR IBEL 2V

EFEFEE (FE-BEE)FDOANAELSE Homework

ST BE#LH % Grading System

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List

S HER—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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F1 B4 Course Title BRI E Bl 545513525 1 [Special Lecture in Environmental Materials Science 1]

R Subtitle KR OB D E S ST O SO & | 8RR T SOG O iR B[

BB Instructor e M [KAMIYA Yuichi] ORFBEHIERER R R A 5ER%)

HBH A Other Instructors | B4 1= [NOMURA Junko] (R T.HEKF)

T BT Course Type EREAFREEMEA

FAERLERE Year 2024 K EIBIES Course Number 045144

HAR Semester HEREH B {7 Number of Credits 1

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

&P F} V52X Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_EMS 6400

KHEI—K 4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
RG] BRELE B CREME R 7R

LARJLI—F:-LARJL Level Code, Level 6 KEEBE (&1 - BEPRE) B AL E CRRMZNAFOR B | FeiEEFRB)

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

INYEEO—R -4 Small Category Code, Title 0 =D R B HI72H D)

S 3—F 558 Language Code, Language 0 HAGETITOBRZE

Type

hFEBBIEEDRE Availability of other i)

faculties

## REEIH Other Information BREEWE R S SRR
BEXM AR Class Method 1k i ZER B O iE O 70)

F—"7—K Key Words

BAIMEZ LI, BAT A AR =T AER @JRERLY ., JH i, SRAMETE, WAE | SUSEEAS

23D H1Z Course Objectives

ERAREE B CTOWAE S FORER, TNODUSHIE 2T~ 715255, Ko HRAIICESI LML A5, B4

ALLAY R —F 2B R 72 A E T I SV TH D,

Zl|5Z B 4Z Course Goals

[ (ARG 2 DB AT Z LTeD BV D EE R HZENTELLIITRD,

235 Course Schedule

1) [ PRl oo FREE R 1% (BE AR

AN —F AWENZ DN T (HEE)

2) AR —Z A O T L S

3) AV AR —F Al D I

4) BERAIE DX ¥ 5 7 Z B — a0 b RO R
PAFAMIOWT ()

5) PATA+ L THDLFDOWkEEBH)

6) TA T A b LTl R GRS

EFEFEE (FE-BEE)FDORANAELSE Homework
BTGB E 2D H DB NAEEE T 5,

ST BE#LH % Grading System

HUE  ZETO/NT ANEER, BROL AR Mo BICFHIE T2,

fhEEH BB DS Other Faculty Requirements

TX A Z T} Textbooks

H# &I ERE Reading List

S HEKR—LR— Websites

WEEDH—LR— Websites of Laboratory

{§% Additional Information
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F1 B4 Course Title PR ME Bl 545 513525 11 [Special Lecture in Environmental Materials Science 11]
HERER Subtitle 0

BB Instructor e M [KAMIYA Yuichi] ORFBEHIERER R R A 5ER%)

HLHE Other Instructors | # M FHHE[YOSHIDA Hisao] (FUAL K =)

T BT Course Type EREAFREEMEA

FAERLERE Year 2024 FEIES Course Number 045145

HAR Semester HEREH B {7 Number of Credits 1

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

&P F} V52X Eligible Department/Class

F273>4'3—F Numbering Code ENV_EMS 6400

KS¥EI—R 8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
RG] BRELE B CREME R 7R

LARJLI—F:-LARJL Level Code, Level 6 KEEBE (&1 - BEPRE) B AL E CRRMZNAFOR B | FeiEEFRB)

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

INYEEO—R -4 Small Category Code, Title 0 =D R B HI72H D)

E553—F 555 Language Code, Language 0 HAGECTITORE

Type

thFEBIEEDAIE Availability of other )

faculties

## R I8 Other Information BRI E R B B R B
BEEMEHE Class Method 1 b2 3ERY B o i oD A1)

F—"7—K Key Words
I, e, N A Rk

23D H1Z Course Objectives
fil gt - S AR BLI L BR R - XL X — DO H RN CEDF—T 7. /0y —Thbh. KifiFlZL-> T, WER O X0 IR
EGHZEEHELTNS.

Zl|5Z B 4Z Course Goals
fir < Se b D s LIS I O W TR+ A2 L2 BT,

235 Course Schedule
EHREATHEET 5.

1. fidiik oD JLptk

2 Al oD FE Tk

TR — BT L —

4.3V 7 b

S A4 I MR (CZERFEEASELELLY)
6. kiR B ERIT

1A A i

EFEFEE (FE-BEE)FDOANAELSE Homework
ZOHOHRNBICHOWTEBTHENEEND,

BT B #E L% Grading System
BIRAOBINIKRBL, VAR —NENSREBINHIET T2, FE~OZIMIEEG%)BL LR —rDONE (50WIZL> TR
5

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

H# &I ERE Reading List
BEAEREF Y772V —ar /L NAE - &5 AR B ekt

S HER—LR— Websites

WEZEDHR—LR— Websites of Laboratory
http://yoshida.jinkan.kyoto—u.ac.jp/

{§% Additional Information
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F EH 4 Course Title BREEW B R R B3 2R M [Special Lecture in Environmental Materials Science I11]

F 5 REH Subtitle B RLX— 4354 [High—energy spectroscopyl[]

EEZE Instructor A #ith [OKAMOTO Takuya] (FE7-#F#HFZEHD

L E Other Instructors | /\AE ZNSE[YATSUHASHI Tomoyuki] (KPR ST K F)

FLEEAI Course Type RER AR A

FAERLERE Year 2024 FEIES Course Number 045146

HAR Semester HEREH B {7 Number of Credits 1

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

&P F} V52X Eligible Department/Class

F2/31)2 %4 3—FK Numbering Code ENV_EMS 6400

KS¥EI—R 8 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science
RG] BRELE B CREME R 7R

LARJLI—F:-LARJL Level Code, Level 6 KEEBE (&1 - BEPRE) B AL E CRRMZNAFOR B | FeiEEFRB)

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

INYEEO—R -4 Small Category Code, Title 0 =DM RERH!)

‘EEE0—K - E & Language Code, Language 0 HARGETITHFZHE

Type

tFEEHEBEDTAE Availability of other 1]

faculties

## REEIH Other Information BREEWE R S SRR
BE=EMA Class Method 1 iz 3ERE B Cel o 20)

F—"7—K Key Words
X #R, BEZEERAME, W, 4 — =@, X #RoiE

23D H1ZE Course Objectives

BT RNE = HFEORBETHD, JT-HA NI TL X BMOMENER, B TIREBOZEERE T, 8t X Sk,
—V BT, SBICENGEIE LR WS A R O KR 2R T 52t HET 5, Kb A Tl TLDOMA
YER DM b TRV E 228 R DL 2 DRI DWW T T MY e~ DI % 5 0 CBiR 975,

H|5Z B4E Course Goals
X #pEHOWAEEOATIERO NI TR S OHTEDRBLLZ OIS AIZOWT, SLIZEZEEA IS T 0 DR 7
BREEIC OV TH B TX AT k%ﬁi’fk?éo

2 %5HE Course Schedule
HEHERERTEETS

- XA ]
BT

B RV E ST S5 .G

- XHRIUSL S5

. B2 SR AR OTE

b RRE LY 2 — R UK AE

S O >~ W DD~

#REFE (PE-EB)FDODABRLSE Homework
ZDHDHFRENFIOWTEE T2,

AAESTM D E# L% Grading System
FEA~DOBINREE (0% I L L R —FDNEGOWIZ L TR 5,

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 BRI Bl S4B 325V [Special Lecture in Environmental Materials Science V]

EE R Subtitle 0 B B OBE ~ O il BB BE & B R F KON b D £ {7 7 o 7% [Inorginic materials —
photocatalytic function and the basics of synthesis and geometry of crystal —]

EEHA Instructor E¥a NAF N ESA [BIJU VASUDEVAN PILLAI] (5 1 BHEAFZE0T)

XA Other Instructors | ## MEJA[FURUBE Akihiro)(f & K%%)

FLEFE5 Course Type BREFRFHERMELE

BASEEERE Year 2024 K& &S Course Number 045147

HAR Semester A E B 578 Number of Credits 1

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

W& F 252X Eligible Department/Class

F>/8J> %' 3—F Numbering Code ENV_EMS 6400

K7PE2—K -4 Major Category Code, Title ENV_EMS Environmental Science_Environmental Materials Science

G BREF B R E R R

LARJLa—F:LAR)L Level Code, Level 6 RFPe (& L - TP AR E CRENBRNEORH  BHEfEER B)

th43#F3—K -4 Middle Category Code, Title 4 Rl T

INAEEO—K 4 Small Category Code, Title 0 FDM B AEr2bm)

E553—F 555 Language Code, Language 0 HAGECTITORE

Type

P EREIEZED T E Availability of other 1A

faculties

## REEIF Other Information R E R SRR E
B E=EA Class Method 1 xR AR B ol o &)

F—"7—K Key Words
Electron transfer, nanomaterials, solar energy conversion

2% BH4Z GCourse Objectives

NE RIS DT G ETE H LT e L =B BE R OB L F R KGRI R E T A AD FAE B A 340
FHEXTITH, HABLIE DI TOD B KT 2kl 1 OE A, B 0B, HEE B ORBELS I W CTiER T
bo KEEEMIAE DN TWDHEE 1FZFDOFEHLSHICOWTHAT S, N2 T, 2O FI R A D70 DO E
L — P — 3 WiEOFH AL Fll O RGE A F 27 AFFED EFNZ DN TO BiRHIED HND I LN,

H|5Z B4E Course Goals

SEEME Gy T B I OEER) O AEER IOV TERBLNIZIR R Z LR TES,
TR IEIC BT 20 OB HEEIOVWT, RIGHIZ D TR TE5,

AL B O K= R — WO T % = RN —UENL LG H AT IV ADBLSR TR T& 5,
AL FEEBRIEOOESEL T, 7V AL —H—% W20 B OW TR BLA B T& 5,

235 Course Schedule

PNCEERNN oY M QRYSY o WA E S a) =t N Y i I AN = 2B NGRS )R

AT DAL TV D BB RS TR 7- DO E A E, B BE, REE T BEIOREML IS HIZOWNTESG FEH),
INBWALFH R E P RDID DL —— 3 WIED JFEBLE e T DOAFFED EFNZ W T AR ETED DG i),

#REFE (PE-EB)FDODABRLSE Homework
ERD AL HLERONDONEE B EL TILIL,

ST BE#LH % Grading System
T DRI T DL AR —NEEE STICER S 95,

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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FlE4 Course Title

BREMEF9238 1 [Laboratory Work in Environmental Materials Science 1]

S ERER Subtitle [

EEZE Instructor

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

B # B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 K& &S Course Number 045133
HAR Semester HF B 518 Number of Credits 4
ZEREE Type of Class e XHERE R Year of Eligible Student 1~2

W &REF - U5 Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_EMS 6502

K5I —K -8 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

FREAER

BRTLF b CREDE R K

LARJLa—F:-UAJL Level Code, Level

6 R2EPe (e 1 - S M) S5 MR H GERIZNAOFR R | IFEFEERH)

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

IND¥EO—R £ Small Category Code, Title

0 ZOfth (e A Hi7etm)

E5Ea—NK - &5 Language Code, Language
Type

2 HAGE R OSEEDAAV L TNAZE, ZlERER MM SFE (A A
Al ST IEEE) 2R IE DI

S EEED TS Availability of other

faculties

i)

## 2 FE1H Other Information

RS E R R BAER H

BEEMRAX Class Method

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

F—"J—K Key Words
HEERIYHT

Instrumental analysis

23D H1Z Course Objectives
RSB R HIC BT ANt kA E ST 5,

Learning research methodology and technics in environmental materials science.

Zl|5Z B 4Z Course Goals
RSB RIS BE T ANt kA E ST 5,

Learning research methodology and technics in environmental materials science.

235 Course Schedule
BHBECL AT OB EE1T),

Practicing research methodology and technics.

#REFE (PE-EB)FDODABRLSE Homework

ST BE#LH % Grading System

REA~DBINAEFE(50%), fEEIDOLR—NE06IZE> TR 5,
Assessed by attitude of participation(50%), and reports (50%)

fh 2 EBIE DS Other Faculty Requirements

TX R -#FEE Textbooks

X I5E ¥ Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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FlE4 Course Title

BREEME Bl 59238 I [Laboratory Work in Environmental Materials Science 11]

S ERER Subtitle [

EEZE Instructor

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

B # B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 K& &S Course Number 045134
HAR Semester HF B 518 Number of Credits 4
ZEREE Type of Class e XHERE R Year of Eligible Student 2~2

W &REF - U5 Eligible Department/Class

F>/31) >4 3—F Numbering Code

ENV_EMS 6502

K5I —K -8 Major Category Code, Title

ENV_EMS Environmental Science_Environmental Materials Science

FREAER

BRTLF b CREDE R K

LARJLa—F:-UAJL Level Code, Level

6 R2EPe (e 1 - S M) S5 MR H GERIZNAOFR R | IFEFEERH)

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

IND¥EO—R £ Small Category Code, Title

0 ZOfth (e A Hi7etm)

E5Ea—NK - &5 Language Code, Language
Type

2 HAGE R OSEEDAAV L TNAZE, ZlERER MM SFE (A A
Al ST IEEE) 2R IE DI

S EEED TS Availability of other

faculties

i)

## 2 FE1H Other Information

RS E R R BAER H

BEEMRAX Class Method

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

F—"J—F Key Words
A AV N
Presentation

23D H1Z Course Objectives
RSB R HIC BT ANt kA E ST 5,

Learning research methodology and technics in environmental materials science.

Zl|5Z B 4Z Course Goals
BREWE RSB T ANt kA E ST 5,

Learning research methodology and technics in environmental materials science.

235 Course Schedule
BHBECEL AW OB EE1T),

Practicing research methodology and technics.

#REFE (PE-EB)FDODABRLSE Homework

ST BE#LH % Grading System

FRIEA~DOBINFEE(50%), fEEIDL R —RE0L > THEH$ 5,
Assessed by attitude of participation(50%), and reports (50%)

fh 2 EBIED S Other Faculty Requirements

TX R #FEE Textbooks

X I5E ¥ Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{§% Additional Information
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RIERFBRIEE B

Graduate School of Environmental Science
(Common Sub jects)




F EH 4 Course Title BRI R Introduction to Environmental Sciencel]

HEZFER Subtitle (HAGER) O
EEZE Instructor (P FEfs [YAMANAKA Yasuhiro] (K22 ERER BB 20 TR

$H 4% B Other Instructors | JCIF B Z[SENZAKI Masayuki](MiERBR SR 220 2200), &)1l 1E[HIROKAWA Jun](HhERER
BERl i zele), ikt YA IDEMURA Sayol([Fl K2 « FUBIORS HE K I 5 Sl

FLB7ERI Course Type BREFRFHERMELE

BASEEERE Year 2024 s E1FE-S Course Number 045159

HAR Semester 1578 B 18 Number of Credits 2

BEMRE Type of Class s HEER Year of Eligible Student 1~2

W& F 252X Eligible Department/Class

F>/31) >4 3—F Numbering Code ENV 5200

K5I —K -8 Major Category Code, Title ENV Environmental Science

G BRELR BT

LARJLa—R:LARJL Level Code, Level 5 KEFP (&1 - FEHR) BEMRL B (EENZNEOR B) . KER L@
ERRE

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

INAEEO—K 4 Small Category Code, Title 0 ZDM B EM2HD)

=80 —NF-S&E Language Code, Language 0 AAFETITORE

Type

tFEBBIEEDRE Availability of other 1 7]

faculties

## REEI Other Information ERER PR B
REZEMHA I Class Method 1 kbR B O i o )

F—"J—K Key Words
BRBERLE, PRt rTREZ2 B B AZ(SDGs), /A E), BRIEAR A, BRI OBME, X7 /SR K%

23D H1Z Course Objectives
PR 0R G AT REME RN R KB CHESITHT-o T, REBREDFE O EE 2 DAL 15,

H|5Z B4E Course Goals
BRI F A2 RFEPLCHESIHTZ- T, MR LR DR L., 4% KFEHE CORER Z0R T REMERM R T b o
gt EtED D LT, HOON O E AR T DI B RN ER A 35,

225 Course Schedule
SHE(2024 AEEI1F4AA4H ~6 H)% ., PR 9:00~12:00, 4% 13:00~16:00(FHFiEH 10 2 OREZ & ) D6[EIIZ 4y
EIL, FTOT—<IZh>THENHY TS,

1HBART REFETHSEIE TR
1H B Rl rlREZoth2 (L AR

2H BT EMET O SRl (B REE0) « KA ELRSTE Y ) 117 BREEE B A R0
2H BFR KEASE): L P e

3ABFAT ¥¥VT/SREZZ D LR
[T AR AR O) ok — R (B SR 2 BTS2 AT
3HBF® 77— im0 7 A ARRIE AR « RS 3K 7 Rk )

2 HAZFANLESEEFLEL, TR AR 2 A R FRITHEART — AR, 31 B /FRIE ARG L IEUS . 31 A - #iE
F— NHEAT.

KEZRHE DIRIAALR T D72018, FATRRAERR 5, FRCREFIIMEE | TORLIZ A hll Titbih s,
KT —NERBRET =y 7 ORI BIO #REEROF T m— ROl 7Ly M/ =Y a ) {52 E
N2,

EFEFEE (FE-BEE)FDOANAELSE Homework
MRYHOBEEELEETD,

FRAESEM ) B2 &5k Grading System
ERRT—~ @I BEREIC 15 BRE O HEARAL R =M LUTBRE T =7 (80%), BLN #RHRE THOLR—N20%)
(XRS5, sEMIE, BRI DO N A XV ARFICHIA 5,

fh = EH BB DS Other Faculty Requirements

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

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

{% Additional Information
FARR 22 5 -t L AR — MBS 1T, https://sites.google.com/view/2024intro—es/ Z L CiTHON5,
Fio, SREH ORI T D726 12, dodk e FRITE Gk ok TRV T,

BREEFIEO AFINETHY, BI4FE, KEFBEIGERE LU T, BERHEB U O RFEBRADZ ML TS, 7k, Kbt
R B ELCHBRRES DD, 7 O BN ARG T DI LIXTER,

FARMNZROEIHFEDOZE, 72k, B2FHE D TAWHERTETTORE LT IVULRBRW R ENH LGS XY H OFRITA
FETICHAE T AL, BRHARETY B XFEERIZRLR0G, IR RY | ZOMRN M ELRNCEAK T2 L, KL EE
HAEZEL, KFELT-REE2FE LG 2% BEGELL A — Mg T3 LIC L0 LI e 2B A LT 5,

JBUREAE « 1 H BER (M ERER B2 AL 2 720 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.

BRELRHEBE O REEBEL@ R B TERETRL AR (B AR ) Tl BREER AP B M A B TERETRL ieam (B
AFERR) | CIRIES 224,
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FlE4 Course Title

BRI R Introduction to Environmental Sciencel]

S ERER Subtitle (RFER) O

EE# B Instructor % Th— [WATANABE Teiji] R BeHhBERBR B2 R A HF 520

BEIR SEITSUYUZAKI Shiro(HIBRERBERF A 7ERE), Vi AREISATO Tomonoril(HIERER
BB AR 4e k), ABY 18— ER[AIBA Shinichiro](H1 Bk B8 85 BL#BF 22 52), )l A 8 —
[KAWAGUCHI Toshikazul(#1 ERER B2 R} FHFFE05¢)

B # B Other Instructors

FLB7EAI Course Type BRESREBE R MR E

BASBLERE Year 2024 Ef[E1EIZES Course Number 045160

HA Semester 1578 B 18 Number of Credits 2

ZERWEE Type of Class Hisis WX Year of Eligible Student 1~2

W &RFEF - 25X Eligible Department/Class

F2/31)>%4'3—F Numbering Code ENV 5201

K53 —K -8 Major Category Code, Title ENV Environmental Science

A 5] ERER TP

LARJLa—R-UAJL Level Code, Level 5 KFBE (& 1 - BP9 BEFT AL B (FEREIZeNAEOFR B ) | KR dmiz
ERNE|

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

INYEEO—R -4 Small Category Code, Title 0 ZOfth (A H7eb o)

E 58—+ E38 Language Code, Language 1 JEFETITOR

Type

thFEIBIEEDAIE Availability of other 1w
faculties
## R I8 Other Information BRIE R BB H

BEEMRA X Class Method

1% T SER H (O i D 20)

F—"J—K Key Words

RIERE, EMEEkiE, ARERRALE L, BE LY, 7V AR, [G R, Rl Tas/ett e e LR
Environmental Science, Biodiversity, Ecosystem Conservation and Restoration, Environmental Engineering, Land Science,
Weather and Climate, Sustainable Society, Society and Environmental Science

23D H1Z Course Objectives

BREFICETAENSNOMSEIC i, BRI 5, HICHEOBREMBEICOWTRRL, Fimc i@ CEFEED S (3T
HEECEN) .

Students will be exposed to and understand domestic and international research on environmental studies. In addition, students
will make presentations on environmental issues in their own countries and deepen their understanding through discussions (all
conducted in English).

F:ZE B 48 Course Goals

WO D EORE BN EfE CEAI51c252 L,
HAROBREEMBEIZE 3 2 B O SR CE LI D 28,

To be able to understand the environmental issues of several countries.

To be able to understand the latest research on environmental issues in Japan.

$23E1H Course Schedule

EMLRENE, BRI AL T, KRB ~OBRE LY, Fit rlieethSEA~DT U R A= R, ARAERRA~DR
B RIEORBEOHBLBLT, BREMTPEEES L TEORMBLRLIFEHIZOWTES, £, 7/V—7THEOREM
BIZOWTEm AT, ZOMPEIEERT D (TN THRFETHEM)

Through lectures on biodiversity, ecosystem conservation and restoration, environmental engineering for a low—carbon society,
land science for building a sustainable society, and the effects of weather and climate on human ecosystems, students will learn
about the fundamentals of environmental science. In addition, students will discuss environmental issues in their own countries
in groups and present their findings.

EFEFEE (FE-BEE)FDORANAELSE Homework
TN—T 507D OFERINELED T ERITOWNTOREMM DL,

Need to gather information for group discussion and discuss the information gathered among the group members.

ST BE#LH % Grading System
RO/ R =G0 BI T NN —TVEE~DEEREFE RGO L5,

Short reports during the lectures (50%) and contribution to group work and presentation (50%).

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

H# &I ERE Reading List

BEAR—LR— Websites
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WEZEDHR—LR— Websites of Laboratory

{% Additional Information
Sl AT B IR T twata@ees.hokudai.ac.jp 58 TIZM T A— /L TR LIARETHIE,

Please send an e-mail to twata@ees.hokudai.ac.jp before the course starts (this is mandatory).
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FLB 4 Course Title BRI RL 27 i i Fundamental Course in Environmental Science Research]

HEREB Subtitle 0

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

HHH A Other Instructors | Ll B A[EBUCHI Naoto]({RiRAEEHFFEHT), &M F{—[YOSHIDA Kiyohito](HiEREREZFE:
E20ED)

FLB7ERI Course Type BREFRFHERMELE

BASEEERE Year 2024 s E1FE-S Course Number 045161

HAR Semester 25 W (Fk# — | BB Number of Credits 1
L)

F2EREE Type of Class Hisis WRER Year of Eligible Student ~

W &RFEF - 25X Eligible Department/Class

F2/31)>%4'3—F Numbering Code ENV 5101

K5I —K -8 Major Category Code, Title ENV Environmental Science

A 5] ERER TP

LARJLa—F:-LARJL Level Code, Level 5 REERE (& - BEPRR) BAAL B (SRR EOR B) . KFERE @z

Eads

4380 —F -4 Middle Category Code, Title 1 FAfim

INYEEO—R -4 Small Category Code, Title 0 ZOfth (A H7eb o)

EFEO—F &8 Language Code, Language 1 BB TITHIR¥E

Type

tFEEHEBEDTAE Availability of other 2 R#]

faculties

## REEIF Other Information BRELE PR B
BE=EA Class Method I PR B Gl o &)

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

2% H4Z Course Objectives

WFFRIEEN 21TV WFFERR R A 58 2% D7 DI L 7R Bt n070 8 2 7oz MBI &0 CTEAT5,

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

F:ZE B 48 Course Goals

WFEDT —~ & EL MFRFIHZ I THIENTED,

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

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

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

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

To be able to make a reserach plan.

To be able to solve ethical dilemmas.

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

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

a research plan.

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

for originality as research ethics.

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

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

2 %5HE Course Schedule

T4 B 2— A0 2 BV a— VA EIRL Tk T 5,

1. RO R, KFEFETOVY—FT—7  WFRFEOFF:, SO, RERUZEES<GER, AV FI T OE
2. THTIVIAR )V, ATARREIT K, WAL —3 K515, TR

3. AR, VEEGRERRGET D720 D FHEERNGY TV T ETHOMEROHESLT o —MNE

4. R TR DT — XM 7 — X2 OEAS, T, "I L, FEHAEAT

Students choose two modules from the four modules below.
1. Fundamentals of research; research work in graduate schools, design
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of research plan, structure of papers, evidence—based discussions,

respect for originality

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

3. Social survey: methods of interview and questionnaire with sampling

from population to confirm research hypothesis

4. Getting started with R: Getting data into R, Data manipulating, Graphical presentation of data, Statistical analysis

#FEFE (PE-EE)FDNAEFLSE Homework
FNENOFIEIZIBNT, FENZEND,

Homeworkas are given by instructors.

FRIESEM ) B2 &5k Grading System
BREITBIT DS INEEE (0% B L OFERGONIZL > CRElT5,

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

fh 2 EBIED S Other Faculty Requirements

TX A Z T} Textbooks

R E 15 FHE Reading List

Getting Started With R: An Introduction for Biologists : Oxford Univ Pr
R &I U LOEMELFEDTH D RStudio AFT: 2 -4k

LR T DT — S RHT | DEY 22— L D= DEFRETT,
The text book above is for the module “Getting started with R”.

S HER—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
BRI EN AN EELET,

The contents of this course overlap with those of Methods of Environmental Science Development.

W ERET 28T TEEEA,

You can earn credit from only one of this course and Methods of Environmental Science Development.
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FLB 4 Course Title E BB 25323 1 [Laboratory and Field Work in International Environmental Science 1]
SEEREE Subtitle 0

EFEE Instructor 2t a5 [All Staffs of the Graduate School] (KRB BR R F205¢)

Y B Other Instructors

FLBERI Course Type BRESF AR MR E

BASELERE Year 2024 Ef[EEIZES Course Number 045155

HAR Semester HERE B Number of Credits 1

BEMRE Type of Class e HHRER Year of Eligible Student ~

xR -5 Eligible Department/Class

F2/31)> % 3—FK Numbering Code ENV 6501

K4 ¥EI—F -4 Major Category Code, Title ENV Environmental Science

G BRELR BT

LARJLa—F:LAR)L Level Code, Level 6 K7Pt (&L - FMIE) FMFELE CERIMARANFORE | BHEHESEE)

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

INYEEO—R -4 Small Category Code, Title 0 ZDfth (A H7eb o)

S 3—F 558 Language Code, Language 1 JREE TR

Type

hFEBBIEEDRE Availability of other 1 A]

faculties

## REEIF Other Information BRELE PR B

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

F—"J—K Key Words
Environmental Analyses, Field Surveys, Instrumental Analyses

23D H1Z Course Objectives

To learn research methodology and techniques in environmental science

Zl|5Z B 4Z Course Goals

To master fundamental and pioneering technology required in environmental science

B%E1E Course Schedule
To be announced

We have not decided wheter or not to open the class this year.

#REFE (PE-EB)FDODABRLSE Homework

Report submission or presentation is required.

AAESTM D E# L% Grading System

Assessed by attendance, report, or presentation.

fh 2 EBIED S Other Faculty Requirements

TX R -#FEE Textbooks

XI5 E X Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

{§#% Additional Information
This class is mainly for short-term (within 1 year) visiting students. However, regular students of our graduate school can
register. If similar contents are provided in the other subject, regular students can register only one of the subjects.

ZORIETIEIN OO VEL N ORI A A M ISFHBSET, LnLRRs AEROIERALZETEET, TO5E
(3, A —HDWIHHPONAE MO FZE R H TEESN LS A ERL TRETEEEADO T, HYUHBITHRL TUZSL,
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F1H4 Course Title

E B B 523235 11 [Laboratory and Field Work in International Environmental Science 11]

SEEREE Subtitle 0

EEH R Instructor

Zhea# 8 [All Staffs of the Graduate School] (RZFFeEr R FF%)

B %4Z B Other Instructors

FLB7EAI Course Type BREEFEFBE R M ELE

BASEERE Year 2024 s E1FE-S Course Number 045156
HAR Semester HERE B Number of Credits 1
BEMRE Type of Class e HEER Year of Eligible Student ~

¥ &R US5X Eligible Department/Class

F273)2 4 a—FK Numbering Code ENV 6501

K4 ¥EI—F -4 Major Category Code, Title ENV Environmental Science

G BRELREBT

LARJLa—E L ARJL Level Code, Level

6 AR (2t - BP0 MR H CGERIZABROR H ., HEHRERH)

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

5 {HH - I

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

0 ZOfth (A H7eb o)

E553—F 555 Language Code, Language 1 JLEECTITHRE

Type

P EREIEZEDAE Availability of other 1]

faculties

## REEIH Other Information BRELE PR B

B EERA X Class Method 1 kb 2R B i o 20

F—"J—K Key Words
Environmental Analyses, Field Surveys, Instrumental Analyses

2% BH4Z GCourse Objectives
To learn research methodology and techniques in environmental science

Zl|5Z B 4Z Course Goals

To master fundamental and pioneering technology required in environmental science

B %E1E Course Schedule
To be announced

We have not decided wheter or not to open the class this year.

EFEFEE (FE-BEE)FDOANAELSE Homework

Report submission or presentation is required.

AAESTM D E# L% Grading System

Assessed by attendance, report, or presentation.

fh = EH BB DS Other Faculty Requirements

TX R -#FEE Textbooks

X I5E ¥ Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
This class is mainly for short-term (within 1 year) visiting students. However, regular students of our graduate school can
register. If similar contents are provided in the other subject, regular students can register only one of the subjects.

ZORIETIEN OO VELN ORI A A M ICEHBSET, LnLRRs AEREOIERALZETEET, TO5E
(3, [ =SB ONADMBOEEF H TEMEINLHAEMEL TRHE TIEEAO T, HS R ITHRRL T2,
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FLB 4 Course Title E BB B 2% 1 [Study on International Environmental Science I]
HERER Subtitle 0

EEHE Instructor e 425 [All Staffs of the Graduate School] (KRB 52 AL 0%)
HHLUE B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 s E1FE-S Course Number 045157
HAR Semester TR E B 18 Number of Credits 2
FREMEE Type of Class e WRER Year of Eligible Student ~

W &REF - U5 Eligible Department/Class

F>/31) >4 3—F Numbering Code ENV 6601

K5I —K -8 Major Category Code, Title ENV Environmental Science

A 5] BRERH TP

LARJLa—F:-UAJL Level Code, Level 6 RFBE (& L B BPR B CRRAZRNAOR B | MFEEEE H)

th43}#83—FK -4 Middle Category Code, Title 6 WFFeieE

INAEEO—K 4 Small Category Code, Title 0 ZDM AL D)

B E83—F- 558 Language Code, Language 1 EE TIOR3

Type

I EEEDTE Availability of other i)

faculties

## BRZE I8 Other Information BRIER AR E
REZEMHA I Class Method 1 kbR B O o )

F—"J—K Key Words

Environmental Science Development : Human and Ecological Systems, Environmental Adaptation Science, Practical Science for
Environment, Global Environmental Management

Earth System Science : Geochemistry, Atomosphere—Ocean and Climate Change, Cryosphere Science

Biosphere Science : Ecosystem Biology, Ecological Genetics, Molecular Biology, Plant Ecology, Animal Ecology, Marine
Biogeochemistry and Physics, Aquatic Biology, Forest Conservation, Agro—Ecosystem Science

Environmental Materials Science : Biomaterials Chemistry, Environmental Nano—Materials, Molecular Photonics and Electronics
Science, Environmental Catalytic Chemistry

23 B4E Course Objectives

SREEBIFRE R EL 1 LN OB P AL RIS, RERFOEBNIMT AT BB EGIE2ea BIRET 5, (i
HrA)

AN DORFBFEAELZETHMREZIAS, KRBTV E 2—& H COBFEFHEO/ER K O DEITRTEDHTE, (K
FREIEAA)

Students, who are in short—term studying abroad within one year designated by the Graduate School of Environmental Science,
are expected to learn basic study technique of the environmental sciences. (Short—term Students)

Students are expected to deepen the knowledge, to foster the ability to make a review of articles and one’s study plan more
precisely by studying at an overseas graduate school. (Regular Students of our graduate school)

F|3%= H4Z Course Goals

BEEFIZBWT, STV E 20— & B CLOMFSEETHE OVERR & OIFSTA ) 1 1 S DU SFRHT FIE OB 15,

The course will foster the ability to make a review of articles and one’ s study plan and also to collect and analyze materials and
information for the study at the school overseas.

{2 %51 Course Schedule

WFSE 6 IREfH] X 10 [A] FEEFHE LR L CHRELIZRER AT 28T — < ICh o 7o RV © o — LB O 5K E S OF
R Bl 15 HE OWLE LT FIEO B I 74) .

SBFSE 6 WX 10 [E1(H %) ARFEBEHREBE AR R U BRER ST 50907 — < ICih o 7o UL B 2 — EFH B DR E
K ORI Bk T HREE DU LA FAE OB, (RFFEIERA)

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)

£fFPE (FH - E#E)FORELSE Homework

FREHE LR L QRE LT — < IZBE 5 A L B2 — L 2000 FREEDOLR—MAERL, BFFEEHEZ 2000 5
BEICELD D, SBICT LB TF—oar &34, GaEFE)

- 1) BiHL COFFEES IR O S & E IR CREE CHAE BRI, (LEMD10 HEIZ1ED), 2) nE# IR
R D (RAEAL: 5H) B O 257 Lo T — o (RS 1550 ) . (R ERLA)

Each student will be requested to make reports (2000 words) on a review of articles concerning study subject which is decided
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after consultation with supervisor, and also on a study plan. Presentations are also requested. (Short-term Students)

1) Each student will be requested to report on the research progress at school regulary to supervisor in English. (every week
or once in 10 days) 2) Each student will be requested to write a report(at least A4: 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

UK, T BT =L ar EHE TR T 5, (B A)

LAR—b, WERICED T VBT —ar, WSO KT TONFZRRIL (B2 ABE N BIRILEZ ) THATT 5, (RFFTIER
4)

Evaluation

Grades will be given based on comprehensive assessment of class attendance, presentations, and reports. (Short-term Students)
Grades will be given based on comprehensive assessment of research progress at graduate school overseas(confirming the
progress situation from supervisor in charge), English presentations, and reports. (Regular Students of our graduate school)

fh 2 EBIE DS Other Faculty Requirements

TX A Z T} Textbooks

# &I ERE Reading List

BEAR—LR— Websites

WEEDH—LR— Websites of Laboratory

{% Additional Information
REBEEBEDOLE | RN EIME LR SUH Y 325 OO%E121F, ZOHEMOFREILTERN,
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FLB 4 Course Title E BB 52 B 2122 11 [Study on International Environmental Science 11]
HERER Subtitle 0

EEHE Instructor e 425 [All Staffs of the Graduate School] (KRB 52 AL 0%)
HHLUE B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 s E1FE-S Course Number 045158
HAR Semester TR E B 18 Number of Credits 2
FREMEE Type of Class e WRER Year of Eligible Student ~

W &REF - U5 Eligible Department/Class

F>/31) >4 3—F Numbering Code ENV 6601

K5I —K -8 Major Category Code, Title ENV Environmental Science

A 5] BRERH TP

LARJLa—F:-UAJL Level Code, Level 6 RFBE (& L B BPR B CRRAZRNAOR B | MFEEEE H)

th43}#83—FK -4 Middle Category Code, Title 6 WFFeieE

INAEEO—K 4 Small Category Code, Title 0 ZDM AL D)

B E83—F- 558 Language Code, Language 1 EE TIOR3

Type

I EEEDTE Availability of other i)

faculties

## BRZE I8 Other Information BRIER AR E
BEEMRAX Class Method 1 kbR B O o )

F—"J—K Key Words

Environmental Science Development : Human and Ecological Systems, Environmental Adaptation Science, Practical Science for
Environment, Global Environmental Management

Earth System Science : Geochemistry, Atomosphere—Ocean and Climate Change, Cryosphere Science

Biosphere Science : Ecosystem Biology, Ecological Genetics, Molecular Biology, Plant Ecology, Animal Ecology, Marine
Biogeochemistry and Physics, Aquatic Biology, Forest Conservation, Agro—Ecosystem Science

Environmental Materials Science : Biomaterials Chemistry, Environmental Nano—Materials, Molecular Photonics and Electronics
Science, Environmental Catalytic Chemistry

23D H1ZE Course Objectives

SRER RO EE LI 1 LN OB FAZ R, BERFOEMENOIE FEL B GI 222 BIEE 5 (¥
o

FA4),

VSO RFBRIFE A ELSLZETHREZINT, GO IERE RICE SERRF AR EFELE G T 5, (RFEFREL
)

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)

F|3%= H4Z Course Goals
RPpse T, FRERRITEOB S
The course will foster the ability to make a presentation of the results at the school overseas.

{2 %51 Course Schedule

WFSE 6 ERE X 10 [ WFSEEEIZ > THFSEL , 50T RIS E S B84 x DA E T2 (EHEF4) .

BFSE 6 Wi X 10 B (HZ) AFFAREHE P RURER AT 28T — <1 0ih > TR RIS EE 222
A AEARET D, (KPBRESRAE),

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)

£fFPE (FH -E#E)FORELSE Homework

RFRHADAGARN TN T D, SHITT VBT — a2, EHE%E)

+ 1) BT OWFFEHERIR I O 5 A & W SFE THRAEHE 1T, (12510 HRIC1ED),, 2) IeE# TR IC LD
R—hOHrE (FlRA4: 5K B OWGEIC DT LB T —oar (Bl&1555 /) . (KFBEIE# )

Each student will be requested to make slides for the presentation of the results. Presentations are also requested. (Short—term
Students)

1) Each student will be requested to report on the research progress at school regulary to supervisor in English. (every week
or once in 10 days) 2) Each student will be requested to write a report(at least A4: 5pages) and make a presentation(at least
15 minutes) both in English after returning from overseas. (Regular Students of our graduate school)
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BT D EAE L% Grading System

TRIEHT (LT —ray) TRl 5, EIEFEA)

‘UAR—h, BEERICEDT VBT —al, WSO KZFFETOMZERI (2 ABEDBRIEF ) TR 25, (RFFEEH#
)

Evaluation

Grades will be given based on assessment of the presentation of the results. (Short—term Students)

Grades will be given based on comprehensive assessment of research progress at graduate school overseas(confirming the
progress situation from supervisor in charge), English presentations, and reports. (Regular Students of our graduate school)

fh = EH BB DS Other Faculty Requirements

TXAbZF}E Textbooks

XI5 E X Reading List

S HER—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
ARLBEERAEDEA | FFENEIME LERSCUFE Y T 55 ODEAIZIE, ZOBENM OB EIT TER0,
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FLB 4 Course Title E BB B A RS2 1 [Advanced Study on International Environmental Science 1]
SEEREE Subtitle 0

EEHE Instructor 2R 4% 5 [All Staffs of the Graduate School] (RZFFeBrEE R F%)
HHLUE B Other Instructors

T BT Course Type RS REEMEA

BASELERE Year 2024 Ef[EEIZES Course Number 055009
HAR Semester HERE B Number of Credits 2
FREMEE Type of Class e WRER Year of Eligible Student ~
&P F} /52X Eligible Department/Class

F2/31)> % 3—FK Numbering Code ENV 7801

K4 ¥EI—F -4 Major Category Code, Title ENV Environmental Science

RG] BRELRF BT

LARJLa—R-UAJL Level Code, Level 7 REFRE () R E FEEER A2 S L)

th43¥a—K -4 Middle Category Code, Title 8 FERIFSE

INYEEO—R -4 Small Category Code, Title 0 ZOfh (A H7eb o)

& iE0—F - 555 Language Code, Language 1 JEEETITHRZE

Type

tFEEHEBEDTAE Availability of other 1 7]

faculties

## ®EEIF Other Information BRIERH AR E
REZEMHA I Class Method 1 kbR B O i o )

F—"J—K Key Words

Environmental Science Development : Human and Ecological Systems, Environmental Adaptation Science, Practical Science for
Environment, Global Environmental Management

Earth System Science : Geochemistry, Atomosphere—Ocean and Climate Change, Cryosphere Science

Biosphere Science : Ecosystem Biology, Ecological Genetics, Molecular Biology, Plant Ecology, Animal Ecology, Marine
Biogeochemistry and Physics, Aquatic Biology, Forest Conservation, Agro—Ecosystem Science

Environmental Materials Science : Biomaterials Chemistry, Environmental Nano—Materials, Molecular Photonics and Electronics
Science, Environmental Catalytic Chemistry

23D H1Z Course Objectives
'E’%ﬁﬂ?ﬁ%?ﬁ?ﬁﬁbf: 1 EUNOBEYIRE F2AEZRRIZ, BRERZOMHMII R TELEES S22 BEET5, (B
BEE)

VSO RFBENCFE A ELZE T RA AT, MG SUERIC SIS, DR ER SRV E 2 — %2 T 5L LG ITifT FIE 2B
T52L, (RPBRESA)
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;Z B & Course Goals

H PRI, M SUERUC LB, K@ ER SRV E 2 — N T& | fiffr FIEE BRI 524,

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.

$23E1H Course Schedule

SBFE 6 WE[IX 10 [B] FEEZE SMHRL CRIE LI BRER IS T 00T — < IR o To UL B 2 — EFF B DR E | AT
FIEOERS FEHE A,

BFSE 6 el X 10 [ (B %) AFBEHREHB PR R U RER IR T — I o 73RV o —, (RFEREEM
)

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)

£fFPE (FH -E#E)FORELSE Homework

FEEHB LR QRELIIET —~ICH#E T 5 ik Ea—L, LR — R ET5, SOV BT —ar i
9, GEHIRE54)

1) BT OMFEERR I O R E L2 E BRI SGE THREHE T, (LEM2510 BEIZ1ED,

2) B ERITRFE LDV AR — o E (BAKA4 : 5H) K ORGEIZID T LB T —var (K154 M) . (RFBTIERAE)
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)
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1) Each student will be requested to report on the research progress at school regulary to supervisor in English. (every week
or once in 10 days) 2) Each student will be requested to write a report(at least A4: bpages) and make a presentation(at least
15 minutes) both in English after returning from overseas. (Regular Students of our graduate school)

BT D EAE L% Grading System

‘LAR—b, T T = ar B ECCEAI TS, (IR EA)

LAR—b, WERICED T VBT —ay, WANO KT R TONFRRIL (B2 ABE N BIRILEZ ) THALTT 5, (RFFEIER
)

Evaluation

Grades will be given based on comprehensive assessment of class attendance, presentations, and reports. (Short-term Students)
Grades will be given based on comprehensive assessment of research progress at graduate school overseas(confirming the
progress situation from supervisor in charge), English presentations, and reports. (Regular Students of our graduate school)

fh = EH BB DS Other Faculty Requirements

TX A Z T} Textbooks

XI5 E X Reading List

S HEHR—LR— Websites

WEEDH—LR— Websites of Laboratory

% Additional Information
RFBEEREDOEE | FENRE L3R SUHE S 325 O OEE121%, ZOHMOFREILTER,
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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 2024 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 E83—F- 558 Language Code, Language 1 EE TIOR3

Type

I EEEDTE Availability of other i)

faculties

## BRZE I8 Other Information BRIER AR E
REZEMHA I Class Method 1 kbR B O o )

F—"J—K Key Words

Environmental Science Development : Human and Ecological Systems, Environmental Adaptation Science, Practical Science for
Environment, Global Environmental Management

Earth System Science : Geochemistry, Atomosphere—Ocean and Climate Change, Cryosphere Science

Biosphere Science : Ecosystem Biology, Ecological Genetics, Molecular Biology, Plant Ecology, Animal Ecology, Marine
Biogeochemistry and Physics, Aquatic Biology, Forest Conservation, Agro—Ecosystem Science

Environmental Materials Science : Biomaterials Chemistry, Environmental Nano—Materials, Molecular Photonics and Electronics
Science, Environmental Catalytic Chemistry

23 B4E Course Objectives

SREEBI R EL 1 LN OB P AL RIS, BERFOXmNIT R TFELZ B EGIE52ea BIRET 5, (i
HrA)

WA DR FFENFEL B THRA ST, RSNIFET —< (LB IRRRRL ~ ) TR - 7o 3B - G W EE DIEETT
9o (RFPEIERAE)

Students, who are in short—term studying abroad within one year designated by the Graduate School of Environmental Science,
are expected to learn advanced study technique of the environmental sciences. (Short-term Students)

Students are expected to deepen the knowledge and foster the ability to collect samples and information related to a proposed
study subject(doctoral course level) by studying at an overseas graduate school. (Regular Students of our graduate school)

F|3%= H4Z Course Goals

BN OBEBORER O AFIHT2526T |, RSN T —~ (L% HIEREEL ~ L) 1T o 7230k - T e
DIEETT,

The course will foster the ability to collect samples and information related to a proposed study subject(doctoral course level)
by using research facilities and receiving guidance from supervisor at the school overseas.

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)

£mEE (FPE-EHE)EDNELS E Homework

T —HEHEHL, LN — N (BARAL 5B RER T D, SHICT VBT —vav a4, (R A)

+ 1) BT TOWFZEREPRIR I D5 & & BT SEE THRE AR, (L2510 ARIIC1E),

2) IR E R ITRFEIC L DL AR — P OME (IRA4L : 580 M OEFEIC LT VBT —var (K153 ) . (RFFEERA)
Each student will be requested to do data processing and make a report(at least A4: 5 pages). Presentations are also requested.
(Short—term Students)

1) Each student will be requested to report on the research progress at school regulary to supervisor in English. (every week
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or once in 10 days) 2) Each student will be requested to write a report(at least A4: 5pages) and make a presentation(at least
15 minutes) both in English after returning from overseas. (Regular Students of our graduate school)

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 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%)
HHLUE B Other Instructors

FLB7EAI Course Type BREER LR MR E

BASEEERE Year 2024 s E1FE-S Course Number 055011
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 E83—F- 558 Language Code, Language 1 EE TIOR3

Type

I EEEDTE Availability of other i)

faculties

## BRZE I8 Other Information BRIER AR E
REZEMHA I Class Method 1 kbR B O o )

F—"J—K Key Words

Environmental Science Development : Human and Ecological Systems, Environmental Adaptation Science, Practical Science for
Environment, Global Environmental Management

Earth System Science : Geochemistry, Atomosphere—Ocean and Climate Change, Cryosphere Science

Biosphere Science : Ecosystem Biology, Ecological Genetics, Molecular Biology, Plant Ecology, Animal Ecology, Marine
Biogeochemistry and Physics, Aquatic Biology, Forest Conservation, Agro—Ecosystem Science

Environmental Materials Science : Biomaterials Chemistry, Environmental Nano—Materials, Molecular Photonics and Electronics
Science, Environmental Catalytic Chemistry

23D H1Z Course Objectives

SREEBIFRBEEELS 1 LN OB P AL RIS, BERFOLmNIT R TFELZ B BIE2ea BIRE T 5, (i
HA)

VSN DR FPFECFE A ELZETHERE IS, o e OFEAT FIEO @ A LA B e L&biT, KRR RER FiE0H
B R, (RFERERE)

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

BEROBEOHEDOT T, O KO FIEEEELL, SO ROFRITHIT MR RRE BT
The course will foster the ability to review and optimize the analytical and analysis techniques by receiving guidance from
supervisor at the school overseas, and also aims to make a presentation of the results in English at conferences, if possible.

$23E1H Course Schedule

BFSE 6 WREMH] X 10 [B] WFSEFHEICTR - TRl - BB DINE L T TV BN IR e £ T D, EHEFAE)

BWFSE 6 WEMH] X 10 [B] WFSEFHEICTR - TRl - BB DINE L T TV BN IR e £ T 5, EHEFAE)

BFSE 6 il X 10 Bl (H %2) AFFefaE B B R U R BRI BT 2987 — < 1R o 7oak Bk - A DUNER L4047,
(RFBEIEHAE)

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)

EHFEFEE (FTE-EE)EDODABESE Homework

T BB, LIR—N(RIKA4 5K 21EK T2, ESBICT VBT —ar w2, GEE L)

1) B CORFFEMEBIR L OB 2 E NI IERE CHREZE T, (LAMAH10 A=),

2) IRERIFFFEICL DL R — b OWME (FlKA4: 540 R OSGEICID T VBT —ar GRIK150 M) . (RFEBEIERA)

275 /276




Each student will be requested to do data processing and make a report(at least A4: 5 pages). Presentations are also requested.
(Short-term Students)

1) Each student will be requested to report on the research progress at school regulary to supervisor in English. (every week
or once in 10 days) 2) Each student will be requested to write a report(at least A4: 5pages) and make a presentation(at least
15 minutes) both in English after returning from overseas. (Regular Students of our graduate school)

BT D EAE L% Grading System

UK, T BT = ar R ECCRME T 5, (B AR

‘UAR—h, BEERICELD T VBT —al, WSO KFFE TOMIERIL (2 ABEDBRIEF ) TR 25, (RFFEEH#
)

Evaluation

Grades will be given based on comprehensive assessment of class attendance, presentations, and reports. (Short-term Students)
Grades will be given based on comprehensive assessment of research progress at graduate school overseas(confirming the
progress situation from supervisor in charge), English presentations, and reports. (Regular Students of our graduate school)

fh 2 EBIED S Other Faculty Requirements

TXAbZF)E Textbooks

XI5 E X Reading List

BEAR—LR— Websites

WEZEDHR—LR— Websites of Laboratory

% Additional Information
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	R6年度シラバス表紙等（日本語）
	syllabus日本語0318
	045031 環境起学特別研究Ⅰ[Research in Environmental Science Development I (for Master's Thesis)] []
	045032 環境科学基礎論[Fundamental Course in Environmental Science] []
	045009 国際環境保全学総論[Introduction to Global Environmental Management] （英語版）[]
	045006 環境汚染比較特論[Advanced Course in Environmental Pollution Comparison] []
	045033 地生態資源学特論[Advanced Course in Geoecological Resources] []
	045010 気候変動影響特論[Advanced Course in Climate Change Impacts] []
	045034 自然環境学総論[Introduction to Natural Environmental Studies] []
	045007 水循環学特論[Advanced Course in Hydrological Cycle] []
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	045040 応用生態学特論[Advanced Course in Applied Ecology] []
	045021 環境解析法演習Ⅰ[Methods of Environmental Analysis I] []
	045022 環境解析法演習Ⅱ[Methods of Environmental Analysis II] []
	045035 山岳環境観測法実習[Field and Laboratory Work in Mountain Environments] []
	045026 統合自然環境調査法実習[Field Work in Integrated Observation] []
	045036 統合環境地理調査法実習[Field and Laboratory Work in Integrated Environmental Geography] []
	045005 環境適応学総論[Introduction to Environmental Adaptation] []
	45014 環境適応学特論[Advanced Course in Environmental Adaptation] （英語版）[]
	045015 環境計量学特論[Advanced Course in Environmental Metrology] []
	045003 統合環境分析法実習[Laboratory Work in Environmental Analysis] []
	045030 環境起学基礎演習[Methods of Environmental Science Development] []
	045004 実践環境科学総論Ⅰ[Introduction to Practical Science for Environment I] []
	045008 実践環境科学総論Ⅱ[Introduction to Practical Science for Environment II] []
	045013 実践環境科学特論[Advanced Course in Practical Science for Environment] []
	045037 実践環境科学演習Ⅰ[Methods of Practical Science for Environment I] []
	045038 実践環境科学演習Ⅱ[Methods of Practical Science for Environment II] []
	045024 実践環境科学実習Ⅰ[Field Work in Practical Science for Environment I] []
	045025 実践環境科学実習Ⅱ[Field Work in Practical Science for Environment II] []
	045027 実践環境科学ｲﾝﾀｰﾝｼｯﾌﾟⅠ[Internship in Practical Science for Environment I] []
	045028 実践環境科学ｲﾝﾀｰﾝｼｯﾌﾟⅡ[Internship in Practical Science for Environment II] []
	045017 国際科学ｺﾐｭﾆｹｰｼｮﾝ法特論[Advanced Course of International Science Communication Methods] []
	045018 環境起学特別講義Ⅰ[Special lecture in Environmental Science Development I] []
	045019 環境起学特別講義Ⅱ[Special lecture in Environmental Science Development II] []
	045023 環境科学英語ﾗｲﾃｨﾝｸﾞ特論[Advanced Course in Academic English Writing for Environmental Sciences] []
	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)] []
	045041 地球圏科学論文講読Ⅰ[Seminar in Earth System Science I　] []
	045042 地球圏科学特別研究Ⅰ[Research in Earth System Science I (for Master's Thesis)] []
	045078 古環境学基礎論[Fundamental Course in Paleoenvironmental Science] []
	045067 地球雪氷学基礎論[Fundamental Course in Cold Region Sciences] []
	045068 大気海洋物理学基礎論[Fundamental Course in Atmosphere-Ocean Physics] （日本語版）[]
	045070 大気海洋化学基礎論[Fundamental Course in Marine and Atmospheric Chemistry] 大気海洋化学基礎論 Basic Course in Atmospheric and Marine Chemistry[]
	045074 古気候学特論[Advanced Course in Paleoclimatology] []
	045073 生物地球化学基礎論[Fundamental Course in Biogeochemistry] []
	045077 北極域総論[Introduction to Circumpolar North] []
	045043 化学海洋学特論[Advanced Course in Chemical Oceanography] 化学海洋学特論  Advanced Course in Chemical Oceanography[]
	045064 海洋生物地球化学特論[Advanced Course in Ocean Biogeochemistry] Advanced Course in Ocean Biogeochemistry[]
	045076 生態系環境科学特論[Advanced Course in Ecosystems and Environments] []
	045075 生態系物質循環学特論[Advanced Course in Biogeochemical Cycles in Ecosystems] []
	045044 氷河・氷床学特論[Advanced Course in Glacier/Ice Sheet Science] []
	045045 雪氷水文学特論[Advanced Course in Hydrologic Cycle in Cryosphere] []
	045046 寒冷圏気象・気候学特論[Advanced Course in Meteorology and Climate in Cold Regions] []
	045065 理論雪氷学特論[Advanced Course in Theoretical Glaciology] []
	045047 大気環境科学特論[Advanced Course in Environmental Meteorology] []
	045048 極域海洋学特論[Advanced Course in Polar Oceanography] []
	045049 大気力学特論[Advanced Course in Atmospheric Dynamics] []
	045050 海洋力学特論[Advanced Course in Ocean Dynamics] []
	045051 気候変動特論[Advanced Course in Climate Dynamics] []
	045052 気候ﾓﾃﾞﾘﾝｸﾞ特論[Advanced Course in Climate Modeling] []
	045053 地球流体力学特論[Advanced Course in Geophysical Fluid Dynamics] []
	045054 大気海洋解析法特論[Advanced Course in Atmospheric and Oceanographic Data Analysis] []
	045055 遠隔情報学特論[Advanced Course in Remote Sensing Applications] []
	045056 地球圏科学特別講義Ⅰ[Special lecture in Earth System Science I] 放射性炭素年代と最終氷期の海洋循環[Radiocarbon dating and glacial ocean circulation]
	045058 地球圏科学特別講義Ⅲ[Special lecture in Earth System Science III] []
	045059 地球圏科学特別講義Ⅳ[Special lecture in Earth System Science IV] []
	045062 地球圏科学演習Ⅰ[Methods of Earth System Science I (Atmosphere-Ocean and Climate Dynamics)] []
	045063 地球圏科学演習Ⅱ[Methods of Earth System Science II (Atmosphere-Ocean and Climate Dynamics)] []
	045060 地球圏科学実習Ⅰ[Field Work in Earth System Science I] フィールド実習[]
	045061 地球圏科学実習Ⅱ[Field Work in Earth System Science II] ラボ実習[]
	045071 地球雪氷学実習Ⅰ[Field Work in Cryosphere I] []
	045072 地球雪氷学実習Ⅱ[Field Work in Cryosphere II] []
	045079 生物055005 生物圏科学論文講読Ⅱ[Seminar in Biosphere Science II] []
	圏科学論文講読Ⅰ[Seminar in Biosphere Science I] []
	045112 生物圏科学特別研究Ⅰ[Research in Biosphere Science I (for Master's Thesis)] []
	045113 多様性生物学基礎論[Fundamental Course in Biological Diversity] []
	045114 生態学基礎論[Fundamental Course in Ecology] []
	045115 分子生物学基礎論[Fundamental Course in Molecular Biology] （日本語版）[]
	045116 分子生物学基礎論[Fundamental Course in Molecular Biology] （英語版）[]
	045117 海洋生物環境学基礎論[Fundamental Course in Marine Biological Processes] []
	045118 ﾌｨーﾙﾄﾞ科学基礎論[Fundamental Course in Field Sciences] []
	045126 北方生態系の生物多様性基礎論[Fundamental Course in Biodiversity of Northern Ecosystems] []
	045119 生物生産学基礎論[Fundamental Course in Biomass Production] []
	045127 植物生態・多様性生物学特論Ⅰ[Advanced Course in Plant Ecology/Biodiversity Science I] []
	045128 植物生態・多様性生物学特論Ⅱ[Advanced Course in Plant Ecology/Biodiversity Science II] []
	045081 生態遺伝学特論Ⅱ[Advanced Course in Ecological Genetics II] []
	045082 環境分子生物学特論Ⅰ[Advanced Course in Environmental Molecular Biology I] []
	045083 環境分子生物学特論Ⅱ[Advanced Course in Environmental Molecular Biology II] []
	045086 動物生態学特論Ⅰ[Advanced Course in Animal Ecology I] []
	045087 動物生態学特論Ⅱ[Advanced Course in Animal Ecology II] []
	045120 海洋生物圏環境科学特論Ⅰ[Advanced Course in Marine Biosphere Science I (Marine Environmental Biogeochemistry)] []
	045121 海洋生物圏環境科学特論Ⅱ[Advanced Course in Marine Biosphere Science II (Marine Environmental Biology)] []
	045088 水圏科学特論Ⅰ[Advanced Course in Aquatic Biology I] []
	045089 水圏科学特論Ⅱ[Advanced Course in Aquatic Biology II] []
	045090 森林圏科学特論Ⅰ[Advanced Course in Forest Sphere Science I (Ecosystem Function)] []
	045091 森林圏科学特論Ⅱ[Advanced Course in Forest Sphere Science II (Forest Dynamics)] []
	045092 森林圏科学特論Ⅲ[Advanced Course in Forest Sphere Science III (Conservation Biology)] []
	045093 森林圏科学特論Ⅳ[Advanced Course in Forest Sphere Science IV (Regional Resources Management)] []
	045122 耕地圏科学特論Ⅰ[Advanced Course in Agro-Ecosystem Science I (Crop Production)] []
	045123 耕地圏科学特論Ⅱ[Advanced Course in Agro-Ecosystem Science II (Livestock Production)] []
	045162 生物圏科学特別講義Ⅰ[Special Lecture in Biosphere Science I] []
	045095 生物圏科学特別講義Ⅱ[Special Lecture in Biosphere Science II] バイオロギング：「動物目線」の野外生物学[Bio-logging: field biology from "animals'-eye view"]
	045102 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （植物生態・多様性生物学）[]
	045096 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （生態遺伝学）[]
	045101 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （環境分子生物学）[]
	045097 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （動物生態学）[]
	045103 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （森林圏フィールド科学）[]
	045100 生物圏科学実習Ⅰ[Laboratory and Field Work in Biosphere Science I] （耕地圏環境学）[]
	045110 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （植物生態・多様性生物学）[]
	045104 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （生態遺伝学）[]
	045109 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （環境分子生物学）[]
	045105 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （動物生態学）[]
	045106 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （海洋生物生産環境学）[]
	045111 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （森林圏フィールド科学）[]
	045108 生物圏科学実習Ⅱ[Laboratory and Field Work in Biosphere Science II] （耕地圏環境学）[]
	045124 ﾌｨｰﾙﾄﾞ科学特別実習Ⅰ[Special Course in Field Science I] []
	045125 ﾌｨｰﾙﾄﾞ科学特別実習Ⅱ[Special Course in Field Science II] []
	045130 分子環境学特論Ⅰ[Advanced Course in Molecular Environmental Science I] []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)] []
	045149 環境物質科学基礎論Ⅰ[Fundamental Course in Materials Science I] []
	045150 環境物質科学基礎論Ⅰ[Fundamental Course in Materials Science I] []
	045151 環境物質科学基礎論Ⅱ[Fundamental Course in Materials Science II] []
	045152 環境物質科学基礎論Ⅱ[Fundamental Course in Materials Science II] []
	045153 環境物質科学基礎論Ⅲ[Fundamental Course in Materials Science III] []
	045135 生体物質科学特論Ⅰ[Advanced Course in Biomaterials Chemistry I] []
	045136 生体物質科学特論Ⅱ[Advanced Course in Biomaterials Chemistry II] []
	045137 ナノ環境材料化学特論Ⅰ[Advanced Course in Environmental Nano-Materials Chemistry I] []
	045138 ナノ環境材料化学特論Ⅱ[Advanced Course in Environmental Nano-Materials Chemistry II] []
	045139 ナノ環境材料化学特論Ⅲ[Advanced Course in Environmental Nano-Materials Chemistry III] 電極／溶液界面の物理と化学[Introduction to Physics and Chemistry at Electrode/Electrolyte Interfaces]
	045140 光電子科学特論Ⅰ[Advanced Course in Molecular Photonics and Electronics Science I] Fundamentals and applications of electronic spectroscopy[Fundamentals and applications of electronic spectroscopy]
	045141 光電子科学特論Ⅱ[Advanced Course in Molecular Photonics and Electronics Science II] []
	045142 環境触媒化学特論Ⅰ[Advanced Course in Environmental Catalytic Chemistry I] []
	045131 分子環境学特論Ⅱ[Advanced Course in Molecular Environmental Science II] []
	045132 分子環境学特論Ⅲ[Advanced Course in Molecular Environmental Science III] []
	045144 環境物質科学特別講義Ⅰ[Special Lecture in Environmental Materials Science I] 特徴のある構造をもった触媒の反応と、個体表面反応の機構解明[]
	045145 環境物質科学特別講義Ⅱ[Special Lecture in Environmental Materials Science II] []
	045146 環境物質科学特別講義Ⅲ[Special Lecture in Environmental Materials Science III] 高エネルギー分光学 [High-energy spectroscopy][]
	045147 環境物質科学特別講義Ⅳ[Special Lecture in Environmental Materials Science IV] 無機材料～光触媒機能と合成および結晶の幾何学の基礎[Inorginic materials - photocatalytic function and the basics of synthesis and geometry of crystal -]
	045133 環境物質科学実習Ⅰ[Laboratory Work in Environmental Materials Science I] []
	045134 環境物質科学実習Ⅱ[Laboratory Work in Environmental Materials Science II] []
	045159 環境科学総論[Introduction to Environmental Science] （日本語版）[]
	045160 環境科学総論[Introduction to Environmental Science] （英語版）[]
	045161 環境科学研究基礎論[Fundamental Course in Environmental Science Research] []
	045156 国際環境科学実習Ⅱ[Laboratory and Field Work in International Environmental Science II] []
	045157 国際環境科学研究Ⅰ[Study on International Environmental Science I] []
	045158 国際環境科学研究Ⅱ[Study on International Environmental Science II] []
	055006 生物圏科学特別研究Ⅱ[Research in Biosphere 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] []

	
	045091 森林圏科学特論Ⅱ[Advanced Course in Forest Sphere Science II (Forest Dynamics)] []

	
	045036 統合環境地理調査法実習[Field and Laboratory Work in Integrated Environmental Geography] []




