TOHOKU

UNIVERSITY

RAERE

Tohoku University

XEEFE BEE8RFRIeS T A
EEIMIERILAES: (SyDE) EEKFR v 7 F A
WISE Program (Doctoral Program for World-leading
Innovative & Smart Education) for Sustainability in
the Dynamic Earth

& & = A

Course Guideline

SFN 6 EE
Academic Year 2024






(o)}

b/

. EEMER I A R R T e T A0 B L BT D A4 P1
. s T ABINEK P2
. RFEET AR — B P2
RN P2
(1) EADY F2T 208 P2
(2) RFBRIZBITARERE P2
(3) Rk L OME TE# P3
. JICA BB KBt 7 1 75 Mo T (JICA AME NE FE %4 p.9

. VUTINRRA P10



1. EER{AEPSHRFRTOTSLOBNETRT 5 AHE

ZEHHER LA R R BB 7 1 7T AT, BRI D HIERBL RIREBIG A R b L
7o SREFEAE A T = X DO & FRIEAF O EAHEET D & &b, tha s AMEZBEL .
SHET U A7 ICHERIRNG TE DRENEZH ICOT T o772y ati) 23T 5
T ERBEME LI LR - B oOP T r T AT, BRKE~ORISICEED
FLBAWSEICIBWT, B8 - L TR AR RS 2RI T 2720 T EN DT
S BT L CHIORATM A B LoD, AMZ B L, HERREZHEAITE LT 52 &
DTEDMEAMEBER LET, THIZEERHNCO 2 SCHBAHTE . RFEAZE - MR
B - EIFEHEE & OWMBHE AL T, M) « 2 I a=r— 2 VEET) - EED) - mEE -
IR - Rk Ty« U —H =2 o TR EOZAMREN E HIZOT T M EENT 5 2 & %2 i
LET, 2OXIRAMERICE Y AIE KA ZITI T D & T 5 7 v — VLR EZER R
BHAICERT 2 Z &2 HE LET,

K775 ML, LTO2o0a—A%2HELET,

1) EBRHRI—XR:JFAIE LTk - A CH#ER - SAEAREEASRRIREICL D A
I 5 (NFBELEER D) FAET, BT KBTI % H 1221 5
Rz xig e Liza—2A

2) RBEWRI-XR: LTS ARIEEICL Y AET 2L 205 E Lica—X

HRE LB = — XD — ALV ARG E B L, W2 — A4 L, REMIEIFEE T
¥ 5 Integrated Science Lab (I-Lab) REE FHEEHICBWTAT L., IRWRE 2 HIZD0)
F9, ZHICKY | FEEMRIZE T DRI 2 L LT, ARSI DT DO DE
EhERTD (A —=2 VRAZARINM ] ZHERLET,

HER DA R4S 2RI L A ket 2 il < sl L 7= 55P9 )
+2 11172 6 DORESI DR (Snow Crystal A ASL)

#BRA i



2. a5 LmER

KT 7T KIBMTEDDIE, R 1 OISR - EIHTIE LSEEREO B 2 7= 3 K7
BeEm o b K7 w7T AOBE Z -+ B iR L, LA AR mT TEROH 5 T,
ZANTEHAB EIIFE T EDOHZER - HHEORNORWHEE LR H 58 T,

# 1. BEMHER A LGB SR 7 0 7T DT E LTV SRR - B

Bt K
- H g
PRI HUBRAEL
BRI — LRI
LT
TR AT
il - A
FofffH e s 27 A
o T
BRI AT R 2
BRI ST ARk
BRI R
e
SR RS
wAE NEFEEL
P R

3. BHEMYR—

R IE 2 — A ICERIR SV TS 7o REFEBERAEITIT, A D 9 2. RA SHUEIE R
B\ L DB AR — N ETWET, SRESRITHIERRE LE T, A0 FRe%, thofkik
(ISR 22 25 61%, SHEFBEICHR L T IEEN,

4. A)XaSLh

(1) EBEAN Y %27 siEE

AKTa 7T 500 F =7 L%, SyDE Al (1 24Kk). SyDE %3 E (3-4 -
5 AFEKR) . KOS TWET, S HICHEBFREOTIZ, MFIEW DB OMFFEE L RFAEED
WIEE & OB L 2BER BN G £, SN FERICBW T L ko Tl r—1
WIS T 57200 E R 2 EHRTE L LIRS TVET,

@) FRBICBITHFRER
SyDE gipfflaffs (1 - 2 4EK)




At H

TRV 27 =1V R Tl R Ry T LAV O RO ECENER kv 7 -
EFRRESENBI K F & U 2 7 BRICRE T 2B 21TV, EEES - 2 2a0 e g O %
BeAE LET, BEARDT TV A7EFWETT V) L LTETAEM 2B L T
HFUZRELET,

FROTHBRE
ST B HEERBREE & U A 2 B4 B AR A ROIT IR 5 78 O T, IR A
& RS A BT 1 O SRR AT O MR AT & Ao TOET,

WHEFR} B B

-8 AHE ) 13, S BT - d AR 2 - [HR & LRI X W HE Z A (Integrated-science
Laboratory) #MAk L, FESHHE 2 ik U7 A EAR L& (Project-Based Learning;
PBL) #3id 5 b DT, REMKFFE T v 7T LAORHUT o 5 B E ) & R E
RAX LD EOTODOHHERB & 72> TnET, HEEOHFER - oS4 N7 L —
T EMACRREICERY e Z ENEE LWTT,

- TEBFERIME] 1X, XFEICLDaIa=br—va i), LBy TF—va v ieho
LB L LIEHETY, ERSESCIGEZHEHEE S LI RES~OSMAEHE
ELTROET,

SyDE & HFRE (3 - 4 - 5 4EK)

WHEFR} B B

- EEFH@IHE] Tk, SEES - #ENE - FHRE OERFEICE APHE T RIZBW R
JEERIIHE 21TV E 97, Jeii OBFZERRS CIE & 2 RIERERE ) & i), AR
RNz=EBRLET,

- THEREHHE] ClE. BEMICREEZRE L TR MAET, HEIZEC T, ERNIME
¥ - MR - BFERERE A~ DA v X — vy T IRRE R — T — Y 3 VEOBERR O T2
DIEBEZ ZOWHE L L CROET, MIROMEZH LHRE L TERTLRHEZEL T,
F—LBmBNLY) —H =y TEBILL, TAT 4 T E2FICT DREN 282 5,

- NAMIHE | BFZE D RRBIIRIUZIS U CTHFAMIME 21T 5 Z L 1IC kb FMEORREE 71
— VI NIy R — 7 O E BIFE L E3, BMOHETYH . BHEOHE ZHAE
PETHINbDELET,

- TEEEMRER 13, BRI N—T U= 2@ LT, B LTOABDONE
AR TRAELLLDOLTHEDIINERII 2= —va 30, Mk 7ndx
J hDO~X =V A M hEBEL, V—#—L LTOHERDOEKEZIEET 5 HDTT,

(3) #EHFB L METEMH
K7a 7 Z LOHEREE T, FTEIFER - BT D ETE O HALEUS & 31T L CLL
TOEMZRT- SR IRZR 5720,



(2 Fk~DHERREL]

1L R R wx DA 2 BN+ 2L,

2. R0 T ANFEET HIE LIRSS %A (Qualifying Examination 1; QE1)
BRI DL,

[3 FERA~DHEM AT ]
1 AFHERERE D -7 AHHE T B XL OV L W ONC ERREIERAHE 1 218535 2 &,
2. FEMERARENG 6 AL EEZERT LI L,
3. BEtWHEDORAMEZERT LI L,

(4 FRA~DHERL ]
1. B OHER BN G, 1 AL ERESRTHZ &,
2. RK7v 7T ANEET 5 FEFEAL (Qualifying Examination 2; QE2) IZE#T 25 Z &,

(A7 v 27T AoET EE]

1. kfo2 -3« 4 ERA~OEREMF 22 T2 L,

2. WEWHEDBILAERT L&,

3. WERMIRELZZ T b MR SCA RN L, BT v 7T AHEERE PE LRI
Bt vw 7T NN EIT 2 BEBR T 0 7T NP EEB L OART 1 ST ARG
i 9 5 &R (Qualifying Examination 3; QE3) [Z&8#T 5 Z &,

MK 2KV ITTF6F 3 HREDFERTHY . SHEENHVIFET DT, SyDE H
BRFE 7w 77 5D Web HA & (Fid) FTRAMGHREMEL TIES0,
SyDE H#i KFpi~7' v 7°Z L https//www.syde.tohoku.ac.jp/
X OFEEFHHORERB OFE, A - KEIZOWTIEIMHEL TW A EMERO Y =7
A b TITZEN,

# 2. SyDE Hi#iERfE (1 - 24%) OFA

BN & BIE R ekt
X5y BER B4 i B | B | BEO ik
TE e | m | X

% %Y

T SETEE e 2 B - I

BB
Geography (H1FE%2) 2 o e R A
Rock and Mineral Science 11 9 . F7 1. O

CEAIE 1)




R
FHABE
*)

Rock and Mineral Science 111

. 2 B - Hh
CE A IR 1)
Ol‘lgll\l of the Earth and Life IT 9 .
(HUER - AEdn iy 1D
Field Science I
1 O
(74— R A= Z]) S
Field Science I1
1 O
(74— ¥ A= Z10) S
BRifE - HEREL AR SE O 2 -
Advanced Solid Earth Physics
. e 2 B -t
IT ([ A ER A P e 1T)
Advanced Physical
Oceanography 2 2 - iy
(Semif ey P
ARETF 2 T+
BRI AE W) 17 2 N
Hri Bl 2 T+
R 2 T+
e B A 2 T+
KPEBR S AT L 2 T+
B s AT I 2 T-+
U A7 5 - & B 2 T - et
RHEfiffia s a = —a Vi 2 T - Bt
HETRY AL M 2 T - it
HEY AT AN 2 G- A
TR B 2 g+ A
FERE Ry N T — 7 T 2 g+ A
R TR 2 g+ A
. g+ A
FURH R P s
j:ﬁﬂﬁfj:{ﬁ:% 2 T+
g+ A
. . T+
— LFERR 2
va biin % .
=
. g+ A
i ;\X\ =
It FHAR B 2 T+
:45 .
A= /A N i 2 rj? . j_;
AHRITEYY BT 2 TN

SyDE #7% %
BE20oRH -
H DD D H D
5 6 B L
BRBET D
& B2
DFEAEF R
D W BLHAL K
» 6 HALLLE
DND 2 HAfL
PLEIE TR
] B 3 & Al
B SEAAH )

FF ey
=7 hwxY
AV Niml) &R
EITsZ L,

FIT J B 2 LA A
ORHE NS E
EdsHz L,




[ B Y T 0 L 3 — W 3 2 B - it
BRI & TR OL e DA b .
?%ﬁ*ﬂ/ﬁ\ ﬁﬁ%_ﬁ 2 }7'1_‘%' %ﬁﬁ’ﬁ
BLERE| . B . e
*) BRI HIFR S 1T 2 -
ta—~vwrtFxalTrqsbrnm o
— )L~ LA 2 =5
Q) L = A
Eﬁkmuﬁﬁé@%&ﬁx@ § s
Lo A
R 2 SIS
B 91 2 e Ak
JEL T4 R I R T 2 T-8&7%
International Development 9 i
Studies ([EEBIR) T
Hussk oo FH i & BE%E T 2 [E] %
55 5 D IE IR & Al 55 S Pl 2 - e
Tl hwRIAY N 2 P . R
ST HBR Ak 23 T 2 B - s
SSEHER S S R 3% 1T 2 # . L
ZEEHIER SE2E S RS TTT 9 B - e
JEEHIER 1/ SR 2 TV 2 B -
P LA 5 3 T 2 HE - B
PESE SRR 11 2 B - i
PESE LA E 3% TIT 2 - H
PES SR 2 35 TV 2 -
PAFAFEY T IF—1 SRR
FAFAFEY T 47 IF—1 B - i
-5 RHE T B . e
WHE -5 RBHE 11 - e
BHEBE [I— 5 RHHED B -
— 5 RHHEIV B - e




[E R A RAHE T

b2 Rl

=B B pAHE 11

P - BB

AR
FHH

\T_\

ZEAHE

(EERGH

EZA

®9 5

=

K

EEHHE X, 1E
BT o0 ER
HIYLIGR LT,
B ET 2
MR, L
FHFZER 1F
BEEAT R, BR
BRI FERE
eSS TN
SCFAFZERE
BT A
BT O ER
HZERT 5
PR e I
HEZDHD
L35,

1. RIZED BIVRER B OB, HFEIC K VIERET 2 HLOE TEHRILE LTHRD
BN ENDHD,

(*) BHEIZX > TIRETEHEO L ORH 5,

3. SyDE #% Wikt (3 -4 - 54EK) OFH

BALLBETE | pen
<5 SR F 4 s EBE B 5%
wlE | R R
BB H RS R R I 2 | FR- sif
U R R R
IS HIBR 3 R ka3 T 2 ER- g
S HBR A 2 ket 9 T 2 B g
e EEI BRI A AR S 1T e
BHEBE oW Bk I/ 2 Bk 35 TV e
BE S LA 3% T e
FE AR 3% T e
FESE LA 3% TIT IRE:
FESE LA S TV IRE:




V2T F YT 4T KN

. il
A bEIF—1 S
V2T A FEUT 40T RN
A EIT—I S
PEE F W EHE 1 1 B o LK
PEE F W EHE 1T . Higl
R [ EAERHE 1 1 B
B2 | [ A mHE I B . B
=T MBS IHE fEEEERE O
=2 B k| o
S HnG 2 HATL
WHE N mui@ﬁ@@?
Gl § /; ;\ '_I'J? ° i
B H e B H AT RS oo K o
HE FEE L W B 1 FE -
R e e i T B . i
W
L EEAEHE T 1 B
2 || EeEHHME 1 B . B
WESMIHE ) B
1 B TR e A B - ik
EEAHE X, 17
BRI R
B LT,
IR E T D
BARRZERL, T
ARG, T
R 1= AF BLSFZEEL, BR
Elzd S RE ISV SN
PR E e & HIK
T 5 2 TR
- SCEAFGERE, R
7R
B oz ¥R

HZEST D
etk
BEEZ DD

E9 %,

1. RICED LI RER B OHAIL, H3E

LN ENDD,

(X VIERET 2 B OB T EIFRALLE LTRRD




5. JICABARKEREE IO S LICOVT (JICAHBEABEERR)

IEENMER LA 2R LR fe 7 0 7T A & JICA SIATBUEN  [EERH R IchB W\ T
I, MR L L CIHEIEE 2 EE L TR Y, 2021410 A X0, JICA IHBSSEREICE
T 2B RHPEAM BT 7 7T A THIEKRFRFEEE AR, LRrgest, 15 @pwar
FERHIAF T 2R FEIZOWT, REBREHRE T v 7T AMZERE 242t L, JICA BI% KR
TR T 0 ST A ERETH L LD,

JICA 7B IRIE SN AME AR AL, RPEGAEFHFPICTRA AL 2B E 4 Bz
EREET D Z &,

T, BELROETEMRII AT o FTED X 91T, BHEDOEHLRIZEEEH DR
EDFREZATH T &,

O HRIAT7<wRxTAMFE 2B

@ LEHERILAELRNEER T MC X5 EIFLEMERIAREREER T (DC XR)
2 HAL

@ BRI AT Lfa 2 BAfL



6. TR

HEA HRIRT~ KA NE

ME#H L iads A A

BE B - By iR LA0E 2
ERERE H ARG - HEI—R pa—2
I et BLERFTEAR} - rBOR R

B=E RS

HAKE PR DA HE RS IOk R B HE R

1. ZXEH HEFRYRS~ KA

2. REODBHEME

AT, PO 2 RYVRT <~ 2D A MO RBICHF I BT D552 (BhE B %5
T) 2% T VAT RUAMDEEMERZ D ikimae 582 BET D,

3 FENIEER

DKL IRVATIZOWTRIBEERE R D VAT XA MO BEEMOZ O 1L mE B
LT, Nz bNDI L2 EHORERE LTS,

4 REEE

1. VA= A NOEF] - FZE5] (D-(17) DO 125 R 2 EINT 5,
2. LAR—F
3. TN—TF 4 A a

5. BRIl 5 A B S UEE

HUE @i A S T) ( LR —h BIOY V=T T4 2Dy va Lo TRl
EEAS

6. BRERFIVSEE

1. &

10




HME4A Geography (HiE%)

HME# SERVE R B AR FEEH 1
B2 B - B H I25RR =R 2
ERERE A AGE FEI—R Ea—A
HEE-FER PRI - B B

= H-12(HIERF} R A S0A%), 221

HEHE DR e

1. 1% H H A HIZE

2 BREDBEMEHE

EWNFAEIZL> TR THL L Bbh g A AR MEEZKGE T O, B 2R3 5 BIE,
B ERE SRS AAGEO W ) CHAET D, 2R T, B AHEECHB 22 RIS H70D 0
BBl D, Flo, PAMREMELOWE ST 5T A ANy a LB U THET 2,

S FENIERE

HEER) B R A2 SR TR B, T D,

PERED A AHEEOHR FHE AL THEA - RERL, B -PE-EMATEL AR TRIT

4 BRIE BTl B,
. AR %5 £ U [ (A0~ 620 100%
SRR (A )

6. BRELLUSEE

SYE R - GHEE S - FATFIAR 2009 “Discovering Japan: a New Regional Geography”,
7 [EE R

7. &%

The first class will be on ~ April 15th  (Mon) .
Email: isoda@tohoku.ac.jp for details
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1. 1I2%8ER Application of stable isotoeps to ore genesis

2 BREDBEMEHE

This lecture will cover the following topics: (1) application of stable isotope geochemistry to
understand natural phenomena, (2) origin of magma, (3) origin of metallic ores, (4) origin off
oil, and (5) evolution of biosphere through the earth history.

3. %Eo)i” E*—r

Understanding the following topics: (1) application of stable isotope geochemistry to
understand natural phenomena, (2) origin of magma, (3) origin of metallic ores, (4) origin off
oil, and (5) evolution of biosphere through the earth history.

7 BENE

This lecture will cover the following topics: (1) application of stable isotope geochemistry to
understand natural phenomena, (2) origin of magma, (3) origin of metallic ores, (4) origin off
oil, and (5) evolution of biosphere through the earth history.

Detailed schedule will be announced at the first class.

(1) Introduction

What are stable isotopes? Concept of isotope fractionation.
Technical terms for stable isotope geochemistry.

[sotope equilibrium

(2) Meteoric water: isotope fractionation during rain precipitation.
(oxygen/hydrogen isotopes)

Rayleigh isotope fractionation

(3) Terrestrial hydrothermal system: origin of hot springs
(Oxygen isotopes of magma/mantle)

(4) Sulfur and carbon isotope system (general)

) Origin of magmatic ores

) Origin of submarine hydrothermal ore deposits 1

) Origin of submarine hydrothermal ore deposits 2

) Biological fractionation of stable isotopes: carbon

) Biological fractionation of stable isotopes: sulfur

10) Origin of oil and natural gas

11) Origin of diamond

12) Origin of meteorite

(5
(6
(7
(8
(9
(
(
(

5. IRETE /5 ik s S U EE

Attending points and test

6. BRELLUSEE

(1) ZREFALARHER LS, I AAATER, ARSI (1996) in japanese
(2) Principles of Isotope Geology G. Faure, Wiley (1986)

(3) Stable isotope geochemistry, Hoef, Springer (2004)

(4) HEREA A —HERBRBE &AMt b —, B, ¥R TR (2011) ST AR

1. E%E
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1. %% ER Advanced Geochemistry : a solid Earth perspective

2. REDBMEHE

S FENIERE

Understanding geochemical processes on the Earth

4 {BEEHE

1. Stars: birthplace of the elements (nucleosynthesis)
origin of the elements, fusion processes, types of stars, abundances of the elements
2. Meteorites and cosmochemical abundances
behavior of the elements, refractory vs volatile elements, the building blocks, ages of]
meteorites
3. Planetary accretion, differentiation, solar system
Accretion disks, assembling the Earth, planetary comparisons, Moon formation, core
formation,
4. Radiogenic isotopes: Rb-Sr, Sm-Nd, Lu-Hf
Basics of geochronology, model ages, crust—mantle fractionation,
lithophile systems
5. Radiogenic isotopes: Re-Os, U-Pb, HF-W
Core — mantle fractionation, age of core formation, kappa conundrum, litho—sidero—
chalcophile systems
6. Radiogenic isotopes: extinct isotope systems
26Al, 53Mn, 182W, 142Nd, 1291 244Pu and their very different stories - constraining early
Earth processes
7. Radiogenic isotopes: Noble Gases and Stable isotopes
K/U, K-Ar, He/Ne/Ar, Xe isotopes, the He heat flow paradox; Li - recycling and
weathering
8. Radiogenic isotopes: cosmogenic and subterranean production
surface dating, ocean water circulation, groundwater dating, calculating neutron fluxes and
novel applications of these data, radiogenic noble gases production
The composition and differentiation of the Earth: BSE, core, modern mantle and crust
9. The Primitive Mantle (BSE)
what do meteorites say? models for making the Earth, layering in the mantle, heat budget
for the Earth (K, Th & U), geoneutrinos and their constraints
10. The Core
Fe + Ni + light element(?), physical description, CMB & ICB temperatures, radiogenic heat,
W & Pb ages, geodynamo
11. The modern mantle
mantle melting, mantle geotherm, layering the mantle, sources of basalts, its domains:
products of early magma oceans or products of recycled slabs, recent news---
12. The Crust
oceanic vs continental, their masses and ages, growth of the continents, what is and isn’t a
continent, heat production and heat flow, the Moho: a poorly understood boundary, mass
balances in the BSE

mantle recycling,

5. RIRETE 5 ik B S U EEE

Attending Points, Homeworks and Examination

6. BRELLUSESE

To be announced

7. &%

Kakegawa will be coordinate this course. Contact kakegawa for more information.
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KREFHITECREBE I, EHYF/E7 07 F 50 “"Dynamics of the Earth”& 338 TR
WD,

FEED>
FESCRES N R E W E R A (Introduction to Earth and Planetary Material
Sciences)& %2k L, LR EE T8 13, BALRRES IR,

HARNOHERF 2R OBEEIZES TR, NEO—IXEE 172D TH A, 12720, HEkY)
WAE M L, ERIL S, KIU=e, Shi, RN BIZ DWW TII O #FE TREL TD
DILFEN R NE DRI SN DO THEHEZHELE 32,

NEOFRIZEEELT ., FERMIRZEIZS N T 5E FAOTEBIIRIEENL S FA T
BRLW, BRSO FRECTHEME T LICEET T, B 0B 22 mIBR b
DI DESMTER LN TH D,

Fio, BEEFEEL COIFEOMLEMZ AL TR, HFEF2E O baboTnd,

S REDEERR

f’ﬂﬁ?%ﬁéﬂ% BT Dk % 7R AIFFE 53 BP A2 B 3 2 LA Z2 P IS filny . BIFSE TS B2 4% 37
HERFLZE D5y BT 6T D IR A H R T 028,

14




4 BEEE

TR AN R DR 3% B 5 B — S l-McDonough. KAE. ZEAK. BUF . TIEA TS T & Co
0 EARE R TRV T — A0S (7).
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Details of schedules will be announced at the guidance of this class.

- Guidance

- Evolution history of the Solar System 1 (Lecturer Daisuke Nakashima)
An overview of the current Solar System.

- Evolution history of the Solar System 2 (Lecturer Daisuke Nakashima)
A general picture of the Solar System evolution.

- Introduction to volcanologyl (Associate Professor Satoshi Okumura)

This lecture introduces the dynamics of solid earth and the origin of volcanoes.

- Introduction to volcanology2 (Associate Professor Satoshi Okumura)

we discuss the mechanism of volcanic eruptions based on the physical and chemical
properties of magma.

- Introduction to Mineralogy and Crystallography 1 (Associate Professor Takahiro
KURIBAYASHI)

This lecture introduces the fundamentals of Mineralogy will be lectured: Definition, Crystal
Structure and Symmetry etc.

- Introduction to Mineralogy and Crystallography 2 (Associate Professor Takahiro
KURIBAYASHI)

This lecture introduces the classification of Minerals and how to identify minerals will be
lectured.

— Mineral evolution 1 (Professor Hiroaki OHFU]JI)

This lecture introduces the diversity of mineral species throughout the 4.6 billion year
history of the Earth (Era of planetary accretion and crust—-mantle reworking).

— Mineral evolution 2 (Professor Hiroaki OHFU]JI)

This lecture introduces the diversity of mineral species throughout the 4.6 billion year
history of the Earth (Era of biologically mediated mineralogy).

— The Solar System: Sun and planets (Professor William McDonough)
Physics and chemistry of solar system objects: Greeks—Copernicus—today
- The Earth System: core—~mantle—crust (Professor William McDonough)
Physics and chemistry of the Earth

5. pABET I A AR S UEE

H - LAR—h

6. AHMELLUVSESE

FHELVHEROBKTHEAGT S D,

IR

HRAT Y 2 — NV EDFENTIB > THHRIND, i I E7213A T4 T,
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Field Science 1
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1.1%%8E/ Field Science |

2 BREDBEMEHE

There is no reguraly or officially
Please consutl your supervisor or Prof. Kakegawa for more

This is the field excersise course for IGPAS students.
scheduled field excursion.
details.

We use 2 or 3 weekends during October to December. We will visit geothermal areas in
Iwate and Akita Prefectures. In addition, we will visit oil fields in Akita prefecture. We stay
at Japanese style Ryokan and costs will be charged to each.

S FENIERRZ

Understanding basic geological fetaures

4 BERE

This is the field excersise course for IGPAS students.
scheduled field excursion.
details.

There is no reguraly or officially
Please consutl your supervisor or Prof. Kakegawa for more

5. BUAETHE 7 A S S UEE

attending point and reports

6. BHELLUSEE

handout is provided

1. &%

Please contact to Prof. Kakegawa, if this course is open in this semester. The most likely
this course (with II) will open in October and November. This field science I is combined
with field science II. Please register both at the same time.
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MBB

Field Science II

HME# SRR H R A R

BE B - B5hE i ==RivE | 1
FREHE YEh MERI—X po—2R
HEE-FX e i S o=

B=E AR A

R BN Bz

1.1%%8E/ Field Science II

2. REDBHEBE

This is the field excersise course for IGPAS students.
scheduled field excursion.
details.

There is no reguraly or officially,
Please consutl your supervisor or Prof. Kakegawa for more

S FENIERE

Understanding basic geological fetaures

4 SEEHE

This is the field excersise course for IGPAS students.
scheduled field excursion.
details.

There is no reguraly or officially
Please consutl your supervisor or Prof. Kakegawa for more

5. BAEFHE T A S S UEE

attending point and reports

6. BRELLUSEE

IR

Please contact to Prof. Kakegawa, if this course is open in this semester. This field science |
is combined with field science II. Please register both.
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BRIE - ERRL LR 0 (R L ATHRR)

HEZ TR MR S B 1 (0 L0 0T

EEA=E: FEREE AR FEFEA 1T
B2 H - B ISR BT 2
FREE Yeh HMEIA—R po—R
TR -FEH BHAERF IO - MU R

HE H-12(H R 2T J200), 506

e 4 ) #d2 . William F. McDonoughZf3%

1. 2% H8 Advanced Geochemistry : a solid Earth perspective

2. BEOEHERE

1. Stars: birthplace of the elements (nucleosynthesis)

origin of the elements, fusion processes, types of stars, abundances of the elements
2. Meteorites and cosmochemical abundances

behavior of the elements, refractory vs volatile elements, the building blocks, ages of]
meteorites
3. Planetary accretion, differentiation, solar system

Accretion disks, assembling the Earth, planetary comparisons, Moon formation, core
formation,
4. Radiogenic isotopes: Rb-Sr, Sm-Nd, Lu-Hf

Basics of geochronology, model ages, crust—mantle fractionation, mantle recycling, lithophile
systems
5. Radiogenic isotopes: Re-Os, U-Pb, HF-W

Core - mantle fractionation, age of core formation, kappa conundrum, litho—sidero—
chalcophile

systems
6. Radiogenic isotopes: extinct isotope systems

26Al, 53Mn, 182W, 142Nd, 1291 244Pu and their very different stories - constraining early|
Earth

processes
7. Radiogenic isotopes: Noble Gases and Stable isotopes

K/U, K-Ar, He/Ne/Ar, Xe isotopes, the He heat flow paradox; Li - recycling and|
weathering
8. Radiogenic isotopes: cosmogenic and subterranean production

surface dating, ocean water circulation, groundwater dating, calculating neutron fluxes and|
novel

applications of these data, radiogenic noble gases production

The composition and differentiation of the Earth: BSE, core, modern mantle and crust
9. The Primitive Mantle (BSE)

what do meteorites say? models for making the Earth, layering in the mantle, heat budget for|
the

Earth (K, Th & U), geoneutrinos and their constraints
10. The Core

Fe + Ni + light element(?), physical description, CMB & ICB temperatures, radiogenic heat,
W & Pb

ages, geodynamo

11. The modern mantle
mantle melting, mantle geotherm, layering the mantle, sources of basalts, its domains:
products of
early magma oceans or products of recycled slabs, recent news---
12. The Crust
oceanic vs continental, their masses and ages, growth of the continents, what is and isn’t a
continent, heat production and heat flow, the Moho: a poorly understood boundary, mass
balances in
the BSE

I ZEDIEBR

Understanding geochemical processes on the Earth
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4 {SEEHE

1. Stars: birthplace of the elements (nucleosynthesis)

origin of the elements, fusion processes, types of stars, abundances of the elements

2. Meteorites and cosmochemical abundances

behavior of the elements, refractory vs volatile elements, the building blocks, ages of
meteorites

3. Planetary accretion, differentiation, solar system

Accretion disks, assembling the Earth, planetary comparisons, Moon formation, core
formation,

4. Radiogenic isotopes: Rb-Sr, Sm-Nd, Lu-Hf

Basics of geochronology, model ages, crust—mantle fractionation, mantle recycling, lithophile
systems

5. Radiogenic isotopes: Re-Os, U-Pb, HF-W

Core — mantle fractionation, age of core formation, kappa conundrum, litho—sidero—
chalcophile

systems

6. Radiogenic isotopes: extinct isotope systems

26Al, 53Mn, 182W, 142Nd, 1291 244Pu and their very different stories - constraining early
Earth

processes

7. Radiogenic isotopes: Noble Gases and Stable isotopes

K/U, K-Ar, He/Ne/Ar, Xe isotopes, the He heat flow paradox; Li - recycling and
weathering

8. Radiogenic isotopes: cosmogenic and subterranean production

surface dating, ocean water circulation, groundwater dating, calculating neutron fluxes and
novel

applications of these data, radiogenic noble gases production

The composition and differentiation of the Earth: BSE, core, modern mantle and crust

9. The Primitive Mantle (BSE)

what do meteorites say? models for making the Earth, layering in the mantle, heat budget for
the

Earth (K, Th & U), geoneutrinos and their constraints

10. The Core

Fe + Ni + light element(?), physical description, CMB & ICB temperatures, radiogenic heat,
W & Pb

ages, geodynamo

11. The modern mantle

mantle melting, mantle geotherm, layering the mantle, sources of basalts, its domains:
products of

early magma oceans or products of recycled slabs, recent news:--

12. The Crust

oceanic vs continental, their masses and ages, growth of the continents, what is and isn’t a
continent, heat production and heat flow, the Moho: a poorly understood boundary, mass
balances in

the BSE

5 BAEFHE A R B S URE

Attending Points, Homeworks and Examination

6. BRELFLUVSEE

To be announced

1. #%E

Kakegawa will be coordinate this course. Contact kakegawa for more information.
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HME4A Advanced Solid Earth Physics I (E{&HIERYIBZEERRT )
B FRAHE BB REFH

BE B - B P (BT U ) B 2
FEREE YeFE MERI—X po—2R
HRR-EK HERF TR - H RS

BE

FEEE 4=

1. 1I2%8ER Advanced Solid Earth Physics II

2. REDBHEBE

KAMEEIIBEL R | BEMITHE > CEE 35,

S REDIERR

4. REFE

5. BAEETl A AR S UEE

6. BRELLUSEE

1. &%
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HME4A Advanced Physical Oceanography (JESR#EEEMHEL )

MEH A FE R FEFH

B2 B - BfE W £F (T B AR ) B 2
EREE HEEE HMEI—R La—2R
HEM-EX BLRTFER - B

B=

(EEE 4]

1. {Z%&ER Advanced Physical Oceanography

2. REDBHEBE

KAMEEIIBEL R | BEMITHE > CEE 35,

S REDIERR

4. REFE

5. BAEETl A AR S UEE

6. BRELLUSEE

1. &%
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HME# SERVE R B AR FEEH 1
B2 B - B K22 R BRTE 2
EREE A AGE FEI—R Ea—A
HEE-FER TEMFFERE LR T

B=E AN BB R BB 203

HEHE A e S

1. 1% H ARET

2. REDBHEHE

AREROBERED AL - R B L OB L - RSN BB R OB Z BT AR L0 MR
SRR IS L OBAT O BRAR A H YL 5. 1XU OIS, AEHEROIEE - HERETE TS W CE M
AT S BAVHE W SR DI Al - MRS B O, /A IER L 8 D SE AL BRI
T DERETRD D, I, EREROE B - il ~DIE A OV TR ZTRD 5.

S REDEERR

BRI T U REM TR RE I, BT 27 NN —T T A Ay a i@ T

PRIRZ D D.
TR AR—ADHAETT VEVER SEAL, A RERENREICEI 9 25 FIEOFMEAZ TR 5.

4 BERE

I/f/}\ﬂ5 Jav
EREF AT SEREGH
R TUS
7:!’127\/\_}%7/1/0)%]5 RF
*Python 4%l €7 /L FATIZ F’??L’C@Eft

W Part | FFEEERE R D A =X A

F—U—F: =oF, WERLFEOREE, SR EIER, W JE M, AXREE L
-1 W OTELEE

1-2_ M OBERERI 2 AR

1-3 A ORERE LIS DS DZ Dtk

2-1 =T EBRBEOARYENE

2-2 M ~DEREDIEHZ LD

3-1_FEOM A EDOEIIE DIHNTREDLDH

3-2 3R LIREL

4 R 2 RN RE O HE G

W Part2 B RN OYE 70— LR ETE R

F—U—R: *%i’ﬁ{)ﬁiﬂ, HIFR IR 1, f\/75"7/-7ﬁ}\1>~77y7°, Subsidy, Riparian buffer 7p&
5-1 =X —-YETa—LRENAT—R

5-2_ R WE R L il E

6-1_ itk Bl DA RER D D723

6-2_Cross Boundary Subsidy

6-3 1)1 | ED BAGRE B 2 7= AERER DR 2

art 370 IO L RER Y —E 2D R A
J— F TXFGH, AXNTAH, ERGRRERIEE, A OBIREMAT, BREEA & 7ol
P = PEOARE R —E X

EARELLE KR

%H
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5 EIRRTE 5 iR B S U EE

RO HER LI LR — DN B E A HNZEG 5,

6. AHMELLUVSESE

HREEIZOWTT, BEHNISREICB W TERT D,

7. &%

F T A4 AT U —:Google classroomZ il CaZ /7 abtBbZ L.

AREIL, ZV—r A /R —var T — R R AR H ThALEBIL, BEBRAM
MC7' a7 T LADORREH THDH. #ENTIZ, Pythonk A TAERESAICBIE -5 L/ %Kk
EET NERNEDD, FREFICEE T 55 FHOBEMRARD D, 12720, BUEET I 71
DWW RNFICE D LEEH I DT O EITHIO T, AR HDOEEICS
7o T, FERRRRRIC I I B R B L OIS0 1y 70 TR O A 72 L 1E
DR,
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ME% REMAEMTF

B R AR B FAFH H1FH
B H -5 AR 1R B 2
HRSE HAGE HEI—R EA—A
HER-ER TEEWETER s AR T2 R

= N[ BRET R ZCE WF 7245204

e PR KESR AR B AR

1 REEE BRI T2

2. BEDEMEHE

H A BREEAE M O BLffE 36 L OV O T2 IR BRI 425,

B A ARBRIE ISR W T E M ER 21T BRI O 5031, AP - R E S L OV E
IRERBL COBREZF O, BRELIR BRI 2MEM OB EIZBFE$ 5, F7o, BEMBIED
TERAPHEIRC AT T /P B AL RE R BN OV GER T2,

S FENIERE

R A AR  BREEMAEY B Z O O TG A OBEEZ BFL | MBS I JOED Y
PP T v A2 AT CEHREN AT D,

4. REFE

1B HAX A KeGh BRBE IR 2L AW

2 [B] BREEAEY O TR 1: 008

53 B BB O FRE 2 e LR HT

4 0] BREEIAEY O FERE 3 HE5E

5 (0] HEAK AP LVEMETS IR

556 [B] FEMETG ISR AR R Ot

BT 18] BEKIMEISAE M) & ALY R I

8 0] A FEEEIEIC K DHEKALBR e S A = )V — A
%9 [A] AW FH KB AR

F10E ERRFMEHEZEDISH

E11n] AW ERRE T oA

Fizml VB AR bR E

H13E FREAHIAE Y L D T 20005
1400 BREIRAE OIS ARSI BT B3 E R
1500 FAFEREAMR

5. FIRETE 5 ik s R UV EEE

RSO, /NT ALV AR —NCHREBIICEHE T 2.

6. BRELLUSEE

ABFEDIFTENT D,

IR

ARFEFRIL, AT E B TEMT DT ETT, 2720, Frilan oA LV AREGESE
OIRVUNC LY, Efi FiESE2 BRI ENRHVET O T, Yi%ik#DGoogle Classroom%
RERFRERR L TSV,
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ME% #ii R BLam

B R AR B FAFH H1FH
B H -5 2[R BAI% 2
HRSEE HAGE HEI—R EA—A
HER-ER TEEWETER s AR T2

= ] BREE R 2R WFJE203

e -8 5t R

1 REEE ey

2. REDBHEHE

\%:E;ﬁ%iﬂ%ﬁﬁ@u RANET 272D DI B L, EH VA REET D720 D SR EL
a5,

S FENIERZ

4 BERE

FOLE A haX 7 gy

H02[a] FEERES T A s (k1)

F03[a] FERRAR T T W1 s (Hih2)

H04lE] FERRERTH T WA 51 (UTfX)

05 HAKR T A5 (kD)

06 HAKR T A5 (Frit2)

FOTE HAKR T A 5 (TfR)

F08[E] 2= MR8k PR O BE - BRES LB

090 2= R0k R TS

E10[E ETHT A Ok FHOAA—IHEELAV =T — 2 a MR E DA A
ELE EHT VA Ok —RAA—Y

1ol #HT AL O E T RAA—Y

F13ME] F T T A OHE EEAB R ETe A A=

H14m FHT AL T4 AT v gy (FER)

F15E] BT AL AT LT —a (T— 0 FHA)

5. FIRETE 5 ik s S U R

ARBETERAT IR S5

6. BRELLUSEE

7. &%
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e FRVER B B FEFH 2521
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FAESE HAGE - S8 ®HEI—R Aro—R
HER-EKX TR EAR T
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HLHE )i ey
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1. BRY

2 BREDEMEHE

728 O LA 253 RITL T, MHRRGTOIVREREL L BT, OO HMRRZEB) O
%?%%Yﬂﬁ%ﬂ‘é%ﬂ?ﬁﬁ@%%% HrET D,
2.

HEEWI RO DNDINEEVERE, MR At TH BT~ SHURE R, MR =R E <ot
R EMERAEIE T DA FHEF 5,

S FENIERE

3. R HAE
B R OREYE Y OB F BN EHE T T AT DA FIEL LT, THEHR OB EF O,
TR T AR O MmN E FRE T 570 O FAERE 1% BT B,

4 BERE

. Avbag gy

. B E LM R R A D A TE

. 7=V AT LA MU E B R O FEAM

. VB R Bh T

. MUBIGE ATV (1)

. HBIGE AT L (2)

. [RAVIRRE L MEREFR A

. B SR IERIE AR (1)

. B SR IERIEEAIIRYT (2)

10. 28 SR IERIE BT (3)

11. 28 SR IR B IENT (4)

12 ZHEMERTAm (1)

13 HEMERTAE (2)

4.8 B 8= 7V — MBI O ERE (1D
15. 8B 8= 7V — MBI O ER G (2)

O 0O 1O Ul v WD —

5. BAEFHE T A S S UEE

HE G RSP RRREL AN — MR B BTG 972,

6. BRELLUSEE

INE

Python®D=—R%ffi Fl 4%,
F T AT T — FERE, B RSMRREZ T T ET, AV ETERNIT RA M RDI %
@J&)i@—o
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2. REDBHEHE
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DOBUREAH DB IFIZHONTHEFET D,

S FENIERZ

4. REFE

E1n] HERFEBLO B 2 71 (HEFFE RO 2 07 D 5LH8)

Holnl HEFFE LD E Z 72 (AT T VAR R AR AT L)
300 ALK L bR (1) SR - MR B B O SR
Fala HLERELLHERE (2) 26 THl- MERe iR (- =22 27U —1)
Folal HILEREL LR (3)

H6lnl HEEM O SR E=2U T Bk (1)

ETn] HEEM O SRR =2 T B (2)

H8[n] HEEM D SR - T = XU T B (3)

Foln] HEEY ORE < HlisR (1)
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F11a] & OMiE -k (3)

HB12lE TRy DA TAT A7 (1)

HB13E TRy R DA N TAT AT (2)

HB1AE TRy X DA TAT AT (3)

15 £

5. FIRETE /5 ik b S UV EE

VR—F R ORI E IR 5.

6. BRNELLUSEE

1. & FEEAL T AL F(infrastructure Maintenance Engineering)

EEL T RFPEA T F AT A /NEE 2 (Joint Task Committee on Maintenance
Engineering, JSCE)

HRR AL : 3R R 2 H i (University of Tokyo Press)

HRAE 1 2004

ISBN/ISSN:978-7-13-062807-5

2. 2007 4EHl = 7Y — MEHER J7 # [ #k:£F % FL#R ] (Standard Specification for Concrete
Structures—2007,Maintenance)

FEHL AR 7 —bZE B2 (Concrete Committee, Japan Society of Civil Engineers)
R #E R A HAR224 (Japan Society of Civil Engineers)

HRRAE 12007

ISBN/ISSN:978-4-8106-0420-7

3. TRy A NE A~
A AEENEN RS

HHRRCRL: - 35738 2 HH AR

HURRAE - 2005
ISBN/ISSN : 4-7655-11679-2

4B TT ATF R
L (N RS

H AR - SRR R

R AF 1 2015

ISBN/ISSN: 9784810608588

7. &%
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cba—w XA T AV A BT SRR R L ST DN TED,
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ZRHETHIENTED,
- SRYLE | FERILE . BRI, S L 8 — S LA L AL T BRI DUV TR
FTHIEWTED,
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4 BEFE
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SRS & D52 b B T2, FRREEANIC LR FEITATS > TR T 5,

# Apr. 12 (Fri): Introduction and guidance. General concept and the history of human
security (Oshitani, Egawa)

# Apr. 19 (Fri): Human security and global health governance 1 (Oshitani)

# Apr. 26 (Fri): Human security and global health governance 2 (Oshitani)

# May 10 (Fri): One Health. (Imamura)

# May 17 (Fri): Global Health Landscape (Nomura,KU)

# May 24 (Fri): Sustainable Development Goals 1 (Egawa)

# May 31 (Fri): Sustainable Development Goals 2 (Egawa)

# Jun 7 (Fri): Universal Health Coverage 1 (Egawa)

# Jun 14 (Fri): Universal Health Coverage 2 (Egawa)

# Jun. 21 (Fri): Environmental medicine and human toxicology (Akaike)

# Jun. 28 (Fri): Risk Communication in Global Health (Ochi, JikeiMU)

# Jul. 5 (Fri): Global situation of non—communicable disease (Egawa)

# Jul. 12 (Fri): Working toward improving maternal and child health (Goto, FMU)
# Jul. 19 (Fri): Infectious disease and human security (Kodama)

# Jul. 26 (Fri): Nutrition and human security (Egawa)

5. RS RS LUEHE

HIRS . G EPEDI =T AR, 7V —F T — I F 23T AN — DB AL,

Doctoral students must submit a research agenda using the designated form once in the
semester. The form will be announced in the introduction and available at the Google
Classroom.

6. BRELFIVSEE

Factfulness: Ten Reasons We're Wrong About The World — And Why Things Are Better|
Than You Think

Author:Hans Rosling

Publisher : Flatiron Books (US) Sceptre (UK)

Year: 2018

ISBN/ISSN:978-1-250-10781-7

1 #E

PEHICL DR -FRRRE I oM k&, BE T HIE WO B 7 B B2 RmAIITI 2L,

#World Health Organization (WHO) THE GLOBAL HEALTH OBSERVATORY
http://www.who.int/gho/publications/world_health_statistics/2016/en/
#Universal Health Coverage (UHC)
http://www.who.int/universal_health_coverage/en/

#World Life Expectancy

https://www.worldlifeexpectancy.com/

#Sustainable Development Goals (SDG):
http://www.un.org/sustainabledevelopment/sustainable—development—goals/
#World Bank SDGs Atlas

https://datatopics.worldbank.org/sdgatlas/

Contact: Prof. Shinichi Egawa at egawas@surg.med.tohoku.ac.jp
Office: 022-752-2058, Office hour: 9:00-17:00
http://www.irides—icdm.med.tohoku.ac.jp/english/index.html
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3. FEDIERE

1ﬂJﬂﬂﬁ-h)&k£@@w% mA_RHZENTED,
2R EEFICHTHHGEAMBIL, IEHT5ZER TS,
3R FICBIT ARG EEIRARDHIENTED,
4.SPHERE Project<°Psychological First Aid (PFAIZ DWW TR RAZENTED,
5 SR EIF O LR « I8 « 48 Ak D KR A ;’Jb‘fﬁ’\“é:kﬁif‘%éo
6. S ERFO[E PR AE B EWHO, EEOREFN SNV TR RHIENTED,
TAIEB KO BB L BLE DX v 7| d)b\fi/\é_&ﬁiféﬂo
8. JRBED F MM E T, 2B IOV TR T DLW TE D,
9. K ELIEHRE T, BT DO, A HIV~ VA ARAEEAE, BYE,
Fﬁb@i:ob\fﬁ’\‘%:&ﬁffféé
10. S8 T PRAE - BRI - AR LD EBE - AR ITIEIZ OV TR RDZENTED,

ST TIRE D

4 REEE

ERITTEEE I DS EDO B IR L LT N —T T — R0 4 _— b 179,
Oct. 11 (Fri): Introduction, Great East Japan Earthquake (Egawa)

Oct. 18 (Fri): Disasters in Asia (Egawa)

Oct. 25 (Fri): Sendai Framework for Disaster Risk Reduction (Egawa)

Nov. 1 (Fri): Risk Communication in disaster (Ochi, Jikei MU)

Nov. 8 (Fri): Disaster and public health (Kuriyama)

Nov. 15 (Fri): Business Continuity Plan of the Hospital (Sasaki)

Nov. 22 (Fri): Disaster and infectious disease. (Kodama)

Nov. 29 (Fri): Nuclear and radiological disaster and medical response (Suzuki)
Dec. 6 (Fri): Disasters due to human—-induced hazards (Egawa)

Dec. 13 (Fri): Disaster and mental health (Kunii)

Dec. 20 (Fri): Disaster and comprehensive health care (Osaka)

Jan. 10 (Fri): Maternal and child health in disaster (Saito)

Jan. 17 (Fri): SPHERE Project and Psychological First Aid (Egawa)

Jan. 24 (Fri): Disaster and Medical Information (Fuijii)

Jan. 31 (Fri): Prepared community HUG® (Egawa)

5 AR A AR KUEE

WG T EPEDI=F A I —TF T — I E 13T A _X— DO BN,

6. AHELRUVUSEE

(WZETIE2W)

+ Koenig and Schultz’ s Disaster Medicine (2nd Edition) ISBN 978-1107040755

+ Ciottone’s Disaster Medicine (2nd Edition) ISBN 978-0323286657

« DMATEE#ET % A (B ASFE) ISBN 978-4892698590

+ SPHERE handbook 2018, Sphere Project (Downloadable for free)
https://handbook.spherestandards.org/en/sphere/#ch001

+ Sendai Framework for Disaster Risk Reduction (Downloadable for free)
https://www.preventionweb.net/files/43291_sendaiframeworkfordrren.pdf

1. %&

T&‘%H#F‘aﬁ%%”

ICLDEE-FHEmaE I D) L&, BT 51O B 5% B B 2 FmIIcATo7 8,
Contact: Prof. Shinichi Egawa at egawas@surg.med.tohoku.ac.jp
Office: 022-752-2058 (Mon.=Fri. 9:00-17:00)
http://www.irides—icdm.med.tohoku.ac.jp/english/index.html
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B4 International Development Studies (EFEH %)

(Y= SRR A RE R F1EH
B2 - BFfa KIREATR B 2
EREE S HHEI—X a—R
MER-FK SR e

8= ARG AR R 1(N212)

FEEE 0= KRR, Iy -F—=Bh#

1. 12%8E8 Economic development and agriculture

2. BEDBMEHE

Main objective is to develop understanding of the agricultural transformation in developing
Asia under the impacts of rapid economic growth, industrialization, urbanization, global
warming, and globalization.

S REDEERR

Students are expected to deepen their understanding on the difference of the social systems or|
institutions among countries and/or areas. Taking account into such diversified characteristics|
of economy and agriculture in developing Asian countries, students are expected to concert
alternative models and policies as well as to review the general models and policies off
development.

4. REFE

Introduction, contents and progress schedule will be announced at the first class. We use
Google Classroom.

5. FIRETE 5 ik b S U EEE

Presentation of textbook 50%, presentation of homework 30%, and discussion 20%

6. ARNELLUSEE

Textbook: The World Bank, World Development Report 2023 .
Download URL: https://www.worldbank.org/en/publication/wdr2023

IR

Office hour: Please make an appointment by e-mail.

FUYUKI e-mail: katsuhito.fuyuki.d2@tohoku.ac.jp office: E213

KEENI e-mail: keeni.minakshi.d1 @tohoku.ac.jp office: A201

Our offices are located on the 2nd floor of Multidisciplinary Research Laboratory off
Agricultural Science (K01 building) in Aobayama Campus.
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2. BRXDODBMEHE

This course covers a theoretical basis for analyzing regional problems toward sustainable
development. Students will learn basic mathematical programming and statistical analysis
through exercises using free software.

=h

CFEDIERE

Students will be able to do the following,

- Understand the basic concepts of mathematical programming and statistical analysis.

- Apply the standard mathematical programming and regression analysis using a programming|
language.

4 1RREHE

This course provides a theoretical basis and methods for optimization and data analysis toward
application to regional planning. Students will use the R programming language, a free
software.

. Orientation

. Linear Programming (1)

. Linear Programming (2)

. Nonlinear Programming (1)

. Nonlinear Programming (2)

. Exercise: Optimization

. Regression (1)

. Regression (2)

9. Regression (3)

10. Regression (4)

11. Exercise: Regression

12. Experiment and Quasi-Experiment (1)

13. Experiment and Quasi-Experiment (2)

14. Experiment and Quasi-Experiment (3)

15. Final Examination

e BN e R R N S

5. BAEFHIl A A B S URE

Class participation, presentations and the term paper.

6. BHELLUSEE

Nicholson, W. and Snyder,C., Theory and Application of Intermediate Microeconomics,)
South-Western Cengage Learning.
Stock, J.H. and Watson, M.W., Introduction to Econometrics, Pearson Education

1. &=
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9.5 EH AL L TD”Build Back Better” &% ?
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6. BRERIUSEE

UN Sendai Framework for Disaster Risk Reduction 2015-2030
Global Assessment Report, UNDRR

DRR Project Report, JICA

JICA DRR Policy Paper

FREO T E ChAGES 5!
MEH:&H (L& HEIIRERD) . R :13:00~14:30, 14:40~16:10
Af:10H11H,11H1-15-298, 12H13H, 1H10-23-24H
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6. BMERIUSEE
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1. About the WISE Program for Sustainability in the Dynamic Earth
The WISE Program for Sustainability in the Dynamic Earth is an integrated Master’s and

Doctoral Degree Program that intends to explain the mechanisms by which disasters occur and
improve techniques for predicting them in the context of various earth science phenomena of the
dynamic earth, as well as to develop “knowledge professionals” who understand people and society
and are equipped with the practical skills to deal preemptively with a variety of risks. In order to
create a society that is safe and sustainable not just regarding disaster readiness, but also in a wide
range of other fields, this program will cultivate expert talent capable of supporting specialists in
those fields to pioneer cutting-edge knowledge, understanding people, and giving the fruits of our
research back to society. It aspires to produce talent with diverse skills, such as the ability to see the
big picture, communication skills, practical skills, social justice, intercultural adaptability,
inquisitiveness, and leadership, through integrated arts and science education across seven graduate
schools and collaborative education between private companies/organizations and
research/international institutions. By doing so, this program aims to contribute to the Sendai
Framework for Disaster Risk Reduction and other national initiatives across the globe.

Two program tracks are available.

1. Basic Research Track: Designed for graduate students who have a Bachelor’s degree and
want to acquire supplementary skills for their degree programs

2. Practical Research Track: Designed for those admitted through the Special Selection for
Mature Applicants

As the program aims for a seamless fusion of expertise and real-world needs, students on both
tracks will acquire broad perspectives by participating in the Integrated Science Lab (I-Lab), which
is hands-on problem-solving training, and in industry-government-academia seminars. This program
will cultivate “snow crystal-type” talent with the practical skills to tackle a variety of challenges,

built on a foundation of leading expertise in graduate research.

Acquisition of the superior expertise to see the big picture of the Earth and

visualize its future + 6 other diverse skills (Snow crystal-type talent)

Social Justice o e Leadership
Internationality Superior expertise Communication
CLERN
Ability
Inquiry Skill e e Bird’s eye view
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2. Eligibility

Those who can apply for this program will understand its purpose, have a willingness to obtain a
doctoral degree, and have strong recommendations from prospective faculty members or prospective
graduate schools/departments. Students must also belong to the graduate schools/departments listed
in Table 1.

Table 1. Graduate Schools and Departments in the WISE Program for Sustainability in the

Dynamic Earth
Graduate School Department
Graduate School of Earth Science
Science Geophysics
Quantum Science and Energy Engineering
Chemical Engineering
Graduate School of o i o
o Civil and Environmental Engineering
Engineering ) o .
Architecture and Building Science
Management Science and Technology
Graduate School of Applied Information Sciences
Information Sciences Human-Social Information Sciences
Graduate School of Frontier Sciences for Advanced
Environmental Studies Environment
Graduate School of ) ]
o Medical Sciences
Medicine
Japanese Studies
Graduate School of Arts
Global Humanities
and Letters )
Integrated Human Sciences
Graduate School of _
) Economics and Management
Economics

3. Financial support

Financial support will be offered to outstanding graduate students selected for this program. The

amount to be paid will be determined separately.

4. Curriculum of the WISE Program for Sustainability in the Dynamic Earth

(1) Basic curriculum structure

82



The curriculum of this program consists of the first half (1st and 2nd year) and the second half of
the SyDE course (3rd, 4th and 5th year, *). Additionally, each course includes educational subjects
in collaboration with researchers from a wide range of academic fields and researchers from private
companies. It is designed to help students acquire outstanding practical skills to be a future core and

global player.

(2) Subjects in each course
SyDE, first half (1st and 2nd year)

Core Subject
+ In “Global Risk Management” researchers from the world’s top universities and top Japanese
companies and international companies will give lectures on disaster management and risk
management, to gain international cooperation and sociological perspectives. The content of the
lectures will be created as a teaching video entitled “Education of Risk Management: Sendai

model” and will be broadcast worldwide.

Academic Integration Subjects
+ This is a course for comprehensive understanding of the fluctuating global environment and the
field of risk management. It is a specialized multi-disciplinary course that combines science and

humanities to acquire a wide range of knowledge and a broad perspective.

Training Subjects

* “Integration Lab” comprises a training lab (Integrated-science Laboratory) with participating
departments, partner companies, and organizations and offers a project-based learning (PBL)
program that focuses on industry-academia collaboration. This is a training course for improving
problem-setting and problem-solving skills, which are the key features of this WISE program.
Students from multiple graduate schools and departments should form a group and work on the
subject.

+ “Training for international intelligence” aims at acquiring both communication and presentation
skills in English. Participation in international conferences and research meetings in English will

be recognized as part of this training.

SyDE, second half (3rd, 4th, and 5th years)

Training Subjects
In the “Industry-government-academia collaborative training” a problem-solving style of training
will be provided in a training lab with participating departments, partner companies, and
organizations. Students will acquire problem setting ability, practical ability, and problem-solving

ability that can be used in advanced R & D.
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In “Autonomous project” students will set their own research tasks and work independently. If
necessary, activities aimed to solve own problems will be accepted as part of this training, such as
internships with domestic and foreign companies, organizations and research institutes, and
laboratory rotations, etc. Through the experience of setting and practicing their own research path,
students are expected to strengthen their leadership skills and develop their creativity to shape
ideas.

“Overseas training” aims to develop specialized research and form a global network by conducting
overseas training according to the status of progress of the student’s research. Either a single
training opportunity or a combination of multiple training opportunities will be accepted.

In the “Advanced Technology Management Seminar” a practical seminar will invite current
leaders who are active in the front lines of companies. It promotes the formation of leaders’

awareness through discussions on organization/project management and business management.

(3) Requirements for advancement and completion
To advance in and complete this program, the following requirements must be met in parallel with

the required credit acquisition at the student’s graduate school or department.

[Requirements for advancement to the second year]
1. To earn 2 credits in Global Risk Management.
2. Pass the Qualifying Examination 1 (QE1) conducted by this program.

[Requirements for advancement to the third year]
1. To acquire Integration Lab I, II, and Training for International Intelligence 1.
2. Acquire at least 6 credits from Academic Integration Subjects.

3. To earn all credits required for a master’s degree.

[Requirements for advancement to the fourth year]
1. Earn at least 1 credit from the Training Subjects in the second term of doctoral course of the
SyDE program.
2. Pass the Qualifying Examination 2 (QE2) conducted by this program.

[Completion requirements for this program]|
1. All of the above conditions for the 2nd, 3rd, and 4th years must be met.
2. To earn all credits required for the doctoral degree.
3. Obtain the necessary research guidance, submit a doctoral dissertation, and pass the Industry-
Academia Co-Creation Graduate School Program Degree Examination conducted by the

Division for Academia-Industry Collaborating Graduate Programs and Final Examination
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(Qualifying Examination 3; QE3) conducted by the program.

* Tables 2 and 3 are current as of March 2024 and may change. Please confirm the latest
information on the WISE Program for the SyDE website (below).

WISE Program for SyDE: https://www.syde.tohoku.ac.jp/
* For the classes of the Academic Integration Subjects, please refer to the website of each graduate

school for the classroom, day of the week, and time.

Table 2. Subjects in the first half of the SyDE course (1st and 2nd year)

Credits and
Course Subjects Course Method
Classification Remarks
(Department offers)
Required [Elective |Optional
Core Subject |Global Risk Management 2
Geography 2
Rock and Mineral Science 11 2
Rock and Mineral Science II1 2
Origin of the Earth and Life 5 Earn 6 or more credits from the
11 courses on the left or those approved
Field Science I 1 by the SyDE Academic Registrars
Field Science 1T 1 Committee.
Introduction Lecture on 2 or more of these 6 or more
Academic Environmental and Earth 2 required credits must be either
, Science 11 . .
Integration “International trend and practical
) Advanced Solid Earth ) )
Subject . 2 knowledge for Disaster Risk
Physics 11
* ] Reduction” or “Practical Lecture for
Advanced Physical
2 Principle & Knowledge of Project
Oceanography
) : } Management”.
Ecological Engineering 2
Environmental Microbial
. . 2 Must take courses which are offered
Engineering
Urban Landscape Design ) by a different department from your
. home department.
Design of Earthquake ) P
Resistant Structures
Maintenance Engineering 2
Hydrology 2
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Disaster Control System

Risk Assessment and
Management

Science Communication

Safety Management

Econometric System
Analysis

Econophysics

Socioeconomic Network
Analysis

Urban Economics

Spatial Economics

Game Theory

Mathematics for Applied
Economics

Cost-Benefit Analysis

Quantitative Behavioral
Analysis

International Energy and
Resource Strategies

Environmental Security and
Energy Security

Advanced Lecture on
Environmental Geography II

Human Security and Global
Health

Health and Social Resilience
for Large-scale Disaster

Religions Studies (Advanced
Lecture)

Disaster Management Laws

Engineering for Nuclear
Decommissioning

International Development
Studies

Regional Planning and
Development [

International trend and
practical knowledge for
Disaster Risk Reduction

86




Practical Lecture for
Principle & Knowledge of
Project Management

Special Lecture on
Sustainability in the Dynamic
Earth I

Special Lecture on
Sustainability in the Dynamic
Earth 11

Special Lecture on
Sustainability in the Dynamic
Earth 111

Special Lecture on
Sustainability in the Dynamic
Earth IV

Special Lecture on
Academia-Industry
Collaboration I

Special Lecture on
Academia-Industry
Collaboration II

Special Lecture on
Academia-Industry
Collaboration II1

Special Lecture on
Academia-Industry
Collaboration IV

Sustainability Seminar I

Sustainability Seminar II

Training

Subject

Integration Lab (I-Lab) I

Integration Lab (I-Lab) II

Integration Lab (I-Lab) III

Integration Lab (I-Lab) IV

Training for International
Intelligence 1

Training for International
Intelligence 11
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Major

Research

Must
pass
Master’s

Courses

This shall be replaced, depending on
your enrolled graduate school, by
completing the courses specified in
the Graduate School of Science,
Graduate School of Engineering,
Graduate School of Information
Science, Graduate School of
Environmental Sciences, Graduate
School of Medicine, Graduate
School of Literature, or Graduate

School of Economics

1. The credits for the courses specified in the table may be recognized as credits required for

completion of the department at the time of application.

(*) Some courses are offered every other year.

Table 3. SyDE courses (years 3, 4, 5)

Classification

Course Subjects

(Department offers)

Course Method

Credits and

Remarks

Required

Elective

Optional

Academic
Integration

Subject

Special Advanced Lecture on
Environmental and Earth
Science II

Advanced Theory and Practice
of Risk Assessment and
Management

Advanced Lecture on
Sustainability in the Dynamic
Earth I

Advanced Lecture on
Sustainability in the Dynamic
Earth 11

Advanced Lecture on
Sustainability in the Dynamic
Earth 11

Advanced Lecture on
Sustainability in the Dynamic

Earth IV
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Advanced Lecture on
Academia-Industry
Collaboration I

Advanced Lecture on
Academia-Industry
Collaboration II

Advanced Lecture on
Academia-Industry
Collaboration IIT

Advanced Lecture on
Academia-Industry
Collaboration IV

Sustainability Advanced
Seminar I

Sustainability Advanced
Seminar I

Training|

Subject

Basic
Research

Track

Industry-Government-
Academia Collaborative
Training [

Industry-Government-
Academia Collaborative
Training I1

Autonomous Project |

Autonomous Project 11

Overseas Training

Advanced Technology
Management Seminar

Earn two or more credits from

the subjects listed on the left.

Practical
Research

Track

Industry-Government-
Academia Collaborative

Training |

Industry-Government-
Academia Collaborative

Training 11

Autonomous Project |

Autonomous Project 11

Overseas Training

Advanced Technology

Management Seminar
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This shall be replaced,
depending on the enrolled
graduate school, by
completing the courses
specified in the Graduate

School of Science, Graduate

Must pass School of Engineering,
Major Advanced Research Doctoral Graduate School of
Courses Information Science,

Graduate School of
Environmental Sciences,
Graduate School of Medicine,
Graduate School of Literature,
or Graduate School of

Economics

1. The credits for the courses specified in the table may be recognized as credits required for

completion of the department at the time of application.

5. JICA -DSP (development-studies programs offered at participating universities)

(for JICA scholars)

SyDE program has been carrying out collaborative education in partnership with the Japan
International Cooperation Agency (JICA). From October, 2021, the JICA Scholarship course,
“Disaster Risk Reduction (DRR) Leaders Capacity Development for the Sendai Framework™ will be
implemented. As a cooperating university of JICA -DSP (development-studies programs offered at
participating universities), Tohoku University and its inter-graduate school doctoral degree program,
the WISE program for Sustainability in the Dynamic Earth provide the opportunity to take several
subjects in the program to JICA scholars, who are enrolled in the graduate school of Science,

Engineering or Information Science in Tohoku University.

The scholars are required to register 2 subjects and earn 4 credits from the subjects below:
1. “Global Risk Management”: 2 credits
2. “Special Lecture on Sustainability in the Dynamic Earth I (Master’s Course) or
“Advanced Lecture on Sustainability in the Dynamic Earth I (Doctoral Course): 2 credits
3. “Disaster Control System”: 2 credits
The 4 required credits can be counted as credits for completion of the graduate school where the
scholars belong. The scholars are required to submit designated forms for requesting an approval of

registration as a related subject.
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6. Syllabus

Name of lecture

Global Risk Management

Category Core Subject Semester Throughout the year
Schedule Intensive course Credit(s) 2

Language Japanese and English Course All

Graduate School, Department [Sience, SyDE program

Venue TBA

Instructor(s)

Assoc. Prof. Hideki NAITO, Assoc. Prof. Kengo KUBOTA

1. Class subject

Global Risk Management

2. Objective and summary of
class

The objective of this class is to learn importance and methodologies of risk management
from lectures, including video materials, on various risk management cases and studies
around the world.

3. Goal of study

Students have interest in various risks and understand the importance of risk management
and its methodologies. Moreover, they can disscuss with others on the risk management
topics.

4. Contents and schedule of
class

1. 12 Examples Choosen from Risk Management Case Studies (1)-(17)
2. Reports
3. Group Discussion

5. Record and evaluation
method

Scores are evaluated from attendance (including watching video materials), reports, and
grope discussion.

6. Textbook and references

7. Notes
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Name of lecture

Geography

Category Academic Integration Subject |Semester Spring Semester
Schedule Monday, 16:20-17:50 Credit(s) 2
Language Japanese Course All

Graduate School, Department

Science, Earth Science

Venue

Earth Science Bldg. [H-12] 221

Instructor(s)

Assoc. Prof. Yuzuru ISODA

1. Class subject

Geography of Japan

2. Objective and summary of
class

Understand geographical phenomenon, concepts and key terms in both English and Japanese
through reading a textbook on Geography of Japan. Intended as a first step to understand
Japan and consisting regions. literature in geography for overseas students. Understand
Japanese society through comparisons to other societies through discussion.

3. Goal of study

Read Japanese geography written in English, understanding the geographical background of
the region in question.

4. Contents and schedule of
class

Students will summarize and present the allocated chapters from the textbook below, while
Japanese equivalent to the phenomenon, concepts and key terms are discussed during the
class.

5. Record and evaluation
method

Assignment (summarize, present) 100%

6. Textbook and references

Textbook(purchase not necessary)
SYOER] - FEEESE - FATFIRR 2009 “Discovering Japan: a New Regional
Geography”, 7 [EER

7. Notes

The first class will be on ~ April 15th  (Mon) .

Email: isoda@tohoku.ac.jp for details
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Name of lecture

Rock and Mineral Science I1

Category Academic Integration Subject |Semester Spring Semester
Schedule Thursday, 8:50-10:20 Credit(s) 2
Language English Course All

Graduate School, Department

Science, Earth Science

Venue

Earth Science Bldg. [H-12] 506

Instructor(s)

Prof. Takeshi KAKEGAWA

1. Class subject

Application of stable isotoeps to ore genesis

2. Objective and summary of
class

This lecture will cover the following topics: (1) application of stable isotope geochemistry
to understand natural phenomena, (2) origin of magma, (3) origin of metallic ores, (4) origin
of oil, and (5) evolution of biosphere through the earth history.

3. Goal of study

Understanding the following topics: (1) application of stable isotope geochemistry to
understand natural phenomena, (2) origin of magma, (3) origin of metallic ores, (4) origin of
oil, and (5) evolution of biosphere through the earth history.

4. Contents and schedule of
class

This lecture will cover the following topics: (1) application of stable isotope geochemistry to
understand natural phenomena, (2) origin of magma, (3) origin of metallic ores, (4) origin of
oil, and (5) evolution of biosphere through the earth history.

Detailed schedule will be announced at the first class.

(1) Introduction

What are stable isotopes? Concept of isotope fractionation.
Technical terms for stable isotope geochemistry.

[sotope equilibrium

(2) Meteoric water: isotope fractionation during rain precipitation.
(oxygen/hydrogen isotopes)

Rayleigh isotope fractionation

(3) Terrestrial hydrothermal system: origin of hot springs
(Oxygen isotopes of magma/mantle)

(4) Sulfur and carbon isotope system (general)

(5) Origin of magmatic ores

(6) Origin of submarine hydrothermal ore deposits 1

(7) Origin of submarine hydrothermal ore deposits 2

(8) Biological fractionation of stable isotopes: carbon

(9) Biological fractionation of stable isotopes: sulfur

(10) Origin of oil and natural gas

(11) Origin of diamond

(12) Origin of meteorite

5. Record and evaluation
method

Attending points and test

6. Textbook and references

(1) ZEFNRHER L, WY, AT, ARSI (1996) in japanese
(2) Principles of Isotope Geology G. Faure, Wiley (1986)
(3) Stable isotope geochemistry, Hoef, Springer (2004)

(4) HER & - HERER BT & B -, BYIK, WECRTR (2011) JE57 HIAR

7. Notes
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Name of lecture

Rock and Mineral Science 111

Category Academic Integration Subject |Semester Spring Semester
Schedule Thursday, 16:20-17:50 Credit(s) 2
Language English Course All

Graduate School, Department

Science, Earth Science

Venue

Earth Science Bldg. [H-12] 506

Instructor(s)

Prof. Takeshi KAKEGAWA, Prof. William MCDONOUGH

1. Class subject

Advanced Geochemistry : a solid Earth perspective

2. Objective and summary of
class

3. Goal of study

Understanding geochemical processes on the Earth

4. Contents and schedule of
class

1. Stars: birthplace of the elements (nucleosynthesis)

origin of the elements, fusion processes, types of stars, abundances of the elements

2. Meteorites and cosmochemical abundances

behavior of the elements, refractory vs volatile elements, the building blocks, ages of
meteorites

3. Planetary accretion, differentiation, solar system

Accretion disks, assembling the Earth, planetary comparisons, Moon formation, core
formation,

4. Radiogenic isotopes: Rb-Sr, Sm-Nd, Lu-Hf

Basics of geochronology, model ages, crust-mantle fractionation, mantle recycling,
lithophile systems

5. Radiogenic isotopes: Re-Os, U-Pb, Hf-W

Core - mantle fractionation, age of core formation, kappa conundrum, litho-sidero-
chalcophile systems

6. Radiogenic isotopes: extinct isotope systems

26Al, 53Mn, 182W, 142Nd, 1291 244Pu and their very different stories — constraining early
Earth processes

7. Radiogenic isotopes: Noble Gases and Stable isotopes

K/U, K-Ar, He/Ne/Ar, Xe isotopes, the He heat flow paradox; Li — recycling and
weathering

8. Radiogenic isotopes: cosmogenic and subterranean production

surface dating, ocean water circulation, groundwater dating, calculating neutron fluxes and
novel applications of these data, radiogenic noble gases production

The composition and differentiation of the Earth: BSE, core, modern mantle and crust

9. The Primitive Mantle (BSE)

what do meteorites say? models for making the Earth, layering in the mantle, heat budget
for the Earth (K, Th & U), geoneutrinos and their constraints

10. The Core

Fe + Ni + light element(?), physical description, CMB & ICB temperatures, radiogenic
heat, W & Pb ages, geodynamo

11. The modern mantle

mantle melting, mantle geotherm, layering the mantle, sources of basalts, its domains:
products of early magma oceans or products of recycled slabs, recent news...

12. The Crust

oceanic vs continental, their masses and ages, growth of the continents, what is and isn’t a
continent, heat production and heat flow, the Moho: a poorly understood boundary, mass
balances in the BSE

5. Record and evaluation
method

Attending Points, Homeworks and Examination

6. Textbook and references

To be announced

7. Notes

Kakegawa will be coordinate this course. Contact kakegawa for more information.
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Name of lecture

Origin of the Earth and Life I1

Category Academic Integration Subject |Semester Fall Semester
Schedule Tuesday, 10:30-12:00 Credit(s) 2
Language English Course All

Graduate School, Department

Science, Earth Science

Venue

Earth Science Bldg. [H-12] 503

Instructor(s)

Assoc. Prof. Takahiro KURIBAYASHI, Assoc. Prof. Satoshi OKUMURA,
Lecturer Daisuke NAKASHIMA, Assoc. Prof. Yoshihiro FURUKAWA
Prof. Mc Donough, Asst. Prof. Pastor-Galan

1. Class subject

Introduction to Earth and Planetary Material Sciences

2. Objective and summary of
class

This class is an introductory geology program to understand fundamental issues of Earth
Sciences. So, the basic of Mineralogy, Petrology, Volcanology, Geochemistry and
Experimental Mineral Physics will be taught and some recent topics in each part will be
introduced. Three Associate Professors and one lecturer will give the lectures weekly.

3. Goal of study

The goal of this class is to obtain wide background knowledge concerning Earth Sciences as
well as the basic of mineralogy, petrology, volcanology, and geochemistry.

4. Contents and schedule of
class

Details of schedules will be announced at the guidance of this class.

- Guidance

- Evolution history of the Solar System 1 (Lecturer Daisuke Nakashima)
An overview of the current Solar System.

- Evolution history of the Solar System 2 (Lecturer Daisuke Nakashima)
A general picture of the Solar System evolution.

- Introduction to volcanology! (Associate Professor Satoshi Okumura)

This lecture introduces the dynamics of solid earth and the origin of volcanoes.

- Introduction to volcanology2 (Associate Professor Satoshi Okumura)

we discuss the mechanism of volcanic eruptions based on the physical and chemical
properties of magma.

- Introduction to Mineralogy and Crystallography 1 (Associate Professor Takahiro
KURIBAYASHI)

This lecture introduces the fundamentals of Mineralogy will be lectured: Definition, Crystal
Structure and Symmetry etc.

- Introduction to Mineralogy and Crystallography 2 (Associate Professor Takahiro
KURIBAYASHI)

This lecture introduces the classification of Minerals and how to identify minerals will be
lectured.

- Mineral evolution 1 (Professor Hiroaki OHFUIJI)

This lecture introduces the diversity of mineral species throughout the 4.6 billion year
history of the Earth (Era of planetary accretion and crust-mantle reworking).

- Mineral evolution 2 (Professor Hiroaki OHFUIJI)

This lecture introduces the diversity of mineral species throughout the 4.6 billion year
history of the Earth (Era of biologically mediated mineralogy).

- The Solar System: Sun and planets (Professor William McDonough)
Physics and chemistry of solar system objects: Greeks-Copernicus-today
- The Earth System: core-mantle-crust (Professor William McDonough)
Physics and chemistry of the Earth

5. Record and evaluation
method

Attendance and brief reports or exams.

6. Textbook and references

Indicate by each speaker during class

7. Notes

The class schedule will be announced later, and lecture styles are face-to-face and online.
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Name of lecture

Field Science I

Category Academic Integration Subject |Semester Throughout the year
Schedule Intensive course Credit(s) 1

Language English Course All

Graduate School, Department |Science, Earth Science

Venue TBA

Instructor(s)

Prof. Takeshi KAKEGAWA

1. Class subject

Field Science I

2. Objective and summary of
class

This is the field excersise course for IGPAS students. There is no reguraly or officially
scheduled field excursion. Please consutl your supervisor or Prof. Kakegawa for more
details.

3. Goal of study

Understanding basic geological fetaures

4. Contents and schedule of
class

This is the field excersise course for IGPAS students. There is no reguraly or officially

scheduled field excursion. Please consutl your supervisor or Prof. Kakegawa for more

details.

(1) Nature of vVolcanic lava flows at Mt. Iwate and Hachimantai in Iwate Prefecture.

(2) Geothermal energy: observation of geological characteristics and visiting Matsukawa
geothermal plant

(3) Deep ancient geothermal activities: visiting Osarizawa Au-Cu mine and Ainai Kuroko
Mine in Akita.

(4) Visiting oil filed near Oga Peninsula in Akita.

5. Record and evaluation
method

attending point and reports

6. Textbook and references

handout is provided

7. Notes

Please contact to Prof. Kakegawa, if this course is open in this semester. The most likely
this course (with IT) will open in October and November. This field science I is combined
with field science II. Please register both at the same time.
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Name of lecture

Field Science 11

Category Academic Integration Subject |Semester Throughout the year
Schedule Intensive course Credit(s) 1

Language English Course All

Graduate School, Department |Science, Earth Science

Venue TBA

Instructor(s)

Prof. Takeshi KAKEGAWA

1. Class subject

Field Science II

2. Objective and summary of
class

This is the field excersise course for IGPAS students. There is no reguraly or officially
scheduled field excursion. Please consutl your supervisor or Prof. Kakegawa for more
details.

3. Goal of study

Understanding basic geological fetaures

4. Contents and schedule of
class

This is the field excersise course for IGPAS students. There is no reguraly or officially
scheduled field excursion. Please consutl your supervisor or Prof. Kakegawa for more
details.

5. Record and evaluation
method

attending point and reports

6. Textbook and references

7. Notes

Please contact to Prof. Kakegawa, if this course is open in this semester. This field science I
is combined with field science II. Please register both.
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Name of lecture

Introduction Lecture on Environmental and Earth Science II (Master’s Course)
Special Advanced Lecture on Environmental and Earth Science II (Doctoral Course)

Category Academic Integration Subject |Semester Spring Semester
Schedule Thursday, 16:20-17:50 Credit(s) 2
Language Englihs Course All

Graduate School, Department

Science, Earth Science

Venue

Earth Science Bldg. [H-12] 506

Instructor(s)

Prof. Takeshi KAKEGAWA, Prof. William MCDONOUGH

1. Class subject

Advanced Geochemistry : a solid Earth perspective

2. Objective and summary of
class

1. Stars: birthplace of the elements (nucleosynthesis)

origin of the elements, fusion processes, types of stars, abundances of the elements
2. Meteorites and cosmochemical abundances

behavior of the elements, refractory vs volatile elements, the building blocks, ages of]
meteorites
3. Planetary accretion, differentiation, solar system

Accretion disks, assembling the Earth, planetary comparisons, Moon formation, core
formation,
4. Radiogenic isotopes: Rb-Sr, Sm-Nd, Lu-Hf

Basics of geochronology, model ages, crust-mantle fractionation, mantle recycling,
lithophile

systems
5. Radiogenic isotopes: Re-Os, U-Pb, HE-W

Core - mantle fractionation, age of core formation, kappa conundrum, litho-sidero-
chalcophile

systems
6. Radiogenic isotopes: extinct isotope systems

26Al, 53Mn, 182W, 142Nd, 1291 244Pu and their very different stories — constraining early
Earth
processes
7. Radiogenic isotopes: Noble Gases and Stable isotopes

K/U, K-Ar, He/Ne/Ar, Xe isotopes, the He heat flow paradox; Li — recycling and
weathering
8. Radiogenic isotopes: cosmogenic and subterranean production

surface dating, ocean water circulation, groundwater dating, calculating neutron fluxes and
novel

applications of these data, radiogenic noble gases production

The composition and differentiation of the Earth: BSE, core, modern mantle and crust
9. The Primitive Mantle (BSE)

what da metearitec eav? madele for makino the Farth laverino in the mantle heat hudoe

10. The Core

Fe + Ni + light element(?), physical description, CMB & ICB temperatures, radiogenic
heat, W & Pb

ages, geodynamo

11. The modern mantle

mantle melting, mantle geotherm, layering the mantle, sources of basalts, its domains:
products of

early magma oceans or products of recycled slabs, recent news...

12. The Crust

oceanic vs continental, their masses and ages, growth of the continents, what is and isn’t a
continent, heat production and heat flow, the Moho: a poorly understood boundary, mass|
balances in
the BSE

3. Goal of study

Understanding geochemical processes on the Earth
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4. Contents and schedule of
class

1. Stars: birthplace of the elements (nucleosynthesis)

origin of the elements, fusion processes, types of stars, abundances of the elements

2. Meteorites and cosmochemical abundances

behavior of the elements, refractory vs volatile elements, the building blocks, ages of
meteorites

3. Planetary accretion, differentiation, solar system

Accretion disks, assembling the Earth, planetary comparisons, Moon formation, core
formation,

4. Radiogenic isotopes: Rb-Sr, Sm-Nd, Lu-Hf

Basics of geochronology, model ages, crust-mantle fractionation, mantle recycling,
lithophile

systems

5. Radiogenic isotopes: Re-Os, U-Pb, Hf-W

Core - mantle fractionation, age of core formation, kappa conundrum, litho-sidero-
chalcophile

systems

6. Radiogenic isotopes: extinct isotope systems

26Al, 53Mn, 182W, 142Nd, 1291 244Pu and their very different stories — constraining early
Earth

processes

7. Radiogenic isotopes: Noble Gases and Stable isotopes

K/U, K-Ar, He/Ne/Ar, Xe isotopes, the He heat flow paradox; Li — recycling and
weathering

8. Radiogenic isotopes: cosmogenic and subterranean production

surface dating, ocean water circulation, groundwater dating, calculating neutron fluxes and
novel

applications of these data, radiogenic noble gases production

The composition and differentiation of the Earth: BSE, core, modern mantle and crust
9. The Primitive Mantle (BSE)

what do meteorites say? models for making the Earth, layering in the mantle, heat budget
for the

Earth (K, Th & U), geoneutrinos and their constraints

10. The Core
11. The modern mantle

mantle melting, mantle geotherm, layering the mantle, sources of basalts, its domains:
products of

early magma oceans or products of recycled slabs, recent news...

12. The Crust

oceanic vs continental, their masses and ages, growth of the continents, what is and isn’t a
continent, heat production and heat flow, the Moho: a poorly understood boundary, mass
balances in the BSE

5. Record and evaluation
method

Attending Points, Homeworks and Examination

6. Textbook and references

It will be announced at the first class.

7. Notes
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Name of lecture

Advanced Solid Earth Physics I1

Category Academic Integration Subject |Semester
Schedule Offered in odd-numbered year|Credit(s) 2
Language English Course All

Graduate School, Department

Science, Earth Science

Venue

Instructor(s)

1. Class subject

Advanced Solid Earth Physics

1I

2. Objective and summary of
class

*TBA

3. Goal of study

4. Contents and schedule of
class

5. Record and evaluation
method

6. Textbook and references

7. Notes
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Name of lecture

Advanced Physical Oceanography

Category Academic Integration Subject |Semester
Schedule Offered in odd-numbered year|Credit(s) 2
Language English Course All

Graduate School, Department

Science, Earth Science

Venue

Instructor(s)

1. Class subject

Advanced Physical Oceanography

2. Objective and summary of
class

*TBA

3. Goal of study

4. Contents and schedule of
class

5. Record and evaluation
method

6. Textbook and references

7. Notes
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Name of lecture

Ecological Engineering

Category Academic Integration Subject |Semester Spring Semester
Schedule Wednesday, 10:30-12:00 Credit(s) 2
Language Japanese Course All

Graduate School, Department

Engineering, Civil and Environmental Engineering

Venue

Civil Engineering and Architecture, 203

Instructor(s)

Assoc. Prof. Takashi SAKAMAKI

1. Class subject

Ecological Engineering

2. Objective and summary of
class

The aim of the course is to understand the basic principles and techniques of ecological
engineering, which aims to enhance and utilize ecosystem functions, as well as to restore
degraded or damaged ecosystems. Initially, students will learn about the formation and
maintenance mechanisms of biodiversity, which are crucial concepts in ecosystem
restoration and function enhancement. This will deepen their understanding of the
fundamental principles of ecosystem management and control. Subsequently, students will
further their understanding of methods for applying ecosystem management and control.

3. Goal of study

Deepen understanding through group discussions on relevant topics based on insights gained
from lectures and on-demand materials.

Create and operate process-based numerical models to deepen understanding of various
aspects related to ecosystem dynamics.

4. Contents and schedule of
class

B Introduction
+ What can we learn from ecology? What can we apply ecology for?
* Modeling in ecology
+ What is “process-based modelling”? ~pros & cons
* Preparations for the class ~ python and numerical models
B Part 1: Community Ecology - Mechanisms of Species Diversity
Keywords: Niche, Physical & Chemical Environment, Interspecific Interactions,
Equilibrium & Nonequilibrium, Metacommunities
1-1. Species Diversity of Organisms
1-2. Functional Diversity of Organisms
1-3. Concepts of Organism Function and Response
2-1. Niche and Environmental Heterogeneity
2-2. Capturing Environmental Effects on Organisms
3-1. How are Species Combinations Determined?
3-2. Transitions and Disturbances
4. Various Theories forCommunity Dynamics
B Part 2: Material Flow within Ecosystems and Dynamics of Food Webs
Keywords: Nutrient Cycling, Limiting Factors, Top-Down & Bottom-Up, Subsidy, Riparian
Buffer
5-1. Energy and Material Flow and Nutrient Cascades
5-2. Structure and Control of Food Webs
6-1. Connectivity of Ecosystems in Watersheds
6-2. Cross Boundary Subsidy
6-3. Ecosystem Conservation Considering River-Riparian Relationships
B Part 3: Sustainable Utilization of Ecosystem Services in Coastal Areas
Keywords: Oyster Farming, Cedar Plantations, International Certification Systems,
Dynamics Analysis of Organic Matter, Carrying Capacity
7-1. Ecosystem Services in Minami-Sanriku
8-1. Eutrophication and Oligotrophication
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5. Record and evaluation
method

A comprehensive evaluation of each student's attendance at the lectures and the contents of
his report will be performed.

6. Textbook and references

When text books are necessary, they will be designated in the class.

7. Notes

Office hours: Contact will be made through Google Classroom.

This course serves as a foundational subject for Green Innovation and Data Science and is
also part of the Advanced Information Talent MC Program. During the class, simple
numerical models related to ecology will be handled using Python to deepen understanding
of ecological concepts. However, the focus of numerical modeling will remain basic, and
explanations will be provided for preparation. Therefore, prior attainment of information-

related subject units or programming experience is not required for taking this course.
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Name of lecture

Environmental Microbial Engineering

Category Academic Integration Subject |Semester Spring Semester
Schedule Thursday, 8:50-10:20 Credit(s) 2
Language Japanese Course All

Graduate School, Department

Engineering, Civil and Environmental Engineering

Venue

Civil Engineering and Architecture, 204

Instructor(s)

Prof. Yu-You LI, Assoc. Prof. Kengo KUBOTA

1. Class subject

Environmental Microbial Engineering

2. Objective and summary of
class

Objective: understand the basic knowledge on environemntal microorganisms as well as the
use of microorganisms for engineered processes.

Outline: phylogeny, physiology, dynamics, and the roles of environmental microorganisms
in nature is lectured. Quantitative understanding of microbial reactions and environmental
conservation technologies using biotechnology are also introduced.

3. Goal of study

Goal: understand an overview of environmental microorganisms and their use in
engineering. Aquire an ability to analyze microbial reactions and biological wastewater
treatment processes.

4. Contents and schedule of
class

. Introduction

. Basic knowledge on environmental microorganisms (1)

. Basic knowledge on environmental microorganisms (2)

. Basic knowledge on environmental microorganisms (3)

. Wastewater treatment and activated sludge processes

. Analysis of activated sludge and mixed cultures

. Anaerobic microorganisms and methane fermentation

. Methane fermentation for wastewater treatment and bioenergy production

. Biological hydrogen production

10. Microorganisms related to nitrogen cycle

11. Biological nitrogen removal processes-

12. Polyphosphate accumulating organisms and biological P removal processes
13. Microorganisms related to S cycle and their application to engineered processes
14. Presentation and discussion on environmental microorganisms and their use in
engineered systems

15. Overall review

O 00 3 O Lt AW~

5. Record and evaluation
method

Evaluate based on the attenance to the class, quizes and reports

6. Textbook and references

It will be introduced during the classes.

7. Notes

This class will be conducted basically in person. However, the way to attend a class might
be changed due to infection control for COVID-19. Please check out class information by
Google Classroom.
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Name of lecture

Urban Landscape Design

Category Academic Integration Subject |Semester Spring Samester
Schedule Friday, 10:30-12:00 Credit(s) 2
Language Japanese Course All

Graduate School, Department

Engineering, Civil and Environmental Engineering

Venue

Civil Engineering and Architecture, 203

Instructor(s)

Assoc. Prof. Katsuya HIRANO

1. Class subject

Urban Landscape Design

2. Objective and summary of
class

OBJECTIVES: To learn a difference of urban philosophy between Western and Japan
through the history. And, to learn a cognition mechanism of town scape.

3. Goal of study

GOALS: Students should be able to explain or criticize town scape from the viewpoint of
history and cognition.

4. Contents and schedule of
class

1 Introduction

2 Western urban design historyl- medieval 1

3 Western urban design history2- medieval 2

4 Western urban design history3- modern

5 Japanese urban design history1 - medieval 1

6 Japanese urban design history2 - medieval 2

7 Japanese urban design history3 -modern

8 Space cognition 1- environmental psychology

9 Space cognition 2 - cognitive science, semiology

10 Urban design method 1 - Image of the city and orientation
11 Urban design method 2 - Primitive image of the street
12 Urban design method 3 - Secondary image of the street
13 Urban design method 4- Image of the street network

14 Students'Presentations on Urban history and design 1
15 Students'Presentations on Urban history and design 2

5. Record and evaluation
method

Grade will be eval uated by students'presentation

6. Textbook and references

7. Notes
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Name of lecture

Design of Earthquake Resistant Structures

Category Academic Integration Subject |Semester Fall Samester
Schedule Monday, 10:30-12:00 Credit(s) 2
Language Japanese and English Course All

Graduate School, Department

Engineering, Civil and Environmental Engineering

Venue

Civil Engineering and Architecture, 203

Instructor(s)

Assoc. Prof. Hideki NAITO

1. Class subject

Design of Earthquake Resistant Structures

2. Objective and summary of
class

1. Objective

Students learn evaluation methods of dynamic behavior for civil structures (e.g. bridges)
during a large earthquake.

2. Outline

Students learn fundamental knowledge on seismic design of bridges including required
performance, properties of seismic waves, and performance evaluation methods.

3. Goal of study

3. Goal
Students improve their skills to understand the process of seismic design of bridges.

4. Contents and schedule of
class

. Introduction

. Earthquake disasters and seismic design for structures

. Fourier analyses of seismic waves

. Linear dynamic analysis in single degree of freedom

. Frequency responses of structures (1)

. Frequency responses of structures (2)

. Limit states in performance design of structures

. Non-linear dynamic analysis in multiple degrees of freedom (1)

. Non-linear dynamic analysis in multiple degrees of freedom (2)
10. Non-linear dynamic analysis in multiple degrees of freedom (3)
11. Non-linear dynamic analysis in multiple degrees of freedom (4)
12.Reliability assessment (1)

13.Reliability assessment (2)

14.Seismic design of steel-concrete composite piers (1)

15.Seismic design of steel-concrete composite piers (2)

O 00 3 O Lt KW~

5. Record and evaluation
method

Your grade point is evaluated from assignments and attendance in the classes.

6. Textbook and references

7. Notes

Python codes are used for in the class.

Office hours:Students can ask anytime. It is recommended to have an appointment by email.
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Name of lecture

Maintenance Engineering

Category Academic Integration Subject |Semester Fall Semester
Schedule Thursday, 10:30-12:00 Credit(s) 2
Language Japanese Course All

Graduate School, Department

Engineering, Civil and Environmental Engineering

Venue

Civil Engineering and Architecture, 203

Instructor(s)

Prof. Makoto HISADA, Assoc. Prof. Hiroshi MINAGAWA

1. Class subject

Maintenance Engineering

2. Objective and summary of
class

Considering the conditions of reinforced concrete structures in service, the
methodologies of reasonable maintenance management system will be lectured.

3. Goal of study

4. Contents and schedule of
class

st Maintainance methodology 1
2nd Maintainance methodology 2
3rd Deterioration mechanisms 1

4th Deterioration mechanisms 2

5th Deterioration mechanisms 3

6th Inspection, monitoring method 1
7th Inspection, monitoring method 2
8th Inspection, monitoring method 3
9th Repair and strengthening 1

10th Repair and strengthening 2
11th Repair and strengthening 3
12th Asset management 1

13th Asset management 2

14th Asset management 3

15th Sammary

5. Record and evaluation
method

Reports and attendance added.

6. Textbook and references

1. fESHE A A 27 F 2 A T4 (infrastructure Maintenance Engineering)
Author : TRFEE A A 7 F o A LG /N B 43 (Joint Task Committee on
Maintenance Engineering, JSCE)

Publisher : HUA{ K= H i (University of Tokyo Press)

Year : 2004

ISBN/ISSN : 978-7-13-062807-5

2.20074FHIE = > 7 ) — MERER G E [#EFFE PEMR] (Standard Specification for
Concrete Structures-2007,Maintenance)

Author : TKZFEE 27 U — hZE 23 (Concrete Commiittee, Japan Society of Civil
Engineers)

Publisher : #L:[H#: A 1AK% (Japan Society of Civil Engineers)

Year : 2007

ISBN/ISSN : 978-4-8106-0420-7

3.7y RV ALY NEASOPE

Author : #=F{%E A 12K %4 (Japan Society of Civil Engineers)
Publisher : £33 Hi bR

Year : 2005

ISBN/ISSN : 4-7655-11679-2

4 AR T T AT TR

Author : (&) TARF23(Japan Society of Civil Engineers)
Publisher : FL3 HIR(IF)

Year : 2015

ISBN/ISSN : 9784810608588

7. Notes
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Name of lecture

Hydrology

Category Academic Integration Subject |Semester Fall Semester
Schedule Thursday, 14:40-16:10 Credit(s) 2
Language English Course All

Graduate School, Department

Engineering, Civil and Environmental Engineering

Venue

Graduate School of Environmental Studies Main building 4F

Instructor(s)

Appointed Prof. Daisuke KOMORI, Prof. So KAZAMA,

1. Class subject

Hydro-Environmental Studies/ Hydrology

2. Objective and summary of
class

Water is the most abundant substance on earth, the principal constituent of all living things,
and a major force constantly shaping the surface of the earth. It is also a key factor in air-
conditioning the earth for human existence and in influencing the progress of civilization.

Hydrology is the science, which deals with the waters of the earth, their occurrence,
circulation and distribution on the planet, their physical and chemical properties and their
interactions with the biological environment, including their responses to human society.
Practical applications of hydrology are found in such tasks as the design and operation of
hydraulic structures, water supply, wastewater treatment and disposal, irrigation, drainage,
hydropower generation, flood control, navigation, erosion and sediment control, salinity
control, pollution abatement, recreational use of water, and fish and wildlife protection.

This lecture focuses to study hydrology based on physical (Hydrological processes,
Hydrological model) and statics approaches (Frequency analyses, Temporal and spatial
analyses) for analyzing the problems by changes in the distribution, circulation, or
temperature of the earth's waters, and to provide guidance for the planning and management
of the watershed environment in view of economics and politics. Further, this lecture also
focuses to study the interaction between water and human society (Socio-Hydrology), we
will have discussions about human security in the watershed environment and water-related
disasters.

3. Goal of study

4. Contents and schedule of
class

#01 Outline of course, Brief introduction

-- st part: Physical water processes --
#02 Atmospheric processes

#03 Rainfall and evapotranspiration
#04 Surface and subsurface flow

-- 2nd part: Watershed environment and management --

#05 Storage and dams

#06 Ecology and Water

#07 Watershed management/Integrated watershed management

-- 3rd part: Social science aspect of water --

#08 Water Law (River Law in Japan) and water policy

#09 Water conflict

#10 Water economics

#11 Interaction between water and human society (Socio-Hydrology)
#12 World disasters and Human Security (1)

#13 World disasters and Human Security (2)

5. Record and evaluation
method

Based on assignments and presentations.

6. Textbook and references

7. Notes
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Name of lecture Disaster Control System

Category Academic Integration Subject |Semester Fall Semester
Schedule Friday, 14:40-16:10 Credit(s) 2

Language Japanese Course All

Graduate School, Department |Engineering, Civil and Environmental Engineering

Venue Civil Engineering and Architecture, 203

Instructor(s) Prof. Fumihiko IMAMURA, Prof. Shunichi KOSHIMURA

1. Class subject Disaster Control System

Countermeasures, their history and issues in Japan are comprehensively compiled and the
system and information to reduce damage for each hazard are discussed. Comparative study
on disasters, statistics, and community map for disaster prevention are introduced.

2. Objective and summary of
class

3. Goal of study

. Introduction of Disaster Reduction System

. Natural disaster and countermeasure in Japan

. Earthquake and geo-disaster

. Tsunami and flood

. Soil and water disaster

. Disaster response system and plan

. Disaster information and transfer system

. Information and recognition

. issues on disaster information

10. Identification of each disaster

11. DIG (Diisaster Imagination Game) and community map for disaster prevention
12. Main disasters in terms of information

13. Presentation and discussion for each selected subject

4. Contents and schedule of
class

O 0 3 O Lt AW~

5. Record and evaluation

Report, presentation and final examination.
method

1. BRI FELLF K DORLF
Author: /KA 7]
Publisher : B KF R
ISBN/ISSN:4130627082

2. KFELIGH

6. Textbook and references Auth.or: ﬁ/‘?\jﬁ ij\%ﬁﬁ;ﬁﬁ%ﬁ?
: Publisher : B 50 K2 RS

ISBN/ISSN:9784130510882

3. RHARKREBREGITTH) M - BROAT = A L EOFRE
Author: )37 A 4 30Z (HHR)

Publisher : B3 7 &)

ISBN/ISSN:9784750338231

7. Notes
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Name of lecture

Risk Assessment and Management

Category Academic Integration Subject |Semester Spring Semester
Schedule Monday, 13:00-14:30 Credit(s) 2
Language Japanese Course All

Graduate School, Department

Engineering, Management Science and Technology

Venue

Online/Engineering Laboratory Complex Building 101

Instructor(s)

Prof. Makoto TAKAHASHI, Assoc. Prof. Daisuke KARIKAWA

1. Class subject

Risk Assessment and Management

2. Objective and summary of
class

PURPOSE: To understand basic theory and practical procedures for safety design and risk
assessment/managenent of engineering artifacts.

ABSTRACT: Principles of safety design such as safety margin, redundancy management,
defence-in-depth, etc. and risk assessment techniques such as reliability engineering,
probabilistic safety assessment, and human reliability analysis are to be covered in this
lecture with emphasis on applications to nuclear facilities.

3. Goal of study

GOALS: To obtain basic skills for safety design, risk assessment and risk management with
applications to engineering artifacts.

4. Contents and schedule of
class

Ist Introduction-why risk assessment and management are needed
2nd Framework for risk assessment and management

3rd Survey and analysis of accidents reports (1)

4th Principles for safety design of nuclear power plants (1)

5th Principles for safety design of nuclear power plants (2)

6th Foundations of probabilistic safety assessment (1)

7th Foundations of probabilistic safety assessment (2)

8th Sample case study of probabilistic safety assessment

9th Operational safety and human factors in nuclear facilities

10th Foundations of human reliability assessment

< Simulation is now under consideration.>

11th Nuclear Power Plant Simulation using PCTRAN (1)
12th Nuclear Power Plant Simulation using PCTRAN (2)
13th Nuclear Power Plant Simulation using PCTRAN (3)
14th Nuclear Power Plant Simulation using PCTRAN (4)
15th Nuclear Power Plant Simulation using PCTRAN (5)

5. Record and evaluation
method

Students are rated in terms of contributions in classroom activities such as discussions and
exerc ises, and of quality of reports as well.

As for the classroom contributons, ratings are given as (0,1,2,3) =
(negligible,poor,good,excellent).

The quality of reports are rated as (0,5,10,15,20) = (nonsense, poor, average
good,excellent).

6. Textbook and references

7. Notes

Fundamentals of probability theory, statistics, and graph theory are desirable but not
necessary.
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Name of lecture

Science Communication

Category Academic Integration Subject |Semester Spring Semester
Schedule Tuesday, 10:30-12:00 Credit(s) 2
Language Japanese Course All

Graduate School, Department

Engineering, Management Science and Technology

Venue

Online/ Engineering Laboratory Complex Building 101

Instructor(s)

Prof. Makoto TAKAHASHI Assoc. Prof. Daisuke KARIKAWA

1. Class subject

Science Communication

2. Objective and summary of
class

The purpose of this lecture is to understand the basics of engineering ethics and science
communication.

The common issue in engineering ethics and science communication is the consideration of
the relationship to society, in which technology would be utilized. When the advanced
technology is introduced into society, possible influences are not only positive ones but
negative effect might exist. The engineers should be aware of such negative influences of
technology and of the importance of communication and corporate responsibility. In this
lecture, the emphasis would be set on the engineering ethics and science communication,
which are importance as scientist or engineers.

3. Goal of study

4. Contents and schedule of
class

. Basics of Human Interface(1)

. Basics of Human Interface(2)

. Risk Communication(1)

. Risk Communication(2)

. Risk Communication: Practice(1)
. Risk Communication: Practice(2)
. Engineering Ethics (1)

. Engineering Ethics (2)

. Universal Design

10. Debate on global problems (1)
11. Debate on global problems (2)
12. Debate on global problems (3)
13. Debate on global problems (4)
14. Debate on global problems (5)
15. Summary

O 0 3 O Lt AW~

5. Record and evaluation
method

Report 50% / Discussion 50%

6. Textbook and references

7. Notes
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Name of lecture

Safety Management

Category Academic Integration Subject |Semester Fall Semester
Schedule Tuesday, 10:30-12:00 Credit(s) 2
Language Japanese Course All

Graduate School, Department

Engineering, Management Science and Technology

Venue

Online/Engineering Laboratory Complex Building 305

Instructor(s)

Assoc. Prof. Daisuke KARIKAWA

1. Class subject

Safety Management

2. Objective and summary of
class

For achieving the higher level of safety of large-scale complex systems such as aviation
systems, nuclear power plants, and chemical plants, it is a key issue to prevent accidents
caused by human errors. The aim of this course is to understand the basis of theory and
application of safety management through studying the following topics:

- cognitive systems engineering, including human modelling, the taxonomy of human errors,
and human-machine interface
- accident analysis methods
- non-technical skills for error management
- resilience engineering and high reliability organizations

3. Goal of study

4. Contents and schedule of
class

Ist: Features of Accidents in Socio-Technical Systems
2nd: Accident Analysis (1)

3rd: Basic Concepts of Safety Management

4th: Cognitive Systems Engineering (1)

Sth: Cognitive Systems Engineering (2)

6th: Management of Human Errors (1)

7th: Management of Human Errors (2)

8th: Management of Human Errors (3)

9th: Organizational Accidents and Safety Culture
10th: Safety Management System

11th: Accident Models

12th: High Reliability Organizations

13th: Resilience Engineering (1)

14th: Resilience Engineering (2)

15th: Resilience Engineering (1)

5. Record and evaluation
method

Students are rated in terms of qua lity of reports, and of contributions in classroom activities
such as discussions and group work as well.

Quality of reports: 80%

Participation and classroom contributions: 20%

6. Textbook and references

7. Notes
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Name of lecture

Econometric System Analysis

Category Academic Integration Subject |Semester Spring Semester
Schedule Wednesday, 10:30-12:00 Credit(s) 2
Language Japanese and English Course All

Graduate School, Department

Information Sciences, Human-Social Information Sciences

Venue

Graduate School of Information Sciences 412

Instructor(s)

Assoc. Prof. Naoya FUJIIWARA

1. Class subject

Econometric System Analysis

2. Objective and summary of
class

Various hypotheses regarding economic systems must be tested against the data observed in
the real world. Econometrics provides powerful tools for that purpose. This course focuses
on econometrics and spatial econometric models, and discusses the basic techniques and
problems associated with the estimation and statistical testing. Specifically, basics of the
linear regression models and hypothesis testing, series correlation, the method of
instrumental variables, spatial weight matrices, spatial autocorrelations, and various spatial
econometric models are included in the lecture. Installation and implementation will be
demonstrated in the lecture, and bringing either laptop PC or tablet PC to the lecture helps
the understanding.

3. Goal of study

Review econometrics and learn basics of spatial econometrics. Furthermore, implement
spatial econometric models applicable to analysis of real data.

4. Contents and schedule of
class

(1) Introduction: What is econometrics?

(2) Classical linear regression models and mathematical concepts (1): Basic concepts and
least squares

(3) Classical linear regression models and mathematical concepts (2): Least squares and
Gauss-Markov theorem

(4) Classical linear regression models and mathematical concepts (3): Hypothesis testing
(5) Classical linear regression models and mathematical concepts (4): Model selection and
biases

(6) Classical linear regression models and mathematical concepts (5): Endogeneity and the
method of instrumental variables

(7) Spatial autocorrelations and spatial weight matrix

(8) Geographical Information Systems (GIS)

(9) Spatial autocorrelation and Moran's |

(10) Spatial linear regression models

(11) SARAR(1,1) model and spatial panel data

(12) Testing spatial autocorrelation

(13) Bayesian statistics and spatial econometrics (1)

(14) Bayesian statistics and spatial econometrics (2)

(15) Review session and exam

The lecture is in principle given face-to-face, but some classes may given by on-demand
video.
The first class is given face-to-face.

5. Record and evaluation
method

Term-end report, class attendance, and homeworks in classes.

6. Textbook and references

1. A Primer for Spatial Econometrics: With Applications in R
Author: G. Arbia

Publisher : Plgrave Macmillan

Year:2014

7. Notes

Lecture notes are in English. Lectures are given in English and Japanese.
Office hours: 2pm-3pm on every Wednesday or by appointment.
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Name of lecture

Econophysics

Category Academic Integration Subject [Semester Fall Semester
Schedule Wednesday, 10:30-12:00 Credit(s) 2
Language Japanese and English Course All

Graduate School, Department

Information Sciences, Human-Social Information Sciences

Venue

Graduate School of Information Sciences 412

Instructor(s)

Assoc. Prof. Naoya FUIIWARA, Assis. Prof. Yuka FUJIKI

1. Class subject

Econophysics

2. Objective and summary of
class

Recently, there is an interdisciplinary research field of econophysics, which analyzes
economic phenomena with methods developed in physics. In this lecture, we study basic
topics in econophysics, particularly related to phenomena in cities. Specifically, topics such
as complex networks, nonlinear phenomena, and scaling are studied, and their growth and
the generative models are introduced. We also review data such as human mobility and SNS,

which are recently available.

3. Goal of study

Learn the basics of econophycis, mathematical modeling of cities, and data analysi.

4. Contents and schedule of
class

(1) Introduction: Modelling “Cities”

(2) Complex networks
(3) Nonlinear phenomena

(4) Models in urban economics(1)
(5) Models in urban economics(2)

(6) Scaling laws in cities

(7) Spatial models of cities(1)
(8) Spatial models of cities(2)
(9) Spatial models of cities(3)
(10) Infrastructure networks

(11) Understanding cities from data(1)

(12) Understanding cities from data(2)

(13) Analysis of human mobility data

(14) Application of human mobility analysis
(15) Towards new science of “cities”

The lecture is in principle given face-to-face, but some classes may given by on-demand

video.

The first class is given face-to-face.

5. Record and evaluation
method

Class participation and the report at the end of the course are evaluated.

6. Textbook and references

1. The Structure and Dynamics of Cities: Urban Data Analysis and Theoretical Modeling

Author: M. Barthelemy

Publisher: Cambridge University Press

Year:2016

7. Notes

Office hours:14:00—15:00 on every Wednesday or by appointment.
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Name of lecture

Socioeconomic Network Analysis

Category Academic Integration Subject |Semester
Schedule Offered in odd-numbered year|Credit(s) 2
Language Japanese and English Course All

Graduate School, Department

Information Sciences, Human-Social Information Sciences

Venue

Instructor(s)

1. Class subject

Socioeconomic Network Analysis

2. Objective and summary of
class

*TBA

3. Goal of study

4. Contents and schedule of
class

5. Record and evaluation
method

6. Textbook and references

7. Notes
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Name of lecture

Urban Economics

Category Academic Integration Subject |Semester Fall Semester
Schedule Tuesday, 13:00-14:30 Credit(s) 2
Language Japanese Course All

Graduate School, Department

Information Sciences, Human-Social Information Sciences

Venue

Graduate School of Information Sciences 412

Instructor(s)

Assoc. Prof. Ryo ITOH

1. Class subject

Urban Economics

2. Objective and summary of
class

Regional science is known as a field to study the spatial distribution of economic activities
in cities and regions, and isbased on economics, city planning, geography, and other related
disciplines. Though the spatial aspect is indispensable, itsperceptions can be classified into
two categories: one is to treat “;countries”; or “;regions”; as discrete points, and the other is
to treat them as the continuous figures. Basically focusing on the latter approach, this course
introduces various issues in the regional science. After reviewing some of the redecessors in
classical location theory, such as the central place theory and von Thiinen's agricultural land,
Alonso's onocentric city model is introduced. This course also introduce variety of issues
regardless of modern or lassical, and of theoretical or empirical.

3. Goal of study

To learn basic knowledge on urban economics, and understanding the main literature.

4. Contents and schedule of
class

(1) Introduction: agglomeration economies and emergence of cities
(2) Classical location theory: von Thiinen and Weber models

(3) Classical location theory: Hotelling model and central place theory
(4) Alonso model 1: basic assumptions and equilibrium conditions

(5) Alonso model 2: Comparative statics in open city

(6) Alonso model 3: Comparative statics in closed city

(7) Interfirm transaction and location : Fujita & Ogawa(1982)

(8) Fundamental theory for analysing traffic cobgestion

(9) Equilibrium city size and the developer theorem

(10) Empirics in urban economics: bid land prices and urban amenities
(11) Empirics in urban economics: agglomeration economies

(12) Empirics in urban economics: influence of trade costs

(13) Tax competition: Theory & empirics

(14) Input-output analysis and CGE models

(15) Review session and examination

5. Record and evaluation
method

Report(50%). Small exam or homework (50%)

6. Textbook and references

7. Notes

Review the lecture notes after the class. Read the relevant sections of appropriate reference
books.
Office hours: Upon request.
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Name of lecture

Spatial Economics

Category Academic Integration Subject |Semester Fall Semester
Schedule Tuesday, 8:50-10:20 Credit(s) 2
Language English Course All

Graduate School, Department

Information Sciences, Human-Social Information Sciences

Venue

Graduate School of Information Sciences 412

Instructor(s)

Prof. Dao-Zhi ZENG

1. Class subject

Spatial Economics

2. Objective and summary of
class

Spatial economics clarifies the mechanisms of regional industrial agglomeration and
international trade by incorporating spatial factors into traditional economics. This lecture
mainly focuses on New Economic Geography and New Trade Theory, which exhibit a
remarkable development in recent years. Specifically, we introduce new trade theory of
international economics and core-periphery models of regional economics, and then show
their applications. To understand this course, you are expected to have some basic
knowledge of microeconomics.

3. Goal of study

To learn the basic theory and understand the research frontier.

4. Contents and schedule of
class

1 Introduction

2 The Dixit-Stiglitz CES model
3 The home market effects

4 2-factor models

5 Mathematica usage

6 Quasi-linear mode

7 Heterogeneity models

8 Gravity models I

9 Gravity models II

10 Welfare analysis

11 Non-CES equilibrium analysis
12 Equilibrium vs. optimum

13 Core-periphery models

14 Continuous space

15 Applications etc.

5. Record and evaluation
method

Students are evaluated on the level of class participation (30%) and assignments (70%).

6. Textbook and references

1. Z2fRIRH 7

Author: HiEH | HFEA|
Publisher : BRVEAR 75 #r i i1
Year:2016
ISBN/ISSN:9784492314852

2.The Spatial Economy

Author: Fujita, M., Krugman P and Venables A.
Publisher: MIT Press

Year:1999

ISBN/ISSN:978-0262561471

7. Notes

http://www.se.is.tohoku.ac.jp/~zeng/index.html
Wednesday 16:30-18:00 or by appointment.
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Name of lecture

Game Theory

Category Academic Integration Subject |Semester Spring Semester
Schedule Tuesday, 8:50-10:20 Credit(s) 2
Language English Course All

Graduate School, Department

Information Sciences, Human-Social Information Sciences

Venue

Graduate School of Environmental StudiesLarge Lecture Hall

Instructor(s)

Prof. Dao-zhi ZENG

1. Class subject

Game Theory

2. Objective and summary of
class

Game theory studies how several intelligent and rational individuals make their decisions. In
this lecture, students will learn noncooperative game theory, which considers the case that
different players have conflicting interests and they interact with each other. I will introduce
the concepts of matrix game, extensive game, repeated game, Nash equilibrium,Subgame
perfect equilibrium, Nash bargaining solution. Some applications in economics will be
illustrated for students to deepen understanding of the essence.

I use English this year. I also provide my Japanese lecture movies recorded in 2023 for
students who expect lectures in Japanese.

3. Goal of study

Some specific aims
1. To be able to analyze the decision making of several individuals.
2. To be able to apply various equilibrium concepts.

4. Contents and schedule of
class

I am preparing on-demand lectures, but the class may be switched to a face-to-face one if
the number of students is not larger than 70 and many students hope in-person lectures.
There will be 15 lectures as follows.

. Introduction

. Strategic Form Game

. Extensive game with perfect information

. Dominating Strategies and Applications

. Application in Imperfect Competition Market

Nash Theorem

. General Extensive Games

. Repeated Games

. Application: Optimal contract

10. Games with Incomplete Information

11. Extensive-Form Games with Imperfect Information

12: Bargaining Games

13: Cooperative Game Theory

14. Evolutionary Game Theory

15: Some Interesting Topics/Examination

SRR EY N

5. Record and evaluation
method

Final examination (50), homeworks (30%), lecture involvement (questions and attendance)
(20%)

6. Textbook and references

1. €2 F— 27— LHEH AN
Author : JEIFER

Publisher : H AR # 8 HikS HE
Year : 2008

ISBN/ISSN : 978-4532133467

2. 7 — N EEER GHTR)

Author : [if] HEE

Publisher : £ 2R

Year : 2011

ISBN/ISSN : 978-4641163829

7. Notes

Lecture slides will be available from http://www.se.is.tohoku.ac.jp/~zeng/index.html
Office hours : Wednesday 16:30-18:00 or by appointment.
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Name of lecture

Mathematics for Applied Economics

Category Academic Integration Subject |Semester
Schedule Offered in odd-numbered year|Credit(s) 2
Language Japanese Course All

Graduate School, Department

Information Sciences, Human-Social Information Sciences

Venue

Instructor(s)

1. Class subject

Mathematics for applied economics

2. Objective and summary of
class

*TBA

3. Goal of study

4. Contents and schedule of
class

5. Record and evaluation
method

6. Textbook and references

7. Notes
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Name of lecture

Cost-Benefit Analysis

Category Academic Integration Subject |Semester Spring Semester
Schedule Thursday, 8:50-10:20 Credit(s) 2
Language Japanese Course All

Graduate School, Department

Information Sciences, Human-Social Information Sciences

Venue

Civil Engineering and Architecture, 205

Instructor(s)

Prof. Tatsuhito KONO

1. Class subject

Cost-Benefit Analysis

2. Objective and summary of
class

This course pays attention to the public projects such as constructions and improvements of
roads, railways, ports, airports, dams, breakwaters, urban redevelopments, parks, and anti-
disaster preventions. The objective of this course is to study the theory and practical
methodology to analysis the influences of those projects and to evaluate those from
viewpoint of socio-economics. The main topic is cost benefit analysis.

3. Goal of study

4. Contents and schedule of
class

1.Transition of Japanese public expenditures and the current project evaluation
2.Basic public economics

3.Necessity of cost-benefit analysis and its procedure
4.Efficiencies of cost-benefit analysis

5.Cost-benefit analysis in a general equilibrium framework
6.Short-cut theory

7.Cost-benefit analysis in a distorted economy

8.Direct and indirect markets

9.Social discount rate

10.Cost-benefit analysis indicies

11.Cost-benefit analysis in an uncertain world

12.Travel cost methods

13.CVM (Contingent valuation methods)

14.CGE (Computable general equilibrium) analysis
15.Caveats as to cost-benefit analysis

5. Record and evaluation
method

A simple test each lecture (Sscores/lecture) and the final report (25 scores)

6. Textbook and references

7. Notes

Office hours : You may send me questions by email.
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Name of lecture

Quantitative Behavioral Analysis

Category Academic Integration Subject |Semester Fall Semester
Schedule Friday, 10:30-12:00 Credit(s) 2
Language Japanese and English Course All

Graduate School, Department

Information Sciences, Human-Social Information Sciences/Engineering, Civil and

Venue

Civil Engineering and Architecture, 203

Instructor(s)

Prof. Makoto OKUMURA

1. Class subject

Quantitative Behavioral Analysis

2. Objective and summary of
class

To learn theoretical bases, estimation method, application examples of the statistical models
frequently used for behavior analysis; Generalized linear model (GLM). Applications to risk
related cognition and behavior will be focused. It include PC exercise using R language.
This class would be partly delivered through on-line system. Information will be delivered
through Google Classroom.

3. Goal of study

Students will be able to formulate, to estimate on data and to discuss the result with
confidence of statistical knowledge. That methods will be applied to analyze human
behavior, especially risk-related matters.

4. Contents and schedule of
class

. Basic concepts of statistics and behavior analysis
. R language software and descriptive statistics

. Inferential statistics and estimation

. Inferential statistics and statistical test

. Linear Regression and descriptive statistics

. Linear Regression and inferential statistics

. GLM (Generalized linear models): Introduction
. GLM: Estimation in R

. GLM: Statistical tests

10. Applications of GLM

11.12.13. Risk Recognition and related behavior
14,15. Presentation of their own topic application

O 0 3 O Lt AW~

5. Record and evaluation
method

Presentation and short report on their own subject.

6. Textbook and references

7. Notes

Explanation language will be selected based on the class members. When Japanese is used
in explanation, video in English as well as materials in English are delivered in Google
Classroom.
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Name of lecture

International Energy and Resource Strategies

Category Academic Integration Subject |Semester Spring Semester
Schedule Tuesday, 8:50-10:20 Credit(s) 2
Language English Course All

Graduate School, Department

Environmental Studies, Environmental Studies for Advanced Society

Venue

Graduate School of Environmental Studies Main building 4F, Lecture Room1

Instructor(s)

Assoc. Prof. Takuro KOBASHI

1. Class subject

International Energy and Resource Strategies

2. Objective and summary of
class

What should be done in order to attain a sustainable world? To achieve this issue, it is
essential that future leaders can grasp the current situation of energy and resources and think
about the outlook for the future with a global perspective. In this class students will learn to
identify and systematically evaluate the advantages and disadvantages of the development
and consumption of energy and resources with emphasis on sustainability. Climate change
requires rapid and substantial changes in the energy systems. However, a rapid
decarbonization using renewable forms of energy may cause various kinds of environmental
and social burden. The student shall become aware that changes in the use of resources and
technologies come at a price but how the transition can be facilitated with adequate
measures.

3. Goal of study

4. Contents and schedule of
class

Week 1(Kobashi): Decarbonization pathways and carbon neutral

Week 2(Kobashi): Renewable energy: solar and wind

Week 3(Kobashi): Socio-techno-economic energy transition

Week 4(Hengesbaugh): Impact of climate change on your life

Week 5(Zusman): International community’s response to climate change

Week 6(Zusman): What are the links between climate change and the SDGs?

Week 7(Hengesbaugh): Opportunities for addressing climate change through waste
management

Week 8(Zusman): City’s actions to address climate change

Week 9.(Hengesbaugh): The role of multi-stakeholder engagement to advance climate
action

Week 10(Komai): Energy Resources Security and Environmental Risk Management
Week 11(Komai): Creating sustainable society for development and environmental harmony
Week 12(Komai): Supply Chain for Metal Resources and Decarbonization

Week 13(lizuka): "Metal production and recycling”

Week 14(lizuka): ”Carbon dioxide Capture, Utilization and Storage (1)"

Week 15(lizuka): ”Carbon dioxide Capture, Utilization and Storage (2)"

5. Record and evaluation
method

Submitted reports, attendance and so on are evaluated.

6. Textbook and references

Assigned readings will be provided by lecturers.

7. Notes

This class will be conducted [>¢Face to face] . However, the way to attend a class might

be changed due to infection control for COVID-19. Please check out class information by
Google Classroom.
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Name of lecture

Environmental Security and Energy Security

Category Academic Integration Subject |Semester Fall Semester
Schedule Tuesday, 13:00-14:30 Credit(s) 2
Language English Course All

Graduate School, Department

Environmental Studies, Frontier Science for Advanced Environment

Venue

Kawauchi campus, Kawakita Research Forum 334

Instructor(s)

Prof. Jusen ASUKA

1. Class subject

Environmental Security and Energy Security

2. Objective and summary of
class

There is a newly examined problem of environmental security, such as global warming, but
on the other hand, traditional energy security and environmental problems still show its
importance. This subject will examine the environmental/energy issues around the world
from the socioeconomic perspectives. Lecture will be taken seminar form and positive
participation and presentation of all students are expected. In the class, we discuss the
challenges each country faces both to mitigate and to adopt to the problems. In addition, we
try to understand that the idea of the security has changed over the course of time through
the concrete examples in the world.

3. Goal of study

4. Contents and schedule of
class

. Introduction (Status quo of the energy and environment)
. Introduction (Status quo of the climate change)

. Introduction (Relationship between environment and energy)
. Presentation by the student

. Presentation by the student

. Presentation by the student

. Presentation by the student

. Presentation by the student

9. Presentation by the student

10. Presentation by the student

11. Presentation by the student

12. Presentation by the student

13. Presentation by the student

14. Presentation by the student
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5. Record and evaluation
method

presentation and participation to the discussion.

6. Textbook and references

No specific textbook and reference will be used.

7. Notes
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Name of lecture

Advanced Lecture on Environmental Geography I1

Category Academic Integration Subject |Semester Spring Semester
Schedule Wednesday, 14:40-16:10 Credit(s) 2
Language Japanese Course All

Graduate School, Department

Environmental Studies, Frontier Science for Advanced Environment

Venue

Graduate School of Environmental Studies Main building 4F, Lecture Room 2

Instructor(s)

Prof. Tomoki NAKATANI

1. Class subject

Health sciences and human geography

2. Objective and summary of
class

Focusing on human-environmental relationship in the field of human geography, studies of
medical and health geographies have evolved with various other disciplines including
environmental and social epidemiology.

3. Goal of study

The aim of this course is to introduce the fundamental concepts and methodologies
including social surveys and statistical analysis of

human geography by giving lectures on selected topics on medical and health geographies
with their related issues in other domains of human geography.

4. Contents and schedule of
class

This course gives lectures on the following topics and discuss the contents with participants.
Health and Place

Disease mapping

Development and health

Social inequalities in health with geographic scales

Neighbourhood environments in cities

Environmental Justice

Social Survey Methods

Social Capital

Depending on participants interests and motivation, this course might include small
practices of spatial analysis and

literature review .

5. Record and evaluation
method

Occasional short reports (50%) + final assessment report (50%)

6. Textbook and references

Not specified. Important references will be introduced at the lecture time.

7. Notes
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Name of lecture

Human Security and Global Health

Category Academic Integration Subject |Semester Spring Semester
Schedule Friday 16:20-17:50 Credit(s) 2
Language English Course All

Graduate School, Department

Graduate School of Medicine

Venue

Online, Google Classroom or Zoom

Instructor(s)

Profs. Shinichi EGAWA, Hitoshi OSHITANI, Eiichi KODAMA, Takaaki AKAIKE,

Asst. Prof. Takeaki Imamura,

External Lecturers: Shuhei Nomura in Keio University, Aya Goto in Fukushima Medical University,
and Sae Ochi in Tokyo Jikei Medical University

1. Class subject

Human Security and Global Health

2. Objective and summary of
class

To realize Human Security, i.e., freedom from fear, freedom from want, and freedom to live
with dignity, students will learn its general concept, history, the current situation, and
related frameworks and understand the current situation of global health, the role of health
cluster and discuss on the problem solution.

3. Goal of study

* Describe the concept, history and related international frameworks of human security.

* Explain and use the common terminology of human security and global health.

* Find the problems that threaten health and human security, and plan the research projects
for solution.

* Describe the current situation and gaps of infectious disease, non-communicable disease,
mother and child health, aging that global health is facing to.

* Describe the cluster approach and the roles and coordination of clusters.

4. Contents and schedule of
class

Each class is in English. The students are requested actively participate in the class. Group
work and/or debate will also be used. If an external lecturer is invited, it will be noticed
beforehand.

# Apr. 12 (Fri): Introduction and guidance. General concept and the history of human
security (Oshitani, Egawa)

# Apr. 19 (Fri): Human security and global health governance 1 (Oshitani)

# Apr. 26 (Fri): Human security and global health governance 2 (Oshitani)

# May 10 (Fri): One Health. (Imamura)

# May 17 (Fri): Global Health Landscape (Nomura,KU)

# May 24 (Fri): Sustainable Development Goals 1 (Egawa)

# May 31 (Fri): Sustainable Development Goals 2 (Egawa)

# Jun 7 (Fri): Universal Health Coverage 1 (Egawa)

# Jun 14 (Fri): Universal Health Coverage 2 (Egawa)

# Jun. 21 (Fri): Environmental medicine and human toxicology (Akaike)

# Jun. 28 (Fri): Risk Communication in Global Health (Ochi, JikeiMU)

# Jul. 5 (Fri): Global situation of non-communicable disease (Egawa)

# Jul. 12 (Fri): Working toward improving maternal and child health (Goto, FMU)

# Jul. 19 (Fri): Infectious disease and human security (Kodama)

# Jul. 26 (Fri): Nutrition and human security (Egawa)

5. Record and evaluation
method

Attendance, Interactive mini post-test, Active participation in group work and/or discussion.
Doctoral students must submit a research agenda using the designated form once in the
semester. The form will be announced in the introduction and available at the Google
Classroom.

6. Textbook and references

Factfulness: Ten Reasons We're Wrong About The World - And Why Things Are Better
Than You Think

Author:Hans Rosling

Publisher : Flatiron Books (US) Sceptre (UK)

Year: 2018

ISBN/ISSN : 978-1-250-10781-7
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7. Notes

The students are required to actively brush up of English and pre-, post-search of relevant
information for discussion.

World Health Organization (WHO) THE GLOBAL HEALTH OBSERVATORY
http://www.who.int/gho/publications/world_health_statistics/2016/en/

#Universal Health Coverage (UHC)
http://www.who.int/universal_health_coverage/en/

#World Life Expectancy

https://www.worldlifeexpectancy.com/

#Sustainable Development Goals (SDG):
http://www.un.org/sustainabledevelopment/sustainable-development-goals/
#World Bank SDGs Atlas

https://datatopics.worldbank.org/sdgatlas/

Contact: Prof. Shinichi Egawa at egawas@surg.med.tohoku.ac.jp
Office: 022-752-2058, Office hour: 9:00-17:00
http://www.irides-icdm.med.tohoku.ac.jp/english/index.html
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Name of lecture

Health and Social Resilience for Large-scale Disaster

Category Academic Integration Subject |Semester Fall Semester
Schedule Friday, 16:20-17:50 Credit(s) 2
Language English Course All

Graduate School, Department

Graduate School of Medicine

Venue

Online, Google Classroom or Zoom

Instructor(s)

Profs. Shinichi Egawa, Eiichi Kodama, Koichi Chida, Susumu Fujii,
Assoc. Prof. Hiroyuki Sasaki, Yasuto Kunii, Profs. Ken Osaka,
Lecturer Masatoshi Suzuki, Profs. Masatoshi Saito,

External Lecturer: Sae Ochi (Jikei Medical University)

1. Class subject

Health and social resilience for large-scale disaster

2. Objective and summary of
class

In disaster, many lives are in danger and a huge amount of health crises will threaten human
security, i.e. freedom from fear, freedom from want, and freedom of life with dignity.
Sendai Framework for Disaster Risk Reduction 2015-2030 is the ongoing international
framework. Sendai Framework focuses on “health” more than previous frameworks. Multi-
hazard approach and physical and mental health damage in disaster are keywords. This
course is aiming to clarify the current situation and gaps in medical and public health
preparedness, response, recovery, and reconstruction in disaster.

3. Goal of study

The participants will be able to;

a.Describe the difference between hazards and disasters.

b.Explain and use the common terminology of disaster medicine and public health.
c.Explain the health damage in a disaster.

d.Describe the SPHERE Project and Psychological First Aid (PFA).

e.Describe the medical, public health, and welfare response system in disaster.
f.Describe about the humanitarian aid in disaster and the roles of the United Nation’s
organizations including WHO.

g.Describes the current gaps between Sendai Framework and the realities.

h.Describe about the business continuity plan and the support receiving capacity of the
hospital.

i.Describe about the relationship between disaster and radiation medicine, maternal and
child health, public health, infectious disease, medical informatics, and comprehensive
health care.

j.Describe the process of education and training of disaster medicine, public health, and
welfare

4. Contents and schedule of
class

The lectures are in English. The interactive group works and debates may be used.
Oct. 11 (Fri): Introduction, Great East Japan Earthquake (Egawa)

Oct. 18 (Fri): Disasters in Asia (Egawa)

Oct. 25 (Fri): Sendai Framework for Disaster Risk Reduction (Egawa)

Nov. 1 (Fri): Risk Communication in disaster (Ochi, Jikei MU)

Nov. 8 (Fri): Disaster and public health (Kuriyama)

Nov. 15 (Fri): Business Continuity Plan of the Hospital (Sasaki)

Nov. 22 (Fri): Disaster and infectious disease. (Kodama)

Nov. 29 (Fri): Nuclear and radiological disaster and medical response (Suzuki)
Dec. 6 (Fri): Disasters due to human-induced hazards (Egawa)

Dec. 13 (Fri): Disaster and mental health (Kunii)

Dec. 20 (Fri): Disaster and comprehensive health care (Osaka)

Jan. 10 (Fri): Maternal and child health in disaster (Saito)

Jan. 17 (Fri): SPHERE Project and Psychological First Aid (Egawa)

Jan. 24 (Fri): Disaster and Medical Information (Fujii)

Jan. 31 (Fri): Prepared community HUG® (Egawa)
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5. Record and evaluation
method

Attendance, Interactive mini post-test, Attitude in group work and/or debate.
The doctoral students should submit a research agenda using the designated form by the end
of the course. Detailed orientation will be provided at the first class.

6. Textbook and references

Handouts will be provided. Textbooks are not mandatory.

+Koenig and Schultz’s Disaster Medicine (2nd Edition) ISBN 978-1107040755

* Ciottone’s Disaster Medicine (2nd Edition) ISBN 978-0323286657

*DMAT textbook (in Japanese) ISBN 978-4892698590

*SPHERE handbook 2018, Sphere Project (Downloadable for free)
https://handbook.spherestandards.org/en/sphere/#ch001

+Sendai Framework for Disaster Risk Reduction (Downloadable for free)
https://www.preventionweb.net/files/43291 sendaiframeworkfordrren.pdf

7. Notes

+ The students are required to actively brush up of English and perform pre-, post-search of
relevant information for discussion.

+ The students are supposed to participate the discussion actively regardless of their age,
gender and ethnicity.

Contact: Prof. Shinichi Egawa at egawas@surg.med.tohoku.ac.jp

Office: 022-752-2058 (Mon.-Fri. 9:00-17:00)
http://www.irides-icdm.med.tohoku.ac.jp/english/index.html
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Name of lecture

Religions Studies (Advanced Lecture)

Category Academic Integration Subject |Semester Fall Semester
Schedule Friday, 13:00-14:30 Credit(s) 2

Language Japanese Course All

Graduate School, Department |Faculty of Arts and Letters

Venue TBA

Instructor(s) Prof.Toshiaki KIMURA

1. Class subject

Disaster and Religion

2. Objective and summary of
class

This course explores various previous studies on disaster and religion and discusses
meanings and tasks of religion in modern society.

3. Goal of study

The purpose of this course is to help students understand meanings and tasks of religion in
modern society through the topic about religion and disaster.

4. Contents and schedule of
class

. Introduction: Why religion and disaster?
. Introduction: Preparation for Discussion
. Reading: Religious Ideas and Disaster

. Discussion on 3

. Lecture on 3

. Reading: Religious Ideas and Disaster

. Discussion on 6

. Lecture on 6

. Reading: Ritual and Disaster

10. Discussion on 9

11. Lecture on 9

12. Reading: Ritual and Disaster

13. Discussion on 12

14. Lecture on 12

15. Final discussion

O 00 3 O Lt AW~

5. Record and evaluation
method

by presentation and comment in class

6. Textbook and references

7. Notes
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Name of lecture

Disaster Management Laws

Category Academic Integration Subject |Semester Spring Semester
Schedule Thursday, 13:00-14:30 Credit(s) 2
Language Japanese Course All

Graduate School, Department

School of Law, School of Public Policy

Venue

Extended Education & Research Building in Katahira/ Katahira Campus

Instructor(s)

Prof.Jun MITARALI, Prof. Hiroaki MARUYA

1. Class subject

Disaster Management Laws

2. Objective and summary of
class

This course teaches “Disaster Management Laws” and covers the fundamental and thorough
principles of disaster management. The detailed understanding of “Disaster Management
Laws” is recommended for careers in public/private services. This course will be held in
Katahira campus with Faculty of Law, Graduate School of Public Policy, and WISE
Program for Sustainability in the Dynamic Earth.

3. Goal of study

4. Contents and schedule of
class

5. Record and evaluation
method

By degree of participation in discussion and evaluation of final report.

6. Textbook and references

7. Notes

Email Address of Professors :
shimada@law.tohoku.ac.jp
maruya@irides.tohoku.ac.jp
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Name of lecture

Engineering for Nuclear Decommissioning

Category Academic Integration Subject [Semester Throughout the year
Schedule Credit(s) 2

Language Japanese Course All

Graduate School, Department |Engineering, Quantum Science and Energy Engineering

Venue TBA

Instructor(s)

Prof.Yutaka WATANABE, Prof.Yuichi NIIBORI, Prof.Makoto TAKAHASHI,
Prof.Koji DOZAKI, Prof.Masahiro YAMAMOTO

1. Class subject

Engineering for Nuclear Decommissioning

2. Objective and summary of
class

The Fukushima Daiichi accident, happened in March, 2011, initiated and has continued hot
discussions from

the various viewpoints of utilization of nuclear energy.

Most important and essential thing is “ensuring highest nuclear safety” in the field of nuclear
safety. The role of nuclear energy that play for long term and stable energy supply is still
important from the viewpoint of energy security, greenhouse gas reduction and economy in
Japan. So we need continued efforts to enhance long-term reliability and safety of nuclear
power plants (NPPs) if we continue to use them.

Tohoku University established a vision of taking a lead for the Fukushima restoration and
newborn and has been working on the activities for contribution to the decommissioning of
Fukushima Daiichi as one of the most important tasks in the vision. An implementation of the
nuclear decommissioning requires deep understanding of many things including the current
status of Fukushima Daiichi, experiences of core damage accidents in the past, and technologies
to be applied.

The lectures of academic foundations on the followings will be made in this intensive course.
+ Current status of Fukushima Daiichi NPPs

+ Lessons learned from the core damage accidents in the past

+ Current status and issues of the researches for nuclear decommissioning

+ R&D activities for nuclear decommissioning

+ Approach to integrity evaluation of damaged facilities during nuclear decommissioning

+ Basics of nuclear fuel debris

+ Processing, treatment and disposal of nuclear fuel debris

+ Risk communications

+ Others

The lecturers are from Tohoku University, Tepco., IRID, JAEA, Hitachi GE nuclear energy,
Toshiba, MHI,

Kajima etc.

3. Goal of study

The goal is to cultivate abilities and skills in graduate students so that they can acquire basic
knowledge and analytical capabilities which are commonly needed by experts including electric
utilities, plant vendors, researchers, personnel in regulatory body who are engaged in nuclear
safety related matters.
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4. Contents and schedule of
class

1.R isk concept and basics of risk evaluation and management

2.1 deas and approaches on safety and facility management in nuclear power plants

3.H istory and the new regulatory requirements for countermeasures against severe accident in
Japan

4.Current status on nuclear decommissioning in Japan and points of the important measures for

it

5.Current status of JAPC implementation efforts for the decommissioning in Tokai gas cooled
nuclear plant site

6.Lessons learned from TMI and Chernobyl and some of them applicable to Fukushima

7.Current status and perspectives of Fukushima Daiichi nuclear power plants

8.Technical strategic plan for the decommissioning of Fukushima Daiichi nuclear power plants

9.Current status of the decommissioning of Fukushima Daiichi and research tasks needed for it

10. Importance of evaluation of time-related deterioration phenomena in structural integrity

management during nuclear decommissioning and its approach
11.1deas and approaches on long-term integrity evaluation of damaged concrete structures
12.Roles of remote technologies in the decommissioning of nuclear power plants and applicable
technologies

13.Development of robots for the nuclear decommissioning and examples of the applications

14.Solid-state chemistry of nuclear fuel and basics of nuclear fuel debris

15.Characterization and treatment of nuclear fuel debris

16.Radioactive waste management

(Some of the above may be changed without notification.)

5. Record and evaluation
method

Grading is made based on reports to be submitted and performances in discussions

6. Textbook and references

Some materials are distributed during lectures.

7. Notes
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Name of lecture

International Development Studies

Category Academic Integration Subject |Semester Spring Semester
Schedule Tuesday, 14:40-16:10 Credit(s) 2
Language English Course All

Graduate School, Department

Agricultural Science

Venue

Agricultural Science, Seminar Room N212

Instructor(s)

Prof. Katsuhito FUYUKI, Assistant Prof. Minakshi KEENI

1. Class subject

Economic development and agriculture

2. Objective and summary of
class

Main objective is to develop understanding of the agricultural transformation in developing
Asia under the impacts of rapid economic growth, industrialization, urbanization, globall
warming, and globalization.

3. Goal of study

Students are expected to deepen their understanding on the difference of the social systems]
or institutions among countries and/or areas. Taking account into such diversified
characteristics of economy and agriculture in developing Asian countries, students are
expected to concert alternative models and policies as well as to review the general models|
and policies of development.

4. Contents and schedule of
class

Introduction, contents and progress schedule will be announced at the first class. We use
Google Classroom.

5. Record and evaluation
method

Presentation of textbook 50%, presentation of homework 30%, and discussion 20%

6. Textbook and references

Textbook: The World Bank, World Development Report 2023 .
Download URL: https://www.worldbank.org/en/publication/wdr2023

7. Notes

Office hour: Please make an appointment by e-mail.

FUYUKI e-mail: katsuhito.fuyuki.d2@tohoku.ac.jp office: E213

KEENI e-mail: keeni.minakshi.d1@tohoku.ac.jp office: A201

Our offices are located on the 2nd floor of Multidisciplinary Research Laboratory of]
Agricultural Science (K01 building) in Aobayama Campus.
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Name of lecture

Regional Planning and Development 1

Category Academic Integration Subject [Semester Spring Semester
Schedule Friday, 10:30-12:00 Credit(s) 2

Language English Course All

Graduate School, Department | Graduate School of International Cultural Studies

Venue Onlne

Instructor(s)

Assoc. Prof. Kazuaki OKUBO

1. Class subject

Regional Planning and Development [

2. Objective and summary of
class

This course covers a theoretical basis for analyzing regional problems toward sustainable
development. Students will learn basic mathematical programming and statistical analysis
through exercises using free software.

3. Goal of study

Students will be able to do the following,

- Understand the basic concepts of mathematical programming and statistical analysis.
- Apply the standard mathematical programming and regression analysis using a programming
language.

4. Contents and schedule of
class

This course provides a theoretical basis and methods for optimization and data analysis toward
application to regional planning. Students will use the R programming language, a free
software.

. Orientation

. Linear Programming (1)

. Linear Programming (2)

. Nonlinear Programming (1)

. Nonlinear Programming (2)

. Exercise: Optimization

. Regression (1)

. Regression (2)

. Regression (3)

10. Regression (4)

11. Exercise: Regression

12. Experiment and Quasi-Experiment (1)

13. Experiment and Quasi-Experiment (2)

14. Experiment and Quasi-Experiment (3)

15. Final Examination

O 0 3 N L AW —

5. Record and evaluation
method

Class participation, presentations and the term paper.

6. Textbook and references

Nicholson, W. and Snyder,C., Theory and Application of Intermediate Microeconomics,
South-Western Cengage Learning.
Stock, J.H. and Watson, M.W., Introduction to Econometrics, Pearson Education

7. Notes
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Name of lecture

International trend and practical knowledge for Disaster Risk Reduction /
Special Lecture on Sustainability in the Dynamic Earth I (Master’s Course)
Advanced Lecture on Sustainability in the Dynamic Earth I(Doctoral Course)

Category Academic Integration Subject | Semester Fall Semester
Intensive course,

Schedule Refer to the “Notes” for the |Credit(s) 2
tentative schedule.

Language English Course All

Graduate School, Department

Science, SyDE program

Venue

Physics Bldg.[H-26] 809, SyDE program Lecture room

Instructor(s)

Prof. Yuichi ONO, Prof. Kimio TAKEYA, Prof. Kozo NAGAMI, Assis. Prof. Yuta HARA

1. Class subject

International trend and practical knowledge for Disaster Risk Reduction & UN Sendai
Framework for Disaster Risk Reduction 2015-2030

2. Objective and summary of
class

Japan is one of the most vulnerable countries against natural hazards but is considered as
a prospered country by managing risks properly. Through the 2015 UN Sendai Framework
adopted in Sendai, Japanese experiences and knowledge are now shared across the world.

On the other hand, there are various gaps between academic theories and practice in Disaster
Risk Reduction (DRR). These gaps are usually bridged by implementing projects and programs
with governmental and private actors (e.g. through on the job training). While fostering
talented experts in this field require time and experiences with abundant financial investment,
classroom education usually have constraints upon sharing these hands-on knowledge and
expertise.

This course offers practical knowledge on DRR accumulated through the Japanese Official
Development Assistance (ODA) to developing countries. This holistically-structured course
aims at fostering DRR experts who are going to be working in international development arena.

3. Goal of study

Foster DRR skills and basic knowledge to play important roles in the international DRR arena
based on the Japanese experiences and knowledge.

4. Contents and schedule of
class

. International trend and initiative on DRR, especially UN Sendai Framework.

. Definition and terminology of Risk.

. Variation of hazard and available measures.

. Handling Climate Change issue in developing countries where DRR investment are
still not enough.

. Relation between economic growth, exposure and increased risk.

. Necessary policy achieving four outcome targets of UN Sendai Framework.

7. Example of Flood Control investment in Japan as a fundamental condition for

economic growth.

. Policy structure for Disaster Risk Reduction.

9. “Build Back Better” concept as a trigger to make investment for future.

10. Contexts of Local Disaster Plan in developing countries.

11. Mainstreaming DRR into national policy in developing countries.

12. Case study of DRR measures in developing countries.

13. Policy structure of pre-disaster investment.

14. Measures against residual risks.

15. What are the missing links or parts?

16. Presentation from Students & Wrap up

AW N~

AN W

5. Record and evaluation
method

Total evaluation by Attendance rate 20%, Wrap up examination 40% and Presentation 40%

6. Textbook and references

UN Sendai Framework for Disaster Risk Reduction 2015-2030
Global Assessment Report, UNDRR

DRR Project Report, JICA

JICA DRR Policy Paper

7. Notes

Time: 13:00-14:30, 14:40-16:10 Dates: October 11, November,
January 10,23,24

1,15,29, December 13, and
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Name of lecture

Practical Lecture for Principle & Knowledge of Project Management (Master’s Course)
Advanced Lecture on Academia-Industry Collaboration I(Doctoral Course)

Category Academic Integration Subject |Semester Spring Semester
Intensive course,

Schedule Refer to the “Notes” for the |Credit(s) 2
tentative schedule.

Language English Course All

Graduate School, Department

Science, SyDE program

Venue

Physics Bldg.[H-26] 809, SyDE program Lecture room

Instructor(s)

Prof. Yuichi ONO, Prof. Kimio TAKEYA, Prof. Kozo NAGAMI, Assis. Prof. Yuta HARA

1. Class subject

Practical Lecture for Principle & Knowledge of Project Management

2. Objective and summary of
class

Understand & Learn the Project Management Practical Knowledge

3. Goal of study

Understand & Learn the Project Management Practical Knowledge in order students can get
advantage in the real business field and get the way to learn by themselves in this field.

4. Contents and schedule of
class

1Concept Learning for “What is project”, “What is Project Management”
2.History of Project Management

3.Frame of Project Management

4.Project Management Body of Knowledge
5.Project Integration Management

6.Project Scope Management

7.Project Time Management

8.Project Cost Management

9.Project Quality Management

10.Project Human Resources Management
11.Project Communication Management
12Project Risk Management

13.Project Procurement Management

14.Case Study

15.Presentation from Student, My Project Plan
16 Wrap up

5. Record and evaluation
method

Total evaluation by Attendance rate 20%, Wrap up examination 40% and Presentation 40%

6. Textbook and references

1.Project Management Body of Knowledge, Project Management Institute, USA

7. Notes

Time: 13:00-14:30, 14:40-16:10 Dates: May 10, 24, June 7, 21, July 5, 19,15-26
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Name of lecture

Special Lecture on Sustainability in the Dynamic Earth II (Master’s Course)
Advanced Lecture on Sustainability in the Dynamic Earth II (Doctoral Course)

Category Academic Integration Subject |Semester
Schedule Credit(s) 2
Language Course All

Graduate School, Department

Science, SyDE program

Venue

Instructor(s)

1. Class subject

2. Objective and summary of
class

*TBA

3. Goal of study

4. Contents and schedule of
class

5. Record and evaluation
method

6. Textbook and references

7. Notes
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Name of lecture

Special Lecture on Sustainability in the Dynamic Earth I (Master’s Course)
Advanced Lecture on Sustainability in the Dynamic Earth I (Doctoral Course)

Category Academic Integration Subject |Semester
Schedule Credit(s)
Language Course All

Graduate School, Department

Science, SyDE program

Venue

Instructor(s)

1. Class subject

2. Objective and summary of
class

*TBA

3. Goal of study

4. Contents and schedule of
class

5. Record and evaluation
method

6. Textbook and references

7. Notes
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Name of lecture

Special Lecture on Sustainability in the Dynamic Earth IV (Master’s Course)
Advanced Lecture on Sustainability in the Dynamic Earth IV(Doctoral Course)

Category Academic Integration Subject |Semester
Schedule Credit(s) 2
Language Course All

Graduate School, Department

Science, SyDE program

Venue

Instructor(s)

1. Class subject

2. Objective and summary of
class

*TBA

3. Goal of study

4. Contents and schedule of
class

5. Record and evaluation
method

6. Textbook and references

7. Notes
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Name of lecture

Special Lecture on Academia-Industry Collaboration I (Master’s Course)

Category Academic Integration Subject |Semester Spring Semester
Schedule Credit(s) 2
Language Course All

Graduate School, Department

Science, SyDE program

Venue

Instructor(s)

1. Class subject

2. Objective and summary of
class

*TBA

3. Goal of study

4. Contents and schedule of
class

5. Record and evaluation
method

6. Textbook and references

7. Notes
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Name of lecture

Special Lecture on Academia-Industry Collaboration II (Master’s Course)
Advanced Lecture on Academia-Industry Collaboration II (Doctoral Course)

Category Academic Integration Subject [Semester Spring Semester
Schedule Wednesday, 16:20-17:50 Credit(s) 2
Language Japanese Course All

Graduate School, Department

Science, Earth Science

Venue

Sci.Complex A [H-02] 205

Instructor(s)

Prof. Michihiko NAKAMURA, Prof. Kenichiro HAYASHI

1. Class subject

Resource Geology

2. Objective and summary of
class

The efficient exploitation of natural resources is essential to retain the sustainable
development of our society. A rapid increase in demand of natural resources, especially
metallic mineral resources, arises recently, and this causes the increase in difficulty for
mineral exploration. The understanding of genetic geological and geochemical models of
mineral deposits are very important for mineral exploration. In this lecture, occurrences and
genetic models for several types of mineral deposits will be given.

3. Goal of study

The aim of this class is to understand the genetic mechanisms of mineral deposits in order
to retain the sustainable development of our society utilizing natural resources.

4. Contents and schedule of
class

1.Introduction

2.Magmatic ore deposit 1

3.Magmatic ore deposit 2

4.Fluids in Earth’s crust

5.Hydrothermal activity associated with granitic magma 1
6.Hydrothermal activity associated with granitic magma 2
7.Porphyry-type deposit

8.Skarn deposit

9.Sea floor deposits and VMS

10.Banded iron formation

11.Deposit formed by sedimentary processes

12.Gold deposits in Earth"s history

13.Wall rock alteration

14.REE and lithium deposits

15.Mineral exploration

5. Record and evaluation
method

Scores are evaluated from assignments and attendance points.

6. Textbook and references

Reference books

Author : Lawrence Robb (2020)

Title : Introduction to Ore-Forming Processes 2nd. Ed., 456p.
Publisher : Wiley-Blackwell

ISBN: 978-1-119-96750-7

Author : Nicholas Arndt and Clement Ganino (2012)

Title : Metals and Society: an Introduction to Economic Geology, 160p.
Publisher : Springer

ISBN: 978-3-642-22995-4

Author : John Ridley (2013)

Title : Ore Deposit Geology, 398p.
Publisher : Cambridge University Press
ISBN: 978-1-107-02222-5

7. Notes
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Name of lecture

Special Lecture on Academia-Industry Collaboration III (Master’s Course)
Advanced Lecture on Academia-Industry Collaboration III (Doctoral Course)

Category Academic Integration Subject [Semester Fall Semester
Schedule Monday, 14:40-16:10 Credit(s) 2
Language Japanese Course All

Graduate School, Department

Science, SyDE program

Venue

Physics Bldg.[H-26] 809, SyDE program Lecture room

Instructor(s)

Prof. Michihiko NAKAMURA, Assist. Prof. Naoki ARAYA, Prof. Kenichiro HAYASHI, and others

1. Class subject

Seminar on practical research and career path

2. Objective and summary of
class

In this course, graduates of Tohoku University, who are in the forefront of enterprises and

governments, are invited to give a seminar on topics related to Earth and planetary Science
and disaster science. The purpose is to obtain feedback on the research of each student and
to help both master and doctor student to seek career paths broadly and concretely.

3. Goal of study

The goal of this course is to understand the potential of frontier science in various business
fields related to Earth and planetary science and disaster science. Another important goal is
to understand the characteristics of research in University and obtain a perspective to
effectively utilize knowledge and abilities acquired through master and doctoral course in a
wide range of fields.

4. Contents and schedule of
class

The course is provided in an omnibus style. Examples of topics for each lecture are as
follows (note that some topics may not be offered depending on the year):

+ Industry related to Earth and planetary science

* Resource exploration and oil exploration

+ Geological survey, geoinformatics

* Geosphere environmental protection and pollution prevention

* Volcano disaster prevention and disaster management

+ Materials and analysis

+ Construction consultants and general contractors

5. Record and evaluation
method

Attendance and report

6. Textbook and references

None

7. Notes

Further details will be announced later.
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Name of lecture

Special Lecture on Academia-Industry CollaborationIV (Master’s Course)
Advanced Lecture on Academia-Industry Collaboration IV (Doctoral Course)

Category Academic Integration Subject |Semester
Schedule Credit(s) 2
Language Course All

Graduate School, Department

Science, SyDE program

Venue

Instructor(s)

1. Class subject

2. Objective and summary of
class

*TBA

3. Goal of study

4. Contents and schedule of
class

5. Record and evaluation
method

6. Textbook and references

7. Notes
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Name of lecture

Sustainability Seminar I (Master’s Course)
Sustainability Advanced Seminar I (Doctoral Course)

Category Academic Integration Subject [Semester ;firl;r:ughout the year, at any
Schedule Credit(s) 1
Language Japanese/English Course All

Graduate School, Department

Science, SyDE program

Venue

Instructor(s)

The SyDE educational affairs supervisors

1. Class subject

Seminar on achievement of a sustainable society

2. Objective and summary of
class

Attend seminars by lecturers who are active on the front lines of various sectors to help
build a sustainable society and acquire multifaceted knowledge to achieve SDGs. Submit a
report contains summary of what you understand and developmental considerations.

3. Goal of study

The goal is to build a sustainable society, obtain the latest academic information on SDGs,
and foster a unique bird's-eye view and ethics regarding ithem.

4. Contents and schedule of
class

Participate in seminars, research meetings, etc. announced by the Academic Affairs
Committee at any time. In addition, when applying for certification for seminars, research
meetings that will not be announced by the Academic Affairs Committee, submit a plan
including details of the event to the SyDE educational affairs supervisors and be advised and
approved. Submit a report within two weeks after the event and get approved.

5. Record and evaluation
method

One credit for the total of 15 hours attendance. Submit a record of attendance in the
prescribed format to the SyDE education affairs supervisors at the end of the semester you
want to get the credits. The approval of the credits can be carried over into next
semester/fiscal year if the attendance hours for a credit do not meet the criteria within a
semester.

In the case of English seminars, duplicate applications with international knowledge
development training will not be accepted.

6. Textbook and references

none

7. Notes

The SyDE educational affairs supervisors

Hironobu IWABUCHI: hiroiwa@tohoku.ac.jp
(Associate Professor, Graduate School of Science)
Yuzuru ISODA: yuzuru.isoda.b6@tohoku.ac.jp
(Associate Professor, Graduate School of Science)
Hideki NAITO: hideki.naito.c2@tohoku.ac.jp
(Associate Professor, Graduate School of Engineering)
Kengo KUBOTA: kengo.kubota.a7@tohoku.ac.jp
(Associate Professor, Graduate School of Engineering)
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Name of lecture

Sustainability Seminar II (Master’s Course)
Sustainability Advanced Seminar II (Doctoral Course)

Category Academic Integration Subject |Semester ;firl;r:ughout the year, at any
Schedule Credit(s) 1
Language Japanese/English Course All

Graduate School, Department

Science, SyDE program

Venue

Instructor(s)

The SyDE educational affairs supervisors

1. Class subject

Seminar on achievement of a sustainable society

2. Objective and summary of
class

Attend seminars by lecturers who are active on the front lines of various sectors to help
build a sustainable society and acquire multifaceted knowledge to achieve SDGs. Submit a
report contains summary of what you understand and developmental considerations.

3. Goal of study

The goal is to build a sustainable society, obtain the latest academic information on SDGs,
and foster a unique bird's-eye view and ethics regarding ithem.

4. Contents and schedule of
class

Participate in seminars, research meetings, etc. announced by the Academic Affairs
Committee at any time. In addition, when applying for certification for seminars, research
meetings that will not be announced by the Academic Affairs Committee, submit a plan
including details of the event to the SyDE educational affairs supervisors and be advised and
approved. Submit a report within two weeks after the event and get approved.

5. Record and evaluation
method

One credit for the total of 15 hours attendance. Submit a record of attendance in the
prescribed format to the SyDE education affairs supervisors at the end of the semester you
want to get the credits. The approval of the credits can be carried over into next
semester/fiscal year if the attendance hours for a credit do not meet the criteria within a
semester.

6. Textbook and references

none

7. Notes

The SyDE educational affairs supervisors

Hironobu IWABUCHI: hiroiwa@tohoku.ac.jp
(Associate Professor, Graduate School of Science)
Yuzuru ISODA: yuzuru.isoda.b6@tohoku.ac.jp
(Associate Professor, Graduate School of Science)
Hideki NAITO: hideki.naito.c2@tohoku.ac.jp
(Associate Professor, Graduate School of Engineering)
Kengo KUBOTA: kengo.kubota.a7@tohoku.ac.jp
(Associate Professor, Graduate School of Engineering)
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Name of lecture

Integration Lab (I-Lab) I

Category Training Subject Semester Throughout the year
Schedule Set by supervisors / students |Credit(s) 1

Language Japanese / English Course All

Graduate School, Department [Science, SyDE program

Venue TBA

Instructor(s)

Assist. Prof. Rei SHIRAISHI, Advisors of each topic

1. Class subject

Integration Lab |

2. Objective and summary of
class

Project-Based Learning (Project-Based Learning; PBL) with a focus on industry-academia
collaboration in order to acquire social and academic backgrounds, methods, and required
knowledge and skills that contribute to risk management in a broad sense and sustainable
development of society. It is desirable that students from multiple graduate schools and
majors form a group and work on the subject.

3. Goal of study

Improve creativity, problem-setting skills, and problem-solving skills through the
experience of setting and practicing research plans.

4. Contents and schedule of
class

Multiple training themes are provided, implementing problem-solving training in
cooperation with partner companies and organizations. The subjects to be implemented will
be decided by consultation between the student and the instructor.

At the end of the school year, a final presentation of all training themes will be scheduled
(details will be announced later). At the final presentation, presentations will be made in
each training group, and a group report should be prepared after the final presentation.

5. Record and evaluation
method

Attendance, report, and the final presentation

6. Textbook and references

Will be instucted by the advisors of each topic.

7. Notes
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Name of lecture

Integration Lab (I-Lab) 11

Category Training Subject Semester Throughout the year
Schedule Set by supervisors / students |Credit(s) 1

Language Japanese / English Course All

Graduate School, Department [Science, SyDE program

Venue TBA

Instructor(s)

Assist. Prof. Rei SHIRAISHI, Advisors of each topic

1. Class subject

Integration Lab I1

2. Objective and summary of
class

Project-Based Learning (Project-Based Learning; PBL) with a focus on industry-academia
collaboration in order to acquire social and academic backgrounds, methods, and required
knowledge and skills that contribute to risk management in a broad sense and sustainable
development of society. It is desirable that students from multiple graduate schools and
majors form a group and work on the subject.

3. Goal of study

Improve creativity, problem-setting skills, and problem-solving skills through the
experience of setting and practicing research plans.

4. Contents and schedule of
class

Multiple training themes are provided, implementing problem-solving training in
cooperation with partner companies and organizations. The subjects to be implemented will
be decided by consultation between the student and the instructor.

At the end of the school year, a final presentation of all training themes will be scheduled
(details will be announced later). At the final presentation, presentations will be made in
each training group, and a group report should be prepared after the final presentation.

5. Record and evaluation
method

Attendance, report, and the final presentation

6. Textbook and references

Will be instucted by the advisors of each topic.

7. Notes
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Name of lecture

Integration Lab (I-Lab) 111

Category Training Subject Semester Throughout the year
Schedule Set by supervisors / students |Credit(s) 1

Language Japanese / English Course All

Graduate School, Department |Science, SyDE program

Venue TBA

Instructor(s)

Assist. Prof. Rei SHIRAISHI, Advisors of each topic

1. Class subject

Integration Lab III

2. Objective and summary of
class

Project-Based Learning (Project-Based Learning; PBL) with a focus on industry-academia
collaboration in order to acquire social and academic backgrounds, methods, and required
knowledge and skills that contribute to risk management in a broad sense and sustainable
development of society. It is desirable that students from multiple graduate schools and
majors form a group and work on the subject.

3. Goal of study

Improve creativity, problem-setting skills, and problem-solving skills through the experience
of setting and practicing research plans.

4. Contents and schedule of
class

Multiple training themes are provided, implementing problem-solving training in
cooperation with partner companies and organizations. The subjects to be implemented will
be decided by consultation between the student and the instructor.

At the end of the school year, a final presentation of all training themes will be scheduled
(details will be announced later). At the final presentation, presentations will be made in
each training group, and a group report should be prepared after the final presentation.

5. Record and evaluation
method

Attendance, report, and the final presentation

6. Textbook and references

Will be instucted by the advisors of each topic.

7. Notes
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Name of lecture

Integration Lab (I-Lab) IV

Category Training Subject Semester Throughout the year
Schedule Set by supervisors / students |Credit(s) 1

Language Japanese / English Course All

Graduate School, Department |Science, SyDE program

Venue TBA

Instructor(s)

Assist. Prof. Rei SHIRAISHI, Advisors of each topic

1. Class subject

Integration Lab IV

2. Objective and summary of
class

Project-Based Learning (Project-Based Learning; PBL) with a focus on industry-academia
collaboration in order to acquire social and academic backgrounds, methods, and required
knowledge and skills that contribute to risk management in a broad sense and sustainable
development of society. It is desirable that students from multiple graduate schools and
majors form a group and work on the subject.

3. Goal of study

Improve creativity, problem-setting skills, and problem-solving skills through the experience
of setting and practicing research plans.

4. Contents and schedule of
class

Multiple training themes are provided, implementing problem-solving training in
cooperation with partner companies and organizations. The subjects to be implemented will
be decided by consultation between the student and the instructor.

At the end of the school year, a final presentation of all training themes will be scheduled
(details will be announced later). At the final presentation, presentations will be made in
each training group, and a group report should be prepared after the final presentation.

5. Record and evaluation
method

Attendance, report, and the final presentation

6. Textbook and references

Will be instucted by the advisors of each topic.

7. Notes
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Name of lecture

Training for International Intelligence 1

Category Training Subject Semester Throughout the year, at any time
Schedule Credit(s) 2
Language English Course All

Graduate School, Department

Sience, SyDE program

Venue

Instructor(s)

The SyDE educational affairs supervisors

1. Class subject

Training for international intelligence I

2. Objective and summary of
class

To obtain ability to present own research and to communicate in English. Aquire leading-edge
scientific knowledge by attending seminars, lectures, international conferences/symposiums.

3. Goal of study

Aquire leading-edge scientific knowledge on risk management and disaster prevention. Improve
presention and discussion skills as well as communication skill with other cultures and fields in
English.

4. Contents and schedule of
class

Attend international conferences, symposiums, workshops, research meeting etc. or conduct
international collaborative research at foregin contries. First, submit a plan including details of
the event to the SyDE educational affairs supervisors and be advised and approved. Submit a
report within two weeks after the event and get approved.

5. Record and evaluation
method

Two credits for the total of 30 hours attendance. Submit a record of attendance in the prescribed
format to the SyDE education affairs supervisors at the end of the semester you want to get the
credits. The approval of the credits can be carried over into next semester/fiscal year if the
attendance hours for a credit do not meet the criteria within a semester.

6. Textbook and references

none

7. Notes

The SyDE educational affairs supervisors

Hironobu IWABUCHI: hiroiwa@tohoku.ac.jp
(Associate Professor, Graduate School of Science)
Yuzuru ISODA: yuzuru.isoda.b6@tohoku.ac.jp
(Associate Professor, Graduate School of Science)
Hideki NAITO: hideki.naito.c2@tohoku.ac.jp
(Associate Professor, Graduate School of Engineering)
Kengo KUBOTA: kengo.kubota.a7@tohoku.ac.jp
(Associate Professor, Graduate School of Engineering)
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Name of lecture

Training for International Intelligence 11

Category Training Subject Semester Throughout the year, at any time
Schedule Credit(s) 2
Language English Course All

Graduate School, Department

Sience, SyDE program

Venue

Instructor(s)

The SyDE educational affairs supervisors

1. Class subject

Training for international intelligence 11

2. Objective and summary of
class

To obtain ability to present own research and to communicate in English. Aquire leading-edge
scientific knowledge by attending seminars, lectures, international conferences/symposiums.

3. Goal of study

Aquire leading-edge scientific knowledge on risk management and disaster prevention. Improve
presention and discussion skills as well as communication skill with other cultures and fields in
English.

4. Contents and schedule of
class

Attend international conferences, symposiums, workshops, research meeting etc. or conduct
international collaborative research at foregin contries. First, submit a plan including details of
the event to the SyDE educational affairs supervisors and be advised and approved. Submit a
report within two weeks after the event and get approved.

5. Record and evaluation
method

Two credits for the total of 30 hours attendance. Submit a record of attendance in the prescribed
format to the SyDE education affairs supervisors at the end of the semester you want to get the
credits. The approval of the credits can be carried over into next semester/fiscal year if the
attendance hours for a credit do not meet the criteria within a semester.

6. Textbook and references

none

7. Notes

The SyDE educational affairs supervisors

Hironobu IWABUCHI: hiroiwa@tohoku.ac.jp
(Associate Professor, Graduate School of Science)
Yuzuru ISODA: yuzuru.isoda.b6@tohoku.ac.jp
(Associate Professor, Graduate School of Science)
Hideki NAITO: hideki.naito.c2@tohoku.ac.jp
(Associate Professor, Graduate School of Engineering)
Kengo KUBOTA: kengo.kubota.a7@tohoku.ac.jp
(Associate Professor, Graduate School of Engineering)
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Name of lecture Research

Category Major Semester Throughout the year
Schedule Credit(s) Refer the relevant syllabus
Language Japanese / English Course All

Graduate School, Department

Venue

Instructor(s)

1. Class subject Research

2. Objective and summary of
class

Apply broad knowledge aquired through the SyDE program to own research work.

3. Goal of study

4. Contents and schedule of
class

5. Record and evaluation
method

Credit for the Master Course Seminar shall apply the credit of specific subject obtained at
own graduate school (Graduate Schools of Science, Engineering, Information Science,
Environmental Studies, Medicine, Arts and Letters, and Economics and Management)

6. Textbook and references

7. Notes

152




Name of lecture Advanced Theory and Practice of Risk Assessment and Management

Category Academic Integration Subject |Semester Spring Semester
Schedule Intensive course Credit(s) 2

Language Japanese Course All

Graduate School, Department |Engineering, Management Science and Technology

Venue Online/Engineering Laboratory Complex Building 101

Instructor(s) Prof. Makoto TAKAHASHI, Assoc. Prof. Daisuke KARIKAWA

1. Class subject Advanced Theory and Practice of Risk Assessment and Management

The aim of this lecture is to understand practical methodology of risk assessment and
management for large-scale complex socio-technical systems. The activities of traditional
safety risk management are mainly reactive, meaning they focus on correcting defects
after negative events occurred. This lecture, on the other hand, discusses proactive risk
management methodology with emphasis on human-machine interaction, organizational
issues, and the concepts.of resilience engineering. The topics of this lecture also cover risk
communication and engineering ethics.

2. Objective and summary of
class

3. Goal of study

. Introduction

. Risk of nuclear power plants (1)

. Risk of nuclear power plants (2)

. Safety of socio-technical systems and resilience engineering (1)

. Safety of socio-technical systems and resilience engineering (2)

. Safety of socio-technical systems and resilience engineering (3)

. Safety risk management in aviation

. Individual ethics and organizational ethics (1)

. Individual ethics and organizational ethics (2)

10. Risk and legal issues

11. Science and technology communications of post-Fukushima Daiichi accident (1)
12. Science and technology communications of post-Fukushima Daiichi accident (2)
13. Experiences of Fukushima Daiichi accident and organizational resilience

14. Summary and discussion

4. Contents and schedule of
class

O 00 3 O Lt AW~

5. Record and evaluation

method Evalluation is performed based on the quality of final report and attendance.

The following reference book.

1. Safety-1 & Safety-2 “Z2~F T A hDiE & ARKFK (Safety-1 and Safety-11 The
Past and Future of Safety Management)

Author : =V w7 « ;s F 4L (Erik Hollnagel) # (dELATIERE - /MAJFHAHT RS
EN,

Publisher : ¥ 3C3

Year : 2015

ISBN/ISSN : ISBN978-4-303-72985-1

6. Textbook and references  |2. FEEL YV o A2 v=7 )7

Author : =V v 7 « RFT T AMRE AEAIER - /MA TR EER)
Publisher : H #}H

Year : 2014

ISBN/ISSN : ISBN978-4-8171-9500-5

{13

3V ALY =T Y T S LRS-
Author : =V v 7 « VT AMRE (AR IEREEER)
Publisher : H #}fH

Year : 2012

ISBN/ISSN : ISBN978-4-8171-9455-8

7. Notes From August 21st (Wed.) to 23rd (Fri.), 2024. 8:50~16:10 each day.
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Name of lecture

Industry-Government-Academia Collaborative training I

Category Training Subject Semester Throughout the year
Schedule Set by supervisors/students  |Credit(s) 1
Language Japanese / English Course All

Graduate School, Department

Science, SyDE program

Venue

Instructor(s)

Assist. Prof. Naoki ARAYA, Advisors of each topic

1. Class subject

Industry-government-academia collaborative training I

2. Objective and summary of
class

Project-Based Learning (Project-Based Learning; PBL) with a focus on industry-academia
collaboration in order to acquire social and academic backgrounds, methods, and required
knowledge and skills that contribute to risk management in a broad sense and sustainable
development of society.

3. Goal of study

Improve creativity, problem-setting skills, and problem-solving skills through the experience
of setting and practicing research plans, gaining the leadership.

4. Contents and schedule of
class

Training theme is expected to implement problem-solving training in cooperation with
partner companies and organizations. The subjects to be implemented will be decided by
consultation between the student and the advisor.

5. Record and evaluation
method

Attendance and report

6. Textbook and references

7. Notes
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Name of lecture

Industry-Government-Academia Collaborative training I1

Category Training Subject Semester Throughout the year
Schedule Set by supervisors/students  |Credit(s) 1
Language Japanese / English Course All

Graduate School, Department

Science, SyDE program

Venue

Instructor(s)

Assist. Prof. Naoki ARAYA, Advisors of each topic

1. Class subject

Industry-government-academia collaborative training 11

2. Objective and summary of
class

Project-Based Learning (Project-Based Learning; PBL) with a focus on industry-academia
collaboration in order to acquire social and academic backgrounds, methods, and required
knowledge and skills that contribute to risk management in a broad sense and sustainable
development of society.

3. Goal of study

Improve creativity, problem-setting skills, and problem-solving skills through the experience
of setting and practicing research plans, gaining the leadership.

4. Contents and schedule of
class

Training theme is expected to implement problem-solving training in cooperation with
partner companies and organizations. The subjects to be implemented will be decided by
consultation between the student and the advisor.

5. Record and evaluation
method

Attendance and report

6. Textbook and references

Will be instucted by the advisors of each topic.

7. Notes
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Name of lecture

Autonomous Project |

Category Training Subject Semester Set by supervisors / students
Schedule Set by supervisors / students |Credit(s) 1
Language Japanese / English Course All

Graduate School, Department

Sicence, SyDE program

Venue

Set by supervisors / students

Instructor(s)

Assoc. Prof. Hironobu IWABUCHI, Supervisors of each topic

1. Class subject

Autonomous project

2. Objective and summary of
class

Set a task on disaster prevention/mitigation, risk management, energy/environmental
problems etc. for sustainable society and do the task. If necessary, activities to solve
problems, such as internships at domestic and overseas companies, organizations, and
research institutions, and laboratory rotations (visits to laboratories other than those to which
you belong), will be accepted as part of this training. Improve leadership, execution skills,
and problem-solving ability through the experiences.

3. Goal of study

Improve task setting, leadership, and execution abilities

4. Contents and schedule of
class

Propose a problem-solving project for a newly set task or a task by fusion/improvement of I-
Lab training tasks under the supervision of instructors. Details will be decided through the
discussion with supervisors. Submit a proposal before and a report after conducting the
project to the SyDE educational affairs committees.

5. Record and evaluation
method

Evaluated based on proposal preparation/writing, execution, report, and presentation.
Presentation at external meeting and social contribution are recommended. Ask the SyDE
educational affairs committees for the deadline of report submission if the project is
conducted near the end of school year.

6. Textbook and references

Be advised from supervisors of each topic.

7. Notes

The SyDE educational affairs committees

Hironobu IWABUCHI: hiroiwa@tohoku.ac.jp
(Associate Professor, Graduate School of Science)
Yuzuru ISODA: yuzuru.isoda.b6@tohoku.ac.jp
(Associate Professor, Graduate School of Science)
Hideki NAITO: hideki.naito.c2@tohoku.ac.jp
(Associate Professor, Graduate School of Engineering)
Kengo KUBOTA: kengo.kubota.a7@tohoku.ac.jp
(Associate Professor, Graduate School of Engineering)
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Name of lecture

Autonomous Project Il

Category Training Subject Semester Set by supervisors / students
Schedule Set by supervisors / students |Credit(s) 1
Language Japanese / English Course All

Graduate School, Department

Sicence, SyDE program

Venue

Set by supervisors / students

Instructor(s)

Assoc. Prof. Hironobu IWABUCHI, Supervisors of each topic

1. Class subject

Autonomous project

2. Objective and summary of
class

Set a task on disaster prevention/mitigation, risk management, energy/environmental
problems etc. for sustainable society and do the task. If necessary, activities to solve
problems, such as internships at domestic and overseas companies, organizations, and
research institutions, and laboratory rotations (visits to laboratories other than those to which
you belong), will be accepted as part of this training. Improve leadership, execution skills,
and problem-solving ability through the experiences.

3. Goal of study

Improve task setting, leadership, and execution abilities

4. Contents and schedule of
class

Propose a problem-solving project for a newly set task or a task by fusion/improvement of I-
Lab training tasks under the supervision of instructors. Details will be decided through the
discussion with supervisors. Submit a proposal before and a report after conducting the
project to the SyDE educational affairs committees.

5. Record and evaluation
method

Evaluated based on proposal preparation/writing, execution, report, and presentation.
Presentation at external meeting and social contribution are recommended. Ask the SyDE
educational affairs committees for the deadline of report submission if the project is
conducted near the end of school year.

6. Textbook and references

Be advised from supervisors of each topic.

7. Notes

The SyDE educational affairs committees

Hironobu IWABUCHI: hiroiwa@tohoku.ac.jp
(Associate Professor, Graduate School of Science)
Yuzuru ISODA: yuzuru.isoda.b6@tohoku.ac.jp
(Associate Professor, Graduate School of Science)
Hideki NAITO: hideki.naito.c2@tohoku.ac.jp
(Associate Professor, Graduate School of Engineering)
Kengo KUBOTA: kengo.kubota.a7@tohoku.ac.jp
(Associate Professor, Graduate School of Engineering)
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Name of lecture

Overseas Training

Category Training Subject Semester Throughout the year, at anytime
Schedule Credit(s) 2
Language English Course All

Graduate School, Department

Science, SyDE program

Venue

Instructor(s)

The SyDE educational affairs supervisors

1. Class subject

Overseas training

2. Objective and summary of
class

Internship at international organizations/overseas private companies/overseas research institutes
for one to three monthes to improve own research and to establish global human networks.
Training can be conducted alone or in combination with multiple training sessions.

3. Goal of study

Obtain international communication ability and global perspective in own research field and

4. Contents and schedule of
class

Do own resarch with internatioanl collaborators or apply international internship. First, submit
a proposal document to the SyDE educational affairs supervisors and be advised.

5. Record and evaluation
method

Submit a report within three weeks after the completion of the internship. Ask the SyDE
educational affairs supervisors for the deadline of report submission if the training is conducted
near the end of school year.

6. Textbook and references

none

7. Notes

The SyDE educational affairs supervisors

Hironobu IWABUCHI: hiroiwa@tohoku.ac.jp
(Associate Professor, Graduate School of Science)
Yuzuru ISODA: yuzuru.isoda.b6@tohoku.ac.jp
(Associate Professor, Graduate School of Science)
Hideki NAITO: hideki.naito.c2@tohoku.ac.jp
(Associate Professor, Graduate School of Engineering)
Kengo KUBOTA: kengo.kubota.a7@tohoku.ac.jp
(Associate Professor, Graduate School of Engineering)
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Name of lecture Advanced Technology Management Seminar

Category Training Subject Semester Intensive lectures (Spring, Fall)
Schedule Tuesday, A.M. 9:00 - 12:00 |Credit(s) 2

Language Japanese Course All

Graduate School, Department |Science, SyDE program

Venue TBA

Instructor(s) Prof. Akira ANDO, Prof. Seishi KUDO

1. Class subject

Advanced Technology Management Seminar

2. Objective and summary of
class

In this course, Ph.D. literacy is viewed as a comprehensive ability to survive as a doctor (as a
researcher and as a person). At its core is the ability to conduct research (research capability).
This includes the ability to come up with ideas and use logic. The research capability is refined
mainly through daily life in the laboratory. And most of them can be used across disciplines.
This course will start with an awareness of this fact. Further, there are some additional qualities
and capabilities that you will need after you obtain your degree, irrespective of whether you go
into academia or business. They are those that involve people-to-people relationships. The first
ones are the ability to communicate with the people close to you and the management skills to
execute projects. In the main part of this course, we aim to raise the level of these qualities and
capabilities. It also aims to arouse your awareness of issues ranging from personal to global and
to provide an opportunity for students in different fields to build new human networks.

3. Goal of study

Understand the qualities and abilities required to live a full of self-confidence and fulfilling life
as a doctor.

4. Contents and schedule of
class

The same content will be conducted in the first and second semesters, so you are required to
take either one.

Both semesters will be conducted face-to-face.

The class will emphasize dialogue between students.

Please check the PhDC website (https://pgd.tohoku.ac.jp/phdc/) for the order and dates of the
classes listed below.

1. Transferable skills in research activity

We will consider the roles you will play in society and the skills you will need there. We will
provide you with an opportunity to understand what transferable skills you will need for any job
and to realize that many of them can be acquired in your daily research activities.

2. Understanding of people and the power of communication (Training camp; Attendance is
required)

Through some interactive exercises, we learn communication is not only about sharing
information but also about mutual understanding. Moreover, the essential points for
organization management and leadership will be explained.

3. Fundamental project management (Three times)

Through this course, you will learn project management (PM) which is mandated from your
daily life to your research and developments, and much more after joining a company or
academia. Major contents include Gap analysis which will clarify the difference between the
current status and the goal, Fishbone which will show all the elements contributing to the issue,
Pareto analysis which will show the priority with weighting, and Gannt chart which will show
the dependency of each task and be used to track down the whole schedule. Moreover, you will
learn the important concepts of logical discussions and MECE (Mutually Exclusive and
Collectively Exhaustive), on top of Critical path analysis and Alternatives which are the very
keys to successful project management.

4. What is Research Integrity?

At the forefront of scientific research, the concept of "research ethic”, which is concerned with
so-called "research misconduct (FFP: fabrication, falsification, and plagiarism)" and "improper
authorship”, is being expanded to "research integrity" in response to the age of open science.
We will discuss the implications of this trend together in this class.

5. Science and trans-science

We will consider the essential limits of science and the problems that lie between science and
society. Next, group work and presentations will be given on trans-scientific issues that emanate
from science but to which science is unable to provide answers.

* Some class content may be subject to change.
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5. Record and evaluation
method

Attendance and participation in discussions: up to 70%; mini-reports: up to 30%.

6. Textbook and references

7. Notes

Several lecturers invited from inside and outside the university will be in charge.

The main language is Japanese (partly English).

*If you will be absent due to unavoidable circumstances such as conference presentations,
please contact the PhDC office in advance (high-ca@grp.tohoku.ac.jp).
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Name of lecture

Advanced Research

Category Major Semester Throughout the year
Schedule Credit(s) Refer the relevant syllabus
Language Japanese / English Course All

Graduate School, Department

Venue

Instructor(s)

1. Class subject

Advanced Research

2. Objective and summary of
class

Apply broad knowledge aquired through the SyDE program to own research work.

3. Goal of study

4. Contents and schedule of
class

5. Record and evaluation
method

Credit for the Doctor Course Seminar shall apply the credit of specific subject obtained at
own graduate school (Graduate Schools of Science, Engineering, Information Science,
Environmental Studies, Medicine, Arts and Letters, and Economics and Management)

6. Textbook and references

7. Notes
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