20, Rz -
8% 7/ SYDE
TOHOKU

UNIVERSITY

RALKRE

Tohoku University

XEEFEE BERERT e ST A
EEHERILA S (SyDE) HEKFR 27 F A
WISE Program (Doctoral Program for World-leading
Innovative & Smart Education) for Sustainability in
the Dynamic Earth

& & = A

Course Guideline

SFN 3 EE
Academic Year 2021



H &

EEhHERILAEY: (SyDE) FBKFEE T 7 7T A P.1
1. BT 2 A\ P.1
2. InEE P.2
3. BFEWHAFR— K P.3
4. FEMHERIAEZEBRERE T 0 77 500 ) a7 A P3
(1) ALY X2 7 2tEE P.3
(2) MRICB T 2R B P.3
(3) MEfRE LOME T EF: P.4
5. JICA BAFE K EBdss 7 1 75 K25 T (JICA AhE N BB A% 52) p.10

6. T/NA P11



ekt £ (SyDE) SEHXERITOT S LD B EFRDA

K0T T 5, BEICBIT IR FHREBRR AT R & LEKEREA D=L D
il & FRETOm EEAHEET 2 & L b, tha b ARZBAE L, 2472 U 2 7 ICHRiIxIS
TELEERNEZFIZOTT THmOTa 72y vad ) 2 MT 52 L2 HE LR
FERT « BB O T 0 7T AT, MEROSMRGEZIFE L, KB rii< ZtnTEd
HEL-HM 2L LT, TORREEESITE LT D OICKERER N EHIZOT, Y
AV WZHARHE TE DL AMOFEREZ B E LT ET, TALKZO 7 F5eF B
Bl LR, eI ER, RERIEIIER, ESRMIZER, SURIITERL, R
JERh) . RFARZE - HUACHIZEIRES - [EIFREEET & W8 TR L £ 97,

1. BEY 5 AME

A7 7T ATIH, BARE~OXRICHE ST BEWSEFIZBWT, 24 - 20 TH
ferl e/t 2 AT 2720, TNENOHEM 12 & HIZH{k L CHROEAi# & BHiE Lo
O, ANFIZHfE L, R AR LT O TE B EAMEEBR L £, LA
FECBIT D EmMMEM N2 E LT, AL =— XD — ALV AREAEZHELE
T EETU A BB IC LV | ZERRRREER OO O - 2 X 2 =7 —2 a3 VB
T - BB - EERME - R - ) —F =y TR EOZ AN B IO T M (TR
)= UALZNHMAR ) ZBRLET, K707 T L88ETLIE®RIE, 7oy b —
=M Z ST DMEEHE L L TCEEFERCBWUERT L2 LR TEOANMEZEF

L ET,

" Q

X 1. HHER D245 % fF LAt 2 1 < 5l U 7= %9 )
+Z AN 6 DDOHESIDOMHESRF (Snow Crystal B AKL)



2. ICEEK

(1) RFurTLREERTDAMEB
AT T T MMIHETE501E, K7 a7 T AOBE %+ B L, LB m g
TEMD D HE T, T ANTEBE £ 1213078 TEOMIER - FHHFEDOED HIRVHEE N H
D, TM3H4H 1 BRETTIROWVWTNMNITEY T HETT,
(1) & 1L.OBIER - O LIRFEATH 2 FORFED 1 FRICATFT HE ¥
(BF0 2 AL CTHELFRREATH 2 FEOFED 1FERICEFE L WD EZ2ET)
(2) B 24 4 AICAFL, £ LOWIER - FH O LIREERTH 2 F OO 2 FRITTE
BEIOHE

KAFTERRFBRARDOERNAT v 7T L ORI ICHER SN DE S HBITFRET
o 2L, MERORFAFRARICA G OLEIE, HBEEKEZRKNET,

T3 4 HE2IT10 Ao, R LOMTER - HFROFE R ~DOAZRNEL T
WEFE, FTRAFRERLET 2FER, ISHERBO5E0H Y T4, NN LB ERE
AR R REFEEICMOEbED 2 L,

F 1. BRI RO 0 7T MSEE L TO D8R - BRI

oAt Y
o HE
SRR HUBRAER A
BT RLF— THEHIL
Lo T 2
TR R TR
il - e
BeifffE e s 27 AHK
o SR R T
R AL R
BAEER IR SCRBRBEAI S B
R R
H A
SRR IS
faa AR
SR IER S

[HBEER D b 5 FEDOHTBELLSMNE, K70 7T MIHENSE D ARFEONTERT ]
SEERAEBROITERT, HUE « AT EEBIRE X — RAET TR 2 —
EFER (RINEBORTIED) | M EHERAH - AR, [E PSS S s



3. BEMYER—F

K70 7T DITEAR SNBSS e R AEICIT. BREWT R — b 2T\, KB4 %E
ITRRRE L ET, AR MoORFHIIELZ T T ABAIE, FicHEBE L TL
7230,

4. EEBRIEZSBARFERITOTSLDA) Fa1 54

(1) EAXH Y %= J siEE

KT 7T L50HY X7 A%, SyDE miffliREE (1 -2 4%). SyDE %#ikeE (3-4 -
SR, LRSI TWET, SLICKHEEOTIZ, TV DB OHFIEE LR E O
RH L OB LHHERBNEG Eh, ZEEDIERICBWTHE L o T r— 1T
TGS 272D DB L 72 RN A ER/TE D LIRS TVET,

(2) BREICBTHF B
SyDE miflEffE (1 - 2 4K)
Al B
TR Y R w2 A M) TR Ny T Ll O REOIFRECENER b 7 -
EBREFENBSF L U R 7 EEICBET 2R 21TV, EEEEE - e U o
BEHPE LET, #EEARIL [V AZHEEMNBRET V) L LTETTEMZERR L T
HHRICRELET,

FRUE R BE
EhT HHERBREE L U X 7 B H OB 2 A ISR 5 7= O O R B T3, fRIAVVE
L IR A2 AT 5 7O O M AETR OEMEARIE Lo TV ET,

WHEFR A B

NT-Z R HHE X, SR - #EE RS - FIR & ORI LD HHE T & (Integrated-science
Laboratory) ZAEAk L, PEFHEE 2 Bk L 72 3R RUHE  (Project-Based Learning;
PBL) #%EiT 56D TY, RABKFFET 7 7T LAORHEUTH 5 RiERE /) & iR
A NVOMN EDOTZOOHHERA & 72> TWET, EEOMTER « X OZAEN T N —
7%@&?@%&@@@@:kﬁ%ibmfﬁo

- TEHBEMERIHME) 13, RFEICL 2 ala=r—vaviel), 7LvEry7—vaviho
L HIE L?LJJ?HP"CT ERRESHmORGE A HEE & LTERES~OS N %2 iHE
ELTROET,

SyDE & #i3ff (3 -4 - 5 4FK)

WHERL B #E

- [EEFHBIHE) ik, SEHK - EmEERZE - R E OEEIC L 2HHE T Ric VTR
REfRRAIHE 24T\ E 97, JesiORFJERR% I © & S MR TR/ & 7). FREAE




RNZBR/LES

- TAEEmNHE] TiX, BENICREZHRE L TRV A ET, LEISC T, BERSE

¥ - HR - R ~D A v X —r vy TR ZOHELE LTGRO ET, MEOHIEE H
ORELTCERETAIARBRAZBEL T, F—22RNWAH ) —F—v o7 a2k L, 74T«
T EAZT HAIE S A E T,

- ESMIHME ] WFFEDRBIIRILICIE CTHSMIME 21T 5 Z & I2 LD RO RRE 70

— VIR AR Yy T =7 O EZHE LT, HMOHETH., EEOHEZ RS
bETHIWTT,

< TEERRE SN 1T, HEOFEB SN —T U — 2 2L T, e LTOS%DOANE

FAMMNTRAELLLDO LT HDIIMERaIa=r—a e, Mk 7ev=
7 hDOwRx =V A MRl V—F =L LTORAROEKREZRES 56D TT,

(3) M I MET EMH

K7w 7T LOWERRLETITIE, BTRUFER - BB % FTE O AL HUS & 4T L TL

TOEMEET- SR TR S0,

1.
2.

1
2
3
4

1.
2.

1.
2.

(2 FERA~DHEREL]

MRV ZAT 2 A N 2 B ZERT L2 &,

K7 v 7T LN ET L LER SRS /)5 A (Qualifying Examination 1; QE1)
ZaToZ L,

[3 FERA~DHEM AT ]

D FIANHE IR KOO 26535 2 L,

. AR ARG 4 AL EEAERT L L,
. EEEERAME T 2 E5T 5 2 L,

. EEWHEDBALZERT D Z L,

(4 FERA~DHEMR L]

BHEREOWHER B RN G . 1 DL B2 EBEST 5 2 &,
K7v 7T ARET 5 HHEE (Qualifying Examination 2; QE2) (2855 2 &,
| ZNT A=A NI WXl |
EFED 2+ 3 - 4 FFERA~DERSAM 2 2 THTZT 2 L,
BRI OWHEFR B B2 6 | EEE P @HE s X OV A BeEIHE 2 5D 4 AL B2 &

(R R
HEAHE DAL ZEST 5 2 &y

4. WERIEHEEAZ T b R CARE L, AL 1 7T AHEERAS PE R LRI R

Be 7' v 77 NERPY AN E i3 2 R BE 7w 7T AR A X OV R R
(Qualifying Examination 3; QE3) (ZA#&T 52 &,



% &2 KO BIITM3HE 3 ARKOFRTHY . SBREELRHVGFET DT, SyDE H
BRFFE 7w 77 50 Web ¥4 & (M) HFTRAERZMERL TS W,
SyDE E#i KZpi~7 10 7' & https://www.syde.tohoku.ac.jp/
x FRIGEEFEORERBOHE, BH - FFEICOWTIEHEHEL TW AR O Y =7
A ML TLTEEN,

% 2. SyDE Ri#iFRfE (1 - 24E%&) OFH

BN L BEHE wrgeE
lz‘ﬁj\ — N N TN
BEREA S B | Bl | BRY B2
U e | R | WX
g
Ry 2w x Ay b 9 -
BH
Geography (M=) 2 o.M
Rock and Mineral Science II
. 2 oo oHht
CEAImEF 1)
Rock and Mineral Science II1
. 2 B -
CEAI R FID)
Origin of the Earth and Life IT
(55 - A TD ? e
R Je A R B
Field Science 1 1 -~ £ 715 2Ol
(74— R A= Z]) SyDE ##% %
e Field Sciencie II \ ) - EL DD
- (74— FH A& 1D LOD 5 E M
oy [BRBE - HUERELE LR T 5 o |2 4 POEELE
EIREET D
Advanced Solid Earth Physics Z &,
. o 2 -
IT  (EARHER B 45w 11)
Advanced Physical AT J& B 2% LA Sk
Oceanography 2 B -ty (O FHE D5 R
(SESRHERE B ) Ed3oZ L,
ERE T 2 T -+
BRI A T 2 T+
A T B lEm 2 T -+
M A= e i i 2 .
MERPE HE 5 2 T+
KIEER S AT L 2 T -+




A
FHATE
*)

B > AT i 2 N
U A 7 B R 2 T - £t
U 27 Gl - & BR 2 T - ettt
BEEHffia S 2= —a Vi 2 T Bt
BRI T AL M 2 T - At
RV AT AT 2 RPN
TR B 2 B+ A
FHEERER Yy U — 2 S 2 g A
R TR 2 g A
s g A
ZEFHIRR T 57 2 It
57— PR 2 I - A
i A 2 2 &+ A
Tuves i 2 f:i
FHRATEIST 2 f:i
[ BRI = 1 L & — BRI 2 B - Sk
BRIR & =R — DR E 0 S
il Rd
UNEIE: s 2 BR -+ S
ta—~vrEXallrgslrnm .
— LA A 2 R
FLR ST B B & A ]
LYY xR 2 w
AL 31 D iHE L ) , -
A
ITEVEN A R 2 X - E
IS T B R BOR R 5 4 ERIE/A
By S ik 2 P RIR/AE e
JE-JF BE L T 2 T+ ®&7
International Development o
Studies ([EIB:BH%F) 2 BT
Mt oD F i) & B T 2 E5[i
AR B R A S R G 2R T 2 P - RLEN




S ER 3L S I 3 1T 2 B -
R HIER 3L AR R 1R 25 11T 2 B ek
B HIER I S 3 3 TV 2 B - i
PEF AR IR T 2 RN 1
PESE AR RIS T 2 B - i
PE PRI Rl G % 111 2 SN ¢
PEF AR IR R TV 2 . R
Y RATFAFEV T 41— 1 B - HE
PATATFTEI T8I —1 e Fk
I-7 ARHE 1 1 RN ¢
I-7 ARHE 11 1 B ek
BHE  |[I—7 RHHE B - I
BEEEE [—7 RAHEIV B - il
[ BR B RAHE T 2 B ek
[ B B RioHE 1T SN ¢
&LWHEIL, TE
9 DR
HIZS LT,
B ET 5
HEMERE, L
SERFSERL,
(EEwT RELE W
HH T BIZhE BRI e
BHH W5 L G X =37
e SCFMTFERL, B
& F R A
B D% ER

HxERmT 5
ZrickvE
HEZDHH D
L2,

1. RIED LIV ER B OB, BHEEIC KD EET 2 HEHOE TEMFRE LTR

bhdZ

LB D,

(*) BEICE > THRETHEDO L DR H 2,

3% 3. SyDE % )

ARFE (345w OFH




HUAL L eIk

WreR
X5 RERH A4 i BIR | Bl Lo e
VE | IR | HIK
BT - HUERBI Rk T 2 | B
A HIBR I/ R Rk 36 T R v
A HIBR SR 2 ikl 36 1T 9 Pk
A HIBR S AR S R 36 1T 2 PR ik
IS HIER AL A Rk R TV 2 P ik
FES LA PR3 1 IR v
FRIA PR IA R 1T 2 PR ik
FHEBE Bt f ka3 11T 2 | B e
FES LA R 3 TV IR Rv
PEE LW BIHE 1 1 - Bk
FEE W BAHE 1T 1| B
EE LIS 1 PR - R
WHE  mstars 2 B B R R
B E DHIHLND 2
o AT LA IR
2 HE B i 2 PR - B

B4 % Z
ko




HARE MEAHE

1o LA
Eih
%3 %
e

K

fELAHE X, 7R
BT o0 RH
BIZIGE LT,
M ET S
HEEMFZERE, L
FARTEERL, 1
BHEFZER} BR
BRI TR
B R TR
SCFARFERE, %
e A S oy
B OZER
HZzERmT 5
NP N I
HEZDHOD
L2,

1. RIZED N FER B OBALIL, FEFIC L VT2 R OB TEIFRALLE L TR

LbNDLHZENDH D,




5. JICARRKFREE TOJ S LICDOT JICANEARBFERR)

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, REBR PR v 7T AMZERE 242 L, JICA BE% KR
TR T 0 ST A ERETH L LD,

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

T, BELROETEMRMII AT FTED X 91T, BHEDOEHLRIZEEEH DR
EDFREZ2ATI T &,

O HRIAT7<wxTA P FE 2B

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

@ BRI AT Lfa 2 BAfL



6. T /NA

HB4 HRIRT <R AE

FE# Fopfl B FEEH AR

B2 B - B i =AvE 2
HERERE A ASEE - 3538 WHEI—R La—A
R ER PRI - AR R

BE ElIpES e S

HLHE PR R AL 2% | AR I it o 2

1. 1R%EH IR R A NE

2. REDBHEHE

RBE T, HERF O A IRV AT XA MO FFCM RN T 22 @HEM 25
1) 2T T VAT RUANOEENRZ O e 5L HRET 5,

S FENIERZ

FAEDPRR A IRV AZIZOWTRIBERE R D | YAV < XA MO BHENMERLZ O J5 1% H
LT, NABABNDT L P DORFER LT 5,

4 BEEE

1. URZ =R A RO HEB - BFZER] (1)-(14)
2. ik

5. AEET I A AR S UEE

HL RS 36 J ORI oo TR 920

6. BRNELLUSEE

1. &%

HBreT, DR T AT v ay, web R E A HEL TWVB,




HME4A Geography (i3 %)

B FRAHE AR REFH 151
iE B - B5fE H HE5 R =Rk~ 2
EREE HAGE MERI—X Ea—R
HER-FEK HERF TR - H RS

e H-12(HERFL 2 RAF TR, 221

T g B B E %

1. 1R%EH A A HhEE

2 BEDBEMEHE

WAL TIBER THH LB DN D A AMGEZTGETH O, HIBR PR 85 A,
B ERE SR L A AGEO M )7 CHET D, 43R T, B AMEECHBL 2RI 57000
H— e,

S FENIERE

HEER)BIR A2 SR TR B, BT 2.

HRED A AMGEOHR FHE AL THEA - R L, BGR-PE&- EMATEL B AR RIS

4 BRE BT T B,
5. FRANEHE A &5 S UM | IR (40~ % 2) 100%
SOPHS (A )

6. BRELLUSEE

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

7. &%

Monday, 5th period at Room 221 of Earth Science Building
The first class will be announced via Google Classroom
Email: isoda@tohoku.ac.jp for details
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Rock and Mineral Science II (BAEHEF)
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1.1%%¥8ER/ Application of stable isotoeps to ore genesis

2 BEDBEMEHE

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 BERE

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)

5) 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

6
7
8
9

AAAAAAAA

5. ABET I A AR S UEE

Attending points and test

6. BRELLUSEE

(1) ZZE RN HIERA L T HIE) | AR SERR, ORI (1996) in japanese
(2) Principles of Isotope Geology G. Faure, Wiley (1986)
(3) Stable isotope geochemistry, Hoef, Springer (2004)

(4) HUER & Ap—HIERBRBE L AR Mt (b —, BT, HEORFR TS (2011) 57 HIRR

1. &%
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1.1%%¥8ER/ Advanced Geochemistry : a solid Earth perspective

2. REDBMEHE

S FENIERE

Understanding geochemical processes on the Earth

4. REFE

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. AEETl A AR JUEE

Attending Points, Homeworks and Examination

6. BRELLUSEE

To be announced

7. &%

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




HEB4A Origin of the Earth and Life Il (MiBK- AR 1)
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2. REDBHEHE

AT CETIThN, M 247 17 F A0 “Dynamics of the Earth” & 358 TR
ETD,

<ERD
FICR#EIN - HER R EME B S AP (Introduction to Earth and Planetary Material
Sciences)& 5L, B EL =T8T, AR ES LV,
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S FENIERE

HEREEFLFITI U DR % 72 0F 5800 BF L2 BE 9D SRR 7R N (i IR ZETR Eh 2% 52D
HUERFLF D53 BRI Seh 32 SR A A BT 528,
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I NBOFEREFM BT LI~ R /o887, BRI, A, Hlg & OPastor—
Galan Daniel¥MTH T ETHY EALE LF, TR Y T —5E/0 L ED,

LUIFIT, fR AV (PIE) 7T

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

— Guidance

— History of the Earth 1 (Associate Professor Yoshihiro FURUKAWA)

This lecture covers the overview of the formation of planetary system, oceans, and
continents in the very beginning of the Earth’s history.

— History of the Earth 2 (Associate Professor Yoshihiro FURUKAWA)

Origin of life on the Earth and researches in astrobiology are introduced.

- 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 volcano.
- Introduction to volcanology2 (Associate Professor Satoshi Okumura)
we discuss the mechanism of volcanic eruptions based on 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.




- 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

- How the Solid Earth works? The puzzle of plate tectonics. (Assistant Professor Pastor—
Galan Daniel)

You will learn how plates move and interact among each other and how scientists understood
the movements.

— The tectonic scars: A geological record.

In this lecture, you will learn which are the consequences of plate tectonics from mountain
ranges to the formation of new oceans.

5 FIRRTE /5 iR S U EEE
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Field Science I
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HER-ER BRI TR - 2 B

BE eSS

HLHE B B

1. {R%¥:EH Field Science I

2. REDBHEBE

This 1s the field excersise course for IGPAS students.
scheduled field excursion.
details.

There 1s no reguraly or officially
Please consutl your supervisor or Prof. Kakegawa for more

S FENIERZ

Understanding basic geological fetaures

4 BERE

This 1s the field excersise course for IGPAS students.
scheduled field excursion.
details.

There 1s no reguraly or officially
Please consutl your supervisor or Prof. Kakegawa for more

5 EIRRTE /5 iR S U EE

attending point and reports

6. BRELLUSEE

handout is provided

7. &%

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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Field Science Il
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1. {R%¥:EH Field Science II

2. BEDBMEHE

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 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 EIRETE /5 iR B S U EEE

attending point and reports

6. BRELLUSEE

7. &%

Before registration, please contact to Prof Kakegawa.
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1. I2%RER Advanced Geochemistry : a solid Earth perspective

2 REDOBEHEME

I FEDNIERE

Understanding geochemical processes on the Earth

4 REETE

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:--

5. ARSI 5 SR B L UEE

Attending Points, Homeworks and Examination

6. ABERIUSEE

It will be announced at the first class.

1 =
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1.1%%¥8ER/ Advanced Solid Earth Physics II

2. REDBHEHE

In this class, the enrolled students will hear designated online seminar presentations, and
possibly attend on—campus seminars/lectures, related to seismological and geodetic
investigations dealing with the plate subduction process from fundamental levels to applied
ones. Particular focus will be on learning new insights from recent researches on various
topics in solid—earth geophysics including seismic activity, heterogeneous structure of the
earth, deep structure beneath volcanoes, crustal deformation, rheological structure of the
crust, and fault mechanics.

S FENIERE

Understanding of fundamental analysis methods and mathematical basis used in state—of-
the—art researches. Deep understanding of various phenomena related to earthquake and
volcano dynamics in and around subduction zones. Comprehension of the significance of]
your own study by understanding the recent research results.

4. REFE

The enrolled students will hear an online seminar in the designated time slot of the class or
at other times. In the subsequent week, the students will study the background of the
content of the seminar, complete a report and submit. The anticipated number of seminars
that the enrolled students will hear is seven (one for every two weeks). There may be
seminars planned at irregular time slots; in such cases the students will be notified in
advance and arrangements will be made.

5. BRIl A AR JUEE

Attendance, submission of reports, and activity on discussion at the class will be considered.

6. BHELLUSEE

Nothing in particular. Materials such as handouts will be provided if necessary.

1. &%
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1. Z%EB Advanced Physical Oceanography

2. REDBHEBE

TROHBREL ZHENME TR THIECEY ., RO J1FEREY AT AT
FDEDOEENZDOWNTES,

S FENIERRZ

WEEEARBR O ) PO B A PR35,

4 BEFHE

HREOLL T OREE IG5,
3% Ocean currents
47% The North Atlantic Gyre
5% Other major current system
67 Global fluxes of the deep circulation

5 EIRRTE 5 iR B S U EE

FEE HEIGE HIFIZED,

6. BRNELLUSEE

Ocean Circulation (2nd Edition): The Open University, 286pp, 2001.

7. &%

Contact information:
Email: suga@tohoku.ac.jp, kizu@pol.gp.tohoku.ac.jp, shusaku.sugimoto.d7@tohoku.ac.jp
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FI4ATU— 4B OHEFE H 10:30-12:30




ME% #ti B

B R AR B FAFH H1FH
B H -5 B2 R BRI 2
HRASE HAGE HHEI—R EA—A
HER-ER TEEWPTER s EAR TR

= ] - BREERECH AT FER205

HI%E TR it U

1 REEE Hri Bl

2. REDBHEHE

%;E;H%éﬁ%ﬁﬁ?u ANES 272D D IR R BER L £H 3KV R T D70 ORI et

S FENIERZ

4 BEHE

BOLE A by riay

02[0] PERIESHTT Yo 5 (i)

03[0 FERIES T Yo 5 (k)

040 FERIES T YA 5 GIEAR)

05[] HAKR T A 5 (k1)

F06[E HAKR T A 5 (Frit2)

H07[E] HAHSH T YA 58 GIEA)

F08[E] ZE M7k PR O BE - BRET LB

H09[0] Z2 MR AR LB

E10[E EHT VAL Ok FHOAA—IHAELA V2 T — 2 a MR L DA AT
H1LE FHT VA O E —kRAA—Y

E120] WHTFA L OHEE ZIRAA—D

13 ERTHT A Ok BEAE RN T A A
Ew14m # T A T4 ATy gy (FEER)

15[ ETHT VAT A AT ar (ER)

5. pAEET I A AR S UEE

AT RATIVREAM S5

6. BRELLUSEE

1. &%




HE% [R=SiEE
FE#H Rl RH R FEFH H2F
BE B - B H 2[R IR vk - 2
EREE HAGE - 5k FMEI—R Ea—2R
HER-ER TEERFFERE SR T
BE N[ - BREE R BCE RIFS0A203
HLHE PN TR B A2
1 IR%ER i AR A% i

1. By

2. REDBMEHE

MRS L OB RA Y 1T ZOMEHRFOFFOBUREFE L EHIT, ZhbOHIRR 2
%%ﬁﬁ?%ﬁ%#éﬁﬁ@%%%ﬁ%k#@

2. W

AR IS K OREEWI RO ONDMIRIERE, MIERFRGH TR RE§ ~SHURBI R, Ry
IRl R L 2t RE ISR D AR EHE 75,

S FENIERE

3. R H
HFERF O MR X OME S OB E T2 HEE 35720 OFFH M Rk b I, TR RO
REZEO, FEBICEBITDMER G OHRNZ BRI 520 O FERERE /12 5 1 2AHT 5,

4 EEFHE

. R D LR

. HIEERFO MR OYEE IR

. MHERREHCB T D HE DA (1)

. BRI BT D HAE DA (2)

. B EHC BT D HAZ DA (3)

B BT B L7 AR O i FE M AT A (1)
B A BT B L7 AR O i FEME 2T A (2)
RS O EHC BT AMER O E %

. [RAVIRRE L MERERR A

10. #&EH OTRORAE (1)

11. & O RAE (2)

12. & ORI (3)

13. &S OB RAE (4)

14. SAEUBIH O BROIRAT & 72 2k PR

15. $kfifze 70— MEM O BIRIARHT & 22 40tk B Ay

O 0O 1O Ul v WD —

5. pAEET I A AR S UEE

RS IR BLPRR AL AR — M & B 972,

6. BRELLUSEE

1. &%

FTAATU =%, Y A D13:00~17: 00&§ 2,




ME% MREET Y

B R AR B FAFH F25
B H -5 ANBE2 R B3 2
HRSE HAGE HHEI—R EA—A
HER-ER TEEWPTER) s EAR TR

= NIH] - BREE R BB SERR203

HI%E O L% - )| [T HE B

1 REEE Medr e P T

2. REDBHEHE

SR 7V —MEEY O RIS B L, TN N0 LS IS Ul MR BT
DEAREELHDHY FIZHONWTEHEFRET D,

S FENIERZ

4 BEEE

P HEFFEEOE 2 51 GERFFEEOE 2 5 O FEHE)

Holnl MEFFE LD EZ 2 (AT T U AR R A N AT L)
F3la] HILER L AR (1) HEED BN AT MRS O ERE
FalRl HLEK LS (2) LR - R IRA (B -2 27U —F)
5500] LI S LR (3)

#elnl HEEM O SR T =2 YT B (1)

0] HEEH O SR e = 2T B (2)

#8lnl HEEM D R e =2 YT B (3)

9lm] HEEM OMIE - sk (1

#1000 #HEm OME ik (2)

E110] #HEmOME ik (3)

F12[E] TR RA N TA T A7) (1)

F13E] TRy R ROA N TAT ATV (2)

F14m] TRy RO A S TAT ATV (3)

H15E b

5. pABET I A AR S UEE

TEWIFRER D BRI L AR — R R O HUR AR AN S5,
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1. & FMEAL T AL F(infrastructure Maintenance Engineering)

EHL L RFEAL T F AT FE S /N EE B 2 (Joint Task Committee on Maintenance
Engineering, JSCE)

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

HRRAE 1 2004

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

2. 200744l @2 7 — ME#ER 5 E [ #EFF % B ] (Standard Specification for Concrete
Structures—2007,Maintenance)

FEEHL  ARFEa 7 —bE B2 (Concrete Committee, Japan Society of Civil Engineers)
R #EFE N HARZ24(Japan Society of Civil Engineers)

HRRAE 2007

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

3. TRy A NE A~
B4 AERNEN ERFES

FRRECRL: - 3 R R

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

4 B TT AT FURF
BEL (D) EARFES

H SR - L RR (R

HRRAE : 2015
ISBN/ISSN:9784810608588
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1. Applied Hydrology

## 4 :Ven Te Chow

H R #E : McGraw—Hill Publishing
ISBN/ISSN:978-0071001748

2. Hydrology

ZE 54 - Wilfried Brutsaert

H Rt : cambridge University press
ISBN/ISSN:9780521824798
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+Apr. 23 (Fri): Human security and global health governance 1 (Oshitani)
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*May 7 (Fri): Sustainable Development Goals 1 (Egawa)
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*World Health Organization (WHO):
http://www.who.int/en/

» World Health Statistics 2016
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/
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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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Oct. 13: Introduction, Great East Japan Earthquake (Egawa)

Oct. 20: Disasters in Asia (Egawa)

Oct. 27: Nuclear and radiological disaster and medical response (Hosoi)
Nov. 10: Sendai Framework for Disaster Risk Reduction (Egawa)

Nov. 17: Man—made disasters (Egawa)

Nov. 24: SPHERE Project and Psychological First Aid (Egawa)

Dec. 1: Business Continuity Plan of the Hospital (Egawa)

Dec. 8: Disaster and infectious disease. (Kodama)

Dec. 15: Risk Communication in disaster (Ochi, JichiMU)

Dec. 22: Disaster and mental health (Kunii)

Jan. 5: Disaster and public health (Kuriyama)

Jan. 12: Disaster and comprehensive health care (Osaka)

Jan. 19: Maternal and child health in disaster (Saito)

Jan. 26: Disaster and Medical Information (Fujii)

Feb. 2: Prepared community HUG® (Egawa)

5 FIRETE 5 iR U EE
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6. AHMELLUVSESE

(LZETIF VY

+ Koenig and Schultz’ s Disaster Medicine (2nd Edition) ISBN 978-1107040755
+ Ciottone’s Disaster Medicine (2nd Edition) ISBN 978-0323286657

- DMATHEHET -2 (H AFE) ISBN 978-4892698590

« SPHERE handbook 2018, Sphere Project (Downloadable for free)

* Sendai Framework for Disaster Risk Reduction (Downloadable for free)
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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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2 BREDBEMEHE

To understand the basic concept and scope of issues on social support for the health of
aging population and health resilience, based on geriatric behavioral neurology.

3 REDEERR

1) To understand the basic concept for behavioral neurology

2) To understand the basic concept for bio—psycho—social viewpoint and bioethics on the
social support for elderly and health resilience

2) To understand the social support system and Quality of Life for the handicapped and
elderly and health resilience

3) To understand the dementia and dementing diseases, not only for medical aspects, but
also psycho—social and economic aspects and health resilience

4 BERHE

1) Symposium, Workshop, Lectures, Case studies

2) The Long—Term Care Insurance system for elderly in Japan, which is well-organized
system to support well-being in the elderly, is covered.

3) Actual research fields in Miyagi Prefecture are visited and observed.

Schedule

8-Nov: This first class might be substituted by attending an International Conference
organized by Prof. Meguro. Pay attention to the Google Classroom for further information.
Key concepts and actions related with Earthquake for the elderly, Local response following
the Great East Japan Earthquake 2011 “The Get Ready Pyramid (Prof. Meguro)

15-Nov: Social problem and judgement, Judgement as a brain function

(Prof. Meguro)

22, 29-Nov: Main causes of requiring care and cognitive impairments, Relationships between
physical dysfunctions and cognitive impairments in elderly people (Spec. App. Prof. Kasai,
Prof. Meguro)

6-Dec: End of life and decision making for elderly people, Decision making regarding
treatment in the end of life care (Assist. Prof. Koto, Prof. Meguro)

13-Dec: Long - Term Care Insurance system in Japan, Background and concept, Care
services and institutional care (Prof. Meguro)

20-Dec: Dignity and quality of life/ Historical perspectives (Prof. Meguro)

17-Jan: Rehabilitation, exercise and preventive intervention for elderly (Assist. Prof . Kumai,
Prof. Meguro)

24-]Jan: Medial insurance system (Spec. App. Assoc. Prof. Nakamura, Prof. Meguro)

31-Jan: Geriatric medical care and psychiatry (Prof. Meguro)

7-Feb: Adequate amount of nutrition for the healthy life, protein, calories (Prof. Meguro)
14-Feb: Summary (Prof. Meguro)

5 RAEEHE A AR LUEE

Attendance and reports: Evaluation will be done at the end of term

6. AHELLUVUSESE

[ Human Security: Social Support for the Health of Aging Population Based on Geriatric
Behavioral Neurology] Kenichi Meguro Eds. NOVA Publishers 2018

[ Cognitive impairment and survival after a natural disaster: Lessons learned from life
experiences in the Great East Japan Earthquake 2011J] Kenichi Meguro NOVA Publishers
2017
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1.15%8EH Economic development and agriculture

2 BEDBEMEHE

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 FENIERRZ

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. REFE

Introduction, contents and progress schedule will be announced at the first class.
We use Google Classroom.
Class code for joining Google Classroom : g750ald

5. BRIl A AR S UEE

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

6. BRNELLUSEE

It will be announced at the first class.

1. &%

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

e—mail: katsuhito.fuyuki.d2@tohoku.ac.jp

office: E213

My office is located on the 2nd floor of Multidisciplinary Research Laboratory of Agricultural
Science (K01 building) in Aobayama Campus.
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2. REDBHEHE

This course covers a theoretical basis for analyzing regional problems towards sustainable
development of regions. Students will learn basic mathematical programming techniques, and
mathematical modeling based on microeconomics. Students will learn key concepts to
understand the environmental problems and project evaluation, such as market failure,
welfare analysis, decision making under uncertainty, and game theory.

S FENIERE

- To understand the basic concepts of mathematical programming and modeling.
To understand the concept of decision making under uncertainty, market failure, and
welfare analysis

4. REFE

This course provides a theoretical basis to analyze consumer and producer behavior,
strategies under uncertainty. Students learn market failure and welfare analysis, which are
key concepts to understand environmental pollution and project evaluation.

1.Orientation

2.Linear Programming (1)

3.Linear Programming (2)

4.Nonlinear Programming (1)

5.Nonlinear Programming (2)

6.Consumer Behavior (1)

7.Consumer Behavior (2)

8.Game Theory (1)

9.Game Theory (2)

10.Uncertainty

11. Producer Behavior

12.The Partial Equilibrium Competitive Model

13.General Equilibrium and Welfare

14.Market Failure

15.Final Examination

5. FIRETE 5 ik s S U ESEE

You are expected to complete and submit assignments and your grade will be determined by
your score of the assignments and presentation.

6. BRELLUSEE

Nicholson, W. and Snyder,C., Theory and Application of Intermediate Microeconomics,
South—-Western Cengage Learning.
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WISE Program (Doctoral Program for World-leading Innovative & Smart Education)
for Sustainability in the Dynamic Earth (SyDE)

This program offers an integrated master’s and doctoral degree programs which aim to understand
human society and produce “knowledge professionals” who have the practical skills to respond to
various risks in advance and to promote the elucidation of disaster occurrence mechanisms and the
improvement of prediction techniques based on various geoscientific phenomena in geologically
active areas. The purpose of this program is to develop specialists at the doctoral level who acquire
the practical skills necessary to reinvest their academic achievement in society and respond to risks
in advance, with a core of outstanding expertise to examine the earth holistically and imagine its
future. As such, the course is implemented in cooperation with seven graduate schools of Tohoku
University (Graduate School of Science, Graduate School of Engineering, Graduate School of
Information Science, Graduate School of Environmental Science, Graduate School of Medicine,
Graduate School of Literature, Graduate School of Economics), private companies/organizations,

research institutes, and international organizations.

1. Portrait of a Potential Candidate

This program will focus on educating doctoral candidates who can strengthen their expertise,
explore the forefront of knowledge, and understand human beings in order to return their academic
achievement to society by responding to natural disasters and creating a safe, secure, and sustainable
society across a wide range of fields. It aims to achieve a seamless connection of expertise and on-
site needs, with, at its core, the advanced expertise obtained in doctoral research.

It will develop candidates who have multifaceted skills such as bird’s-eye view, communication
skills, practical skills, ethics, internationality, exploration skills, and leadership for solving various
issues (“Snow Crystal type individuals”) through a practical mode of education that combines the
humanities and science fields. It will cultivate individuals who can play active roles in industry,

government, and academia as project leaders and next-generation researchers.
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Fig. 1. Acquiring outstanding professional skills + six diversified skills
to see the earth holistically and imagining its future

(Snow Crystal type human resources)

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. Candidates must also fall under any of the following as of April 1,

2021.

(1) Those who will be enrolled in the first year of the 2-year master’s program of the graduate
schools/departments listed in Table 1 *

(Including those who entered in the fall of 2020 and are already enrolled in the 1st year of the 2-
year master’s program)

(2) Those who are enrolled in the second year of the 2-year master’s program of the graduate

schools/departments listed in Table 1.

* Applicants who can only confirm their success in the graduate school entrance examination
after the application deadline for this program can also apply. However, if the applicant fails
the graduate school entrance examination, the applicant will lose his/her application

qualifications.



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
Graduate School of Chemical Engineering
Engineering Civil and Environmental Engineering
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

[In addition to the departments listed, faculty members from the University’s following research
institutes will also participate]
International Research Institute of Disaster Science, Research Center for Prediction of Earthquakes
and Volcanic Eruptions, Center for Northeast Asian Studies, Graduate School of Law (Public Law

and Policy), Institute for Excellence in Higher Education, and Institute for International Initiatives.

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

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, 4™, 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.

In “Autonomous project” students will set their own research tasks and work independently. If
necessary, internships with domestic and foreign companies, organizations, and research institutes
will be accepted as part of this training. 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 and II.

2. Acquire at least 4 credits from Academic Integration Subjects.
3. Acquire Training for International Intelligence I.
4

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 half of the SyDE program.

2. Pass the interim review (Qualifying Examination 2; QE2) conducted by this program.



[Completion requirements for this program]|

1. All of the above conditions for the 2", 3" and 4" years must be met.

2. Acquire at least 4 credits from the Training Subjects in the second half of the program,
including the Industry-Government-Academia Collaborative Training and the Autonomous
Project.

To earn all credits required for the doctoral degree.

4. Obtain the necessary research guidance, submit a doctoral dissertation, and pass the Industry-
Academia Co-Creation Graduate School Program Degree Examination and Final
Examination (Qualifying Examination 3; QE3) conducted by the Division for Academia-
Industry Collaborating Graduate Programs of Tohoku University Institute for Promoting

Graduate Degree Programs.

* Tables 2 and 3 are current as of March 2021 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
Classification |[Course Subjects
Course Method Remarks
(Department offers)
Required |Elective |Optional

Core Subject |Global Risk Management 2
Geography
Rock and Mineral Science 11 2

. . Earn 4 or more credits from
Rock and Mineral Science II1 2
. . the courses on the left or those
Origin of the Earth and Life
Academic I 2 approved by the SyDE
Integration - - Academic Registrars
, Field Science 1 1 ,

Subject Committee.

(*) Field Science 11 1 Must take courses which are
Introduction Lecture on offered by a different
Environmental and Earth 2 department from your home
Science 11 department.

Advanced Solid Earth 5
Physics 11




Advanced Physical
Oceanography

Ecological Engineering

Environmental Microbial

Engineering

Urban Landscape Design

Design of Earthquake

Resistant Structures

Maintenance Engineering

Hydrology

Disaster Control System

Advanced Theory and
Practice of Risk Assessment

and Management

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




Health Sciences and Human

Geography

Human Security and Global
Health

Health and Social Resilience

for Large-scale Disaster

Health Resilience in Aging
Society

Behavioral Science (Special

Lecture)

Seminar on Urban

Environmental Policy

Disaster Management Laws

Engineering for Nuclear

Decommissioning

International Development
Studies

Regional Planning and

Development I

Special Lecture on
Sustainability in the
Dynamic Earth |

Special Lecture on
Sustainability in the
Dynamic Earth II

Special Lecture on
Sustainability in the
Dynamic Earth II1

Special Lecture on
Sustainability in the
Dynamic Earth IV

Special Lecture on
Academia-Industry

Collaboration |




Special Lecture on
Academia-Industry
Collaboration IT

Special Lecture on
Academia-Industry
Collaboration IIT

Special Lecture on
Academia-Industry
Collaboration IV

Sustainability Seminar I

Sustainability Seminar II

Integration Lab (I-Lab) I 1
Integration Lab (I-Lab) II 1
Integration Lab (I-Lab) III
Training Integration Lab (I-Lab) IV
Subject Training for International 5
Intelligence I
Training for International
Intelligence II
This shall be replaced,
depending on your enrolled
graduate school, by
completing the courses
specified in the Graduate
School of Science, Graduate
Must
School of Engineering,
pass
Major Research Graduate School of
Master’s
Information Science, Graduate
Courses

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)

Credits and

Course Method

Required

Elective

Optional

Remarks

Academic
Integration

Subject

Special Advanced Lecture

on Environmental and
Earth Science 11

Advanced Lecture on
Sustainability in the
Dynamic Earth [

Advanced Lecture on
Sustainability in the
Dynamic Earth II

Advanced Lecture on
Sustainability in the
Dynamic Earth III

Advanced Lecture on

Sustainability in the

Dynamic Earth IV

Advanced Lecture on
Academia-Industry

Collaboration |

Advanced Lecture on
Academia-Industry
Collaboration 11

Advanced Lecture on
Academia-Industry
Collaboration 111

Advanced Lecture on
Academia-Industry
Collaboration IV

Sustainability Seminar |




Sustainability Seminar 11

Industry-Government-

Academia Collaborative 1

Training I

Industry-Government-

Training Subject Academia Collaborative

Training II

Autonomous Project 1

Overseas Training
Earn two or more credits from

Advanced Technology ) _

. the subjects listed on the left.

Management Seminar
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.



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

1. Examples of Risk Management Case Studies (1)-(14)

class 2. Examination

5. Record and evaluation ..
thod Scores are evaluated from attendance and examination.

metho

6. Textbook and references

7. Notes

The examination means quizzes and discussions.




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.

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)
SY0ER] - HEEESE - PATFIES 2009 “Discovering Japan: a New Regional
Geography”, 7 [EEHE

7. Notes

Monday, 5th period at Room 221 of Earth Science Building
The first class will be announced via Google Classroom
Email: isoda@tohoku.ac.jp for details




Name of lecture

Rock and Mineral Science 11

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.

Isotope 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) ZEFRMLHIERAC T, BEFHE ., RACERR, HRUKFHIR (1996) in japanese
(2) Principles of Isotope Geology G. Faure, Wiley (1986)

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

(4) HiER & A n—HOERBR IR & At b—, #PIEC, MRS (2011) 2R

7. Notes




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.




Name of lecture

Origin of the Earth and Life 11

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,
Assis. Prof. Daisuke NAKAJIMA, Assoc. Prof. Yoshihiro FURUKAWA

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

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

- Guidance

- History of the Earth 1 (Associate Professor Yoshihiro FURUKAWA)

This lecture covers the overview of the formation of planetary system, oceans, and
continents in the very beginning of the Earth’s history.

- History of the Earth 2 (Associate Professor Yoshihiro FURUKAWA)

Origin of life on the Earth and researches in astrobiology are introduced.

- 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 volcano.

- Introduction to volcanology?2 (Associate Professor Satoshi Okumura)

we discuss the mechanism of volcanic eruptions based on 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.

- 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

- How the Solid Earth works? The puzzle of plate tectonics.
Galan Daniel)

You will learn how plates move and interact among each other and how scientists
understood the movements.

- The tectonic scars: A geological record.

In this lecture, you will learn which are the consequences of plate tectonics from mountain
ranges to the formation of new oceans.

(Assistant Professor Pastor-




5. Record and evaluation
method

Attendance and brief reports or exams.

6. Textbook and references

Indicate by each speaker during class

7. Notes




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.

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. This field science I
is combined with field science II. Please register both.




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

Before registration, please contact to Prof Kakegawa.




SVl

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

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
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...

5. Record and evaluation
method

Attending Points, Homeworks and Examination

6. Textbook and references

It will be announced at the first class.

7. Notes




Name of lecture

Advanced Solid Earth Physics 11

Category Academic Integration Subject |Semester Spring Semester
Friday, 13:00-14:30 .

Schedule Offered in odd-numbered year Credit(s) 2

Language English Course All

Graduate School, Department

Science, Earth Science

Venue

Research Center for Prediction of Earthquakes and Volcanic Eruptions,
Lecture Room 1 (A205)

Instructor(s)

Prof. Satoshi MIURA, Assoc.Prof. Yasuo YABE, Assoc.Prof. Yo FUKUSHIMA

1. Class subject

Advanced Solid Earth Physics 11

2. Objective and summary of
class

In this class, the enrolled students will hear designated online seminar presentations, and
possibly attend on-campus seminars/lectures, related to seismological and geodetic
investigations dealing with the plate subduction process from fundamental levels to applied
ones. Particular focus will be on learning new insights from recent researches on various
topics in solid-earth geophysics including seismic activity, heterogeneous structure of the
earth, deep structure beneath volcanoes, crustal deformation, rheological structure of the
crust, and fault mechanics.

3. Goal of study

Understanding of fundamental analysis methods and mathematical basis used in state-of-
the-art researches. Deep understanding of various phenomena related to earthquake and
volcano dynamics in and around subduction zones. Comprehension of the significance of
your own study by understanding the recent research results.

4. Contents and schedule of
class

The enrolled students will hear an online seminar in the designated time slot of the class or
at other times. In the subsequent week, the students will study the background of the content
of the seminar, complete a report and submit. The anticipated number of seminars that the
enrolled students will hear is seven (one for every two weeks). There may be seminars
planned at irregular time slots; in such cases the students will be notified in advance and
arrangements will be made.

5. Record and evaluation
method

Attendance, submission of reports, and activity on discussion at the class will be considered.

6. Textbook and references

Nothing in particular. Materials such as handouts will be provided if necessary.

7. Notes




Name of lecture

Advanced Physical Oceanography

Category Academic Integration Subject |Semester Fall semester
Friday, 10:30-12:00 .

Schedule Offered in odd-numbered year Credit(s) 2

Language English Course All

Graduate School, Department

Science, Earth Science

Venue

Room 412, H-26 Physics Building

Instructor(s)

Prof. Toshio SUGA, Assoc. Prof. Shoichi KIZU, Shusaku SUGIMOTO

1. Class subject

Advanced Physical Oceanography

2. Objective and summary of
class

Learning and discussing dynamics of the ocean circulation and its role in the climate system
by reading a textbook (as listed below) by turns.

3. Goal of study

To understand basic dynamics of the ocean circulation.

4. Contents and schedule of
class

Method: Reading selected chapters of the textbook.
Chapter 3: Ocean currents
Chapter 4: The North Atlantic Gyre
Chapter 5: Other major current system
Chapter 6: Global fluxes of the deep circulation

5. Record and evaluation
method

The credit will be granted upon presentation, question & answer and participation.

6. Textbook and references

Ocean Circulation (2nd Edition): The Open University, 286pp, 2001.

7. Notes

Contact information:
Email: suga@tohoku.ac.jp, kizu@pol.gp.tohoku.ac.jp, shusaku.sugimoto.d7@tohoku.ac.jp




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)

Prof. Osamu NISHIMURA, Assoc. Prof. Takashi SAKAMAKI

1. Class subject

Ecological Engineering

2. Objective and summary of
class

The goal is to understand the basic principles of ecological engineering that strengthens the
functions of ecosystems, restores devastated ecosystems, and utilizes the functions of
ecosystems along with the foundations of water environment restoration technologies that
incorporate ecological engineering.

Firstly, the lecture course explains the formation and maintenance mechanisms of
biodiversity that placed in an important concept in restoration of ecosystem and utilization
of ecosystem function.

Secondly, the lecture course explains how to apply it to ecosystem control.

3. Goal of study

Its ultimate goal is to teach people how to develop and to plan technologies and systems that
permit humans to coexist with the natural world.

4. Contents and schedule of
class

Formation and maintenance mechanisms of biodiversity and and application method to
ecosystem control.

This theme is treated 15 times.

Details will be explained in the first class.

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




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

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.

2. Objective and summary of
class

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

. 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

4. Contents and schedule of
class

O 00 31 O Lt AW~

5. Record and evaluation

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

6. Textbook and references

7. Notes 10:30-12:30 on the day of the class




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, 205

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




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. Object

Students learn evaluation methods of dynamic behavior for the ground and bridges during a
large earthquake.

2. Outline

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

3. Goal of study

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

4. Contents and schedule of
class

. Basic knowledge of earthquakes

. Ground damages during an earthquake

. Evaluations of seismic performance of the ground(1)

. Evaluations of seismic performance of the ground(2)

. Evaluations of seismic performance of the ground(3)

. Evaluations of seismic performance of the ground related to NPP(1)
. Evaluations of seismic performance of the ground related to NPP(2)
. Objectives of seismic design for structures

. Design limit states and performance evaluation

10. Dynamic response analysis of bridge piers (1)

11. Dynamic response analysis of bridge piers (2)

12. Dynamic response analysis of bridge piers (3)

13. Dynamic response analysis of bridge piers (4)

14. Seismic safety evaluation of steel bridges

15. Seismic safety evaluation of reinforced concrete bridges
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5. Record and evaluation
method

Scores are evaluated from assignments and attendance in the classes.

6. Textbook and references

7. Notes

Office hours are set from 13:00 to 17:00 on the same day of the classes.




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

Final exam., reports and attendance added.

6. Textbook and references

1. fhEHAME A A 27 F A T % (infrastructure Maintenance Engineering)
Author : EKRFEE A A T F 2 AT G /N R B 2 (Joint Task Committee on
Maintenance Engineering, JSCE)

Publisher : K Hifl (University of Tokyo Press)

Year : 2004

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

2.2007FHIE = 7 U — MEHETRFE [HEFFE 2] (Standard Specification for
Concrete Structures-2007,Maintenance)

Author : AR =& =7 U — F % E % (Concrete Committee, Japan Society of Civil
Engineers)

Publisher : #1:[#: A T2 AK5:4(Japan Society of Civil Engineers)

Year : 2007

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

3.7 v b~ ¥ A MEA~OPRE

Author : 1[5 A A4 (Japan Society of Civil Engineers)
Publisher : £ % HIK

Year : 2005

ISBN/ISSN : 4-7655-11679-2

4R T T AT TR

Author : (2A%h) 1 K%%% (Japan Society of Civil Engineers)
Publisher : FLEH R EE)

Year : 2015

ISBN/ISSN : 9784810608588

7. Notes




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 Lecture Room 2

Instructor(s)

Prof. So KAZAMA, Assoc. Prof. Daisuke KOMORI

1. Class subject

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.
Changes in the distribution, circulation, or temperature of the earth's waters can have far-
reaching effects; the ice ages, for instance, were a manifestation of such effects. Changes
may be caused by human activities, in particula'r,since the latter half of 20 century. People
cultivate the soil, irrigate crops; fertilize land, clear forests, pump groundwater, build dams,
dump wastes into rivers and lakes, and do many other constructive or destructive things that
affect the circulation and quality of water in nature.

This lecture focuses to study hydrology 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 watershed environment. Finally, we will have a discussion
about human security on watershed environment and water.

3. Goal of study

4. Contents and schedule of
class

#01 Outline of course, Brief introduction

-- 1st part: Physical water processes --

#02 Atmospheric processes

#03 Rainfall and evapotranspiration

#04 Surface and subsurface flow

-- 2nd part: General water resources --

#05 Storage and dams

#06 Ecology and Water

#07 Watershed management

-- 3rd part: Social science aspect of water --
#08 Water Law (River Law in Japan) and water policy
#09 Watershed environment

#10 Virtual Water

#11 Water conflict

#12 World disasters and Human Security

#13 Final Presentation
#14 Final Presentation
#15 Final Presentation

5. Record and evaluation
method

Some assignments and presentation are evaluated

6. Textbook and references

1. Applied Hydrology

Author: Ven Te Chow

Publisher : McGraw-Hill Publishing
ISBN/ISSN:978-0071001748

2. Hydrology

Author: Wilfried Brutsaert

Publisher : cambridge University press
ISBN/ISSN: 9780521824798

7. Notes

Office hours : Anytime




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 ELE K ORLF
Author: /KA 7]
Publisher: B K F HRE
ISBN/ISSN:4130627082

2. RELIEH

Author: FRUK 8 BT SERT
Publisher : 85U R HIRRE
ISBN/ISSN:9784130510882

6. Textbook and references

3. REARKRERELGITTDH) M - BEROAT = A L EOFERE
Author: )14 30Z (EHR)

Publisher : B-A &5

ISBN/ISSN: 9784750338231

7. Notes




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 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 0 3 O Lt AW~

5. Record and evaluation

thod Evalluation is performed based on the quality of final report and attendance.
metho

The following reference book.

1. Safety-1 & Safety-2 “Z2~F* T A hDiZE & AKF (Safety-1 and Safety-1I The
Past and Future of Safety Management)
Author : =V w7 « AR/ F 4L (Erik Hollnagel) & (AbATIERE - /IMAJRBIERE

)
Publisher : ¥ 3CH:
Year : 2015

ISBN/ISSN : ISBN978-4-303-72985-1

6. Textbook and references  |2. FEEL YV oAz v=7 )7

Author : =V v 7 « AT FIMERE ACATIER - /MR EER)
Publisher : F &}

Year : 2014

ISBN/ISSN : ISBN978-4-8171-9500-5

{11y

KRRV = e S Ity ) A yrbak =+ 2
Author : =V v 7 « RV FFUMIRE (AEFFIERER)
Publisher : H FHH

Year : 2012

ISBN/ISSN : ISBN978-4-8171-9455-8

7. Notes From August 18th (Wed.) to 20th (Fri.), 2021. 8:50~16:10 each day.




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

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)
Sth 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

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




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

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 Communication (1)
Basics of Communication (2)
Risk Commtinication(1)

Risk Communication(2)

Risk Communication: Practice(l)
Risk Communication: Practice(2)
Engineering Ethics (1)
Engineering Ethics (2)
Engineering Ethics (3)

. Debate on global problems (1)
. Debate on global problems (2)
. Debate on global problems (3)
13. Debate on global problems (4)
14. Debate on global problems (5)
15. Summary
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5. Record and evaluation
method

Report 50% / Discussion 50%

6. Textbook and references

7. Notes




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

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




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 FUIIWARA

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)
(3) Classical linear regression models and mathematical concepts (2)
(4) Classical linear regression models and mathematical concepts (3)
(5) Classical linear regression models and mathematical concepts (4)
(6) 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

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

Office hours : 2pm-3pm on every Wednesday or by appointment.




Name of lecture

Econophysics

Category Academic Integration Subject [Semester
Schedule Offered in even-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

Econophysics

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




Name of lecture

Socioeconomic Network Analysis

Category Academic Integration Subject |Semester Fall Semester
Wednesday, 10:30-12:00 .

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

Graduate School of Information Sciences 412

Instructor(s)

Assoc.Prof. Naoya FUITWARA, Asis.Prof. Tomokatsu ONAGA

1. Class subject

Socioeconomic Network Analysis

2. Objective and summary of
class

Various socio-economic phenomena, such as human relationships, spread of rumors and
infectious diseases, human mobilities in cities, transactions between firms, international
trade, can be analyzed as networks. In this lecture, we introduce theory of complex
networks, which has been developed rapidly, and discuss its applications to socio-economic
analysis. In particular, we study characteristics of network structures, e.g. small-world and
scale-free properties, dynamical processes on networks such as spread of infectious diseases.
Furthermore, we introduce network analysis methods such as community detection and
implement the analysis using some software.

3. Goal of study

The goal is to understand recent topics on network science and be able to perform network
analysis using software.

4. Contents and schedule of
class

(1) Introduction

(2) Graph theory

(3) Random networks

(4) Small-world and scale-free properties
(5) Lab1: Introduction of network softwares
(6) Scale free networks

(7) Barabasi-Albert model

(8) Spreading phenomena

(9) Centralities and weighted networks

(10) Lab2: Centralities

(11) Community structures

(12) Lab3: Community detection

(13) Social networks

(14) Other recent topics and future perspectives

5. Record and evaluation
method

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

6. Textbook and references

1. Network Science

Author : A.-L. Barabasi

Publisher : Cambridge University Press
Year : 2016

7. Notes

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




Name of lecture

Urban Economics

Category Academic Integration Subject |Semester Spring 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.
In 2021, it will be done online using Google classroom. In addition to the lecture materials
(notebooks) distributed on the class room, students will watch and study PPT materials with
audio at any time. After that, submit homework and term-end reports on a regular basis.

(No live-streamed lecture )

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 (50%)

6. Textbook and references

7. Notes

Office hours : Upon request.




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 Background of New Trade Theory

3 Dixit-Stiglitz model of Monopolistic Competition
4 One-Factor Models: the Home Market Effect

5 Two factors: labor and capital

6 New Economic Geography and equilibrium stability
7 Core-Periphery model

8 Quasi-linear model

9 Re-dispersion by labor costs

10 Re-dispersion by urban costs

11 Multiple Industries & Linkage Models

12 Heterogeneity models

13 Gravity models

14 Welfare Measurement

15 Various Non-CES Studies

5. Record and evaluation
method

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

6. Textbook and references

1. 22 7

Author: BB, HFEA|
Publisher : BRPE#R 75 8 i £
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

3. 2SR F

Author: P EEZE 72 « HPAIRELR - LT {EE
Publisher: £ ZER]

Year:2011
ISBN/ISSN:978-4641163737

7. Notes

Wednesday 16:30-18:00 or by appointment.




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

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

. 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

O 0 3 O Lt AW~

5. Record and evaluation
method

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

6. Textbook and references

1. B — 47— A5 AR
Author : JEDFEMR

Publisher : H AX#E 5 i H R #:
Year : 2008

ISBN/ISSN : 978-4532133467

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.




Name of lecture

Mathematics for Applied Economics

Category Academic Integration Subject |Semester Spring Semester
Thursday, 8:50-10:20 .

Schedule Offered in odd-numbered year 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

Mathematics for applied economics

2. Objective and summary of
class

By studying economics, we learn how we can mathematical tools to economic analyses. |
basically focus on mathematical tools rather than economics, but I hope that you all students
develop economic intuition in this course. The mathematical tools we learn are shown
helow

3. Goal of study

Studyig typical mathematical tools used in applied economics (e.g, public economics, urban
economics, environmental economics), students learn how to systematically analyzing
economic systems.

4. Contents and schedule of
class

Mathematical tools and economic concepts are interchangably explained.
%5 1 [B]Lagrange multiplier method

% 2 [alKuhn-Tucker theorem

%5 3 [@]Non-linear simultaneous equations (or Implicit function theorem).
% 4 [A]Envelope Theorem, Duality

% 5 [AFixed-point Theorem

% 6 [AlFirst fundamental welfare theorem

% 7 [F|Externalities

% 8 [AIDynamic systems

%5 9 [AlPontryagin’s maximum principle and Hamiltonian

% 1 O [F]Ramsey Model and Phase diagram

%5 1 1 [B]First welfare theorem and the violation of the first welfare theorem
% 1 2 [FIDynamic programming

% 1 3 [B]Search model

% 1 4[] Over lapping generation model

%5 1 5[\ Asset Pricing

5. Record and evaluation
method

Attendance (including mini-test) (5 points each lecture) and Report

6. Textbook and references

7. Notes

Office hours: Any time. If [ was busy, I will ask you to come later. So, don’t hesitate to
come.
My office: On the 4th floor (kono@plan.civil.tohoku.ac.jp)




Name of lecture

Cost-Benefit Analysis

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

Graduate School, Department

Information Sciences, Human-Social Information Sciences

Venue

Instructor(s)

1. Class subject

Cost-Benefit 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




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

Engineering, Civil and Environmental Engineering

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 year, class would be delivered through on-line system.

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

9. GLM: Statistical tests

10. Applications of GLM

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

0 3N L AW~

5. Record and evaluation
method

Presentation and short report on their own subject.

6. Textbook and references

English material will be distributed.

7. Notes




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. Guido GRAUSE

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 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. This includes fossil fuels, nuclear, hydrogen,
solar and wind energy, biotic and abiotic resources. Climate change requires substantial
changes in the energy systems. However, the reduction of greenhouse gas emissions by the
use of renewable forms of energy may cause different kinds of environmental burden. The
student shall become aware that changes in the use of resources come at a price and trade-
offs have to be considered.

3. Goal of study

4. Contents and schedule of
class

Week I: Prof. Grause: Sustainability and Footprints (part T)

Week 2: Prof. Grause: Sustainability and Footprints (part 2)

Week 3: Prof. Grause: Natural Resources

Week 4: Prof. Grause: Plastic from Biomass

Week 5: Prof. Grause: Minerals

Week 6: Prof. Grause: Circular Economy and Rebound Effects

Week 7: Prof. Grause: Fossil Fuels (carbon trade, fuel exploitation, CCS)

Week 8: Prof. Watanabe: Fossil fuel energy (long-run and recent perspectives on its
consumption)

Week 9: Prof. Watanabe: Fossil fuel energy (CO: emission and decarbonizing energy
system)

Week 10: Prof. Yashiro: Hydrogen Energy

Week 11: Prof. Yashiro: Nuclear Energy

Week 12: Prof. Yokoyama: Solar Energy

Week 13: Prof. Yokoyama: Wind Energy

Week 14: Prof. Okamoto: Geothermal Energy

Week 15: Prof. Okamoto: Energy from Hvdropowet

5. Record and evaluation
method

Short test, report, and effort in the class

6. Textbook and references

Textbook and notes provided in class.

7. Notes




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

On the one hand, 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 of all students is 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




BN

Name of lecture

Health sciences and human geography

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




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,
Taro KAMIGAKI, Tomohiko Sugishita in Tokyo Women’s Medical University
Aya Goto in Fukushima Medical University, Sae Ochi in Jikei University School of Medicine

1. Class subject

Human Security and Global Health

2. Objective and summary of
class

In order to realize the 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, role
of health cluster and discuss on the problem solution.

3. Goal of study

The participants will be able to;

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

-Apr. 16 (Fri): Introduction and guidance. General concept and the history of human security|
(Oshitani, Egawa)

-Apr. 23 (Fri): Human security and global health governance 1 (Oshitani)

-Apr. 30 (Fri): Human security and global health governance 2 (Oshitani)

-May 7 (Fri): Sustainable Development Goals 1 (Egawa)

-May 14 (Fri): Universal Health Coverage 1 (Egawa)

-May 21 (Fri): Universal Health Coverage 2 (Egawa)

-May 28 (Fri): COVID-19 Pandemic and Global Health Landscape (Sugishita, TWMU)
-Jun. 4 (Fri): One Health. (Kamigaki)

-Jun. 10 (Thu): Risk Communication in Global Health (Ochi, JikeiMU) (Schedule changed)
-Jun. 18 (Fri): Environmental health and human security (Akaike)

-Jun. 25 (Fri): Global situation of non-communicable disease (Egawa)

-Jul. 3 (Fri): Working toward improving maternal and child health (Goto, FMU)

-Jul. 9 (Fri): Sustainable Development Goals 2 (Egawa)

-Jul. 16 (Fri): Infectious disease and human security (Kodama)

-Jul. 30 (Fri): Nutrition and human security (Egawa)

5. Record and evaluation
method

Attendance, Interactive mini post-test, Attitude in group work and/or debate.

6. Textbook and references

* World Health Organization (WHO): http://www.who.int/en/

* World Health Statistics 2016
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/

7. Notes

The students are required to actively brush up of English and pre-, post-search of relevant
information for discussion.
Contact: Prof. Shinichi Egawa at egawas@surg.med.tohoku.ac.jp

Office: 022-752-2058, Office hour: 9:00-17:00




Name of lecture

Health and social resilience for large-scale disaster

Category Academic Integration Subject |Semester Fall Semester
Schedule Wednesday, 17:15-18:45 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, Kiyoshi ITO, Koichi CHIDA,
Susumu FUJIIWARA, Ken OSAKA, Hiroaki TOMITA, Masaharu NAKAYAMA,
Masatoshi SAITO, Yoshio HOSOI, 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 huge amount of health crisis 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 key words. 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

T'he participants will be able to;

a. Describe the difference of hazards and disasters.

b. Explain and use the common terminology of disaster medicine and public health.

c. Explain the health damage in disaster.

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

e. Describe about the medical, public health and welfare response system in disaster.

f. Describe about the humanitarian aids in disaster and the roles of 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 about the process of education and training of disaster medicine, public health
and welfare

4. Contents and schedule of
class

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

Oct. 13: Introduction, Great East Japan Earthquake (Egawa)

Oct. 20: Disasters in Asia (Egawa)

Oct. 27: Nuclear and radiological disaster and medical response (Hosoi)

Nov. 10: Sendai Framework for Disaster Risk Reduction (Egawa)

Nov. 17: Man-made disasters (Egawa)

Nov. 24: SPHERE Project and Psychological First Aid (Egawa)

Dec. 1: Business Continuity Plan of the Hospital (Egawa)

Dec. 8: Disaster and infectious disease. (Kodama)

Dec. 15: Risk Communication in disaster (Ochi, JichiMU)

Dec. 22: Disaster and mental health (Kunii)

Jan. 5: Disaster and public health (Kuriyama)

Jan. 12: Disaster and comprehensive health care (Osaka)

Jan. 19: Maternal and child health in disaster (Saito)

Jan. 26: Disaster and Medical Information (Fujii)

Feb. 2: Prepared community HUG® (Egawa)




5. Record and evaluation
method

Attendance, Interactive mini post-test, Attitude in group work and/or debate.

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)

+Sendai Framework for Disaster Risk Reduction (Downloadable for free)

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




BN

Name of lecture

Health Resilience in Aging Society

Category Academic Integration Subject |Semester Spring Semester
Schedule Monday 17:15-18:45 Credit(s) 2
Language English Course All

Graduate School, Department

Graduate School of Medicine

Venue

1st floor at the Institute for Development, Aging, and Cancer

Instructor(s)

Profs. Shinichi EGAWA, Prof. Kenichi MEGURO (Geriatric Behavioral Neurology,

1. Class subject

Health Resilience in Aging Society

2. Objective and summary of
class

To understand the basic concept and scope of issues on social support for the health of aging
population and health resilience, based on geriatric behavioral neurology.

3. Goal of study

1) To understand the basic concept for behavioral neurology

2) To understand the basic concept for bio-psycho-social viewpoint and bioethics on the
social support for elderly and health resilience

2) To understand the social support system and Quality of Life for the handicapped and
elderly and health resilience

3) To understand the dementia and dementing diseases, not only for medical aspects, but
also psycho-social and economic aspects and health resilience

4. Contents and schedule of
class

1) Symposium, Workshop, Lectures, Case studies

2) The Long-Term Care Insurance system for elderly in Japan, which is well-organized
system to support well-being in the elderly, is covered.

3) Actual research fields in Miyagi Prefecture are visited and observed.

Schedule

8-Nov: This first class might be substituted by attending an International Conference
organized by Prof. Meguro. Pay attention to the Google Classroom for further information.
Key concepts and actions related with Earthquake for the elderly, Local response following
the Great East Japan Earthquake 2011 “The Get Ready Pyramid (Prof. Meguro)

15-Nov: Social problem and judgement, Judgement as a brain function

(Prof. Meguro)
22, 29-Nov: Main causes of requiring care and cognitive impairments, Relationships
between physical dysfunctions and cognitive impairments in elderly people (Spec. App.
Prof. Kasai, Prof. Meguro)
6-Dec: End of life and decision making for elderly people, Decision making regarding
treatment in the end of life care (Assist. Prof. Koto, Prof. Meguro)
13-Dec: Long-Term Care Insurance system in Japan, Background and concept, Care
services and institutional care (Prof. Meguro)
20-Dec: Dignity and quality of life/ Historical perspectives (Prof. Meguro)
17-Jan: Rehabilitation, exercise and preventive intervention for elderly (Assist. Prof .
Kumai, Prof. Meguro)
24-Jan: Medial insurance system (Spec. App. Assoc. Prof. Nakamura, Prof. Meguro)
31-Jan: Geriatric medical care and psychiatry (Prof. Meguro)
7-Feb: Adequate amount of nutrition for the healthy life, protein, calories (Prof. Meguro)
14-Feb: Summary (Prof. Meguro)

5. Record and evaluation
method

Attendance and reports: Evaluation will be done at the end of term

6. Textbook and references

[Human Security: Social Support for the Health of Aging Population Based on Geriatric
Behavioral Neurology. Kenichi Meguro Eds. NOVA Publishers 2018

['Cognitive impairment and survival after a natural disaster: Lessons learned from life
experiences in the Great East Japan Earthquake 2011 ] Kenichi Meguro NOVA
Publishers 2017

7. Notes




Name of lecture

Behavioral Science (Special Lecture)

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

Graduate School, Department

Faculty of Arts and Letters

Venue

Instructor(s)

1. Class subject

Sociology of Risk and Disaster Prevention

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




Name of lecture

Seminar on Urban Environmental Policy

Category Academic Integration Subject |Semester Throughout the year
Schedule Thursday, 16:20-17:50 Credit(s) 4
Language Japanese Course All

Graduate School, Department

School of Law, School of Public Policy

Venue

Extended Education & Research Building in Katahira Campus

Instructor(s)

Prof. Akio SHIMADA

1. Class subject

Seminar on Urban Environmental Policy

2. Objective and summary of
class

This course teaches “Seminar on Urban Environmental Policy” and covers the fundamental
and thorough principles of global and urban environmental problems. The detailed
understanding of “Seminar on Urban Environmental Policy” is desirable for careers in
public/private services.

3. Goal of study

This seminar aims at mastering systematically and practically many-sided and
transdisciplinary analytical skills about a city environmental performance including global
environment.

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

Reference:

Barry C. Field "Introduction to Environmental Economics", Nihonhyouronnsha

Robert D. Cooter,Thomas S. Ulen (Translated by Shozo Ota) "Law and economics", Shouji-
houmu kennkyukai

7. Notes

The course will be held hybrid, face-to face (Katahira Campus) and online(ZOOM).
Classcode of Google Classroom: sh6szvf

Email Address of Professor : shimada@law.tohoku.ac.jp




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. Akio SHIMADA, Prof. Hiroaki MARUYA

1. Class subject Disaster Management Laws

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.

2. Objective and summary of
class

3. Goal of study

4. Contents and schedule of
class

5. Record and evaluation

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

6. Textbook and references

The course will be held on-demand and online:
Classcode of Google Classroom: mram4uq

7. Notes Email Address of Professors :
shimada@law.tohoku.ac.jp
maruya@irides.tohoku.ac.jp




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.akayuki AOKI

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.




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.Ideas 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 Englihs Course All

Graduate School, Department

Agricultural Science

Venue

Agricultural Science, Seminar Room N212

Instructor(s)

Prof. Katsuhito FUYUKI

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, global
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.
Class code for joining Google Classroom : g750ald

5. Record and evaluation
method

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

6. Textbook and references

It will be announced at the first class.

7. Notes

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

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

office: E213

My office is 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 I

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

Language Englihs Course All

Graduate School, Department |Graduate School of International Cultural Studies

Venue Onlne

Instructor(s)

Prof. Kazuaki OKUBO

1. Class subject

Regional Planning and Development 11

2. Objective and summary of
class

This course covers a theoretical basis for analyzing regional problems towards sustainable
development of regions. Students will learn basic mathematical programming techniques,
and mathematical modeling based on microeconomics. Students will learn key concepts to
understand the environmental problems and project evaluation, such as market failure,
welfare analysis, decision making under uncertainty, and game theory.

3. Goal of study

* To understand the basic concepts of mathematical programming and modeling.
* To understand the concept of decision making under uncertainty, market failure, and
welfare analysis

4. Contents and schedule of
class

This course provides a theoretical basis to analyze consumer and producer behavior,
strategies under uncertainty. Students learn market failure and welfare analysis, which are
key concepts to understand environmental pollution and project evaluation.

1.Orientation

2.Linear Programming (1)

3.Linear Programming (2)

4 Nonlinear Programming (1)

5.Nonlinear Programming (2)

6.Consumer Behavior (1)

7.Consumer Behavior (2)

8.Game Theory (1)

9.Game Theory (2)

10.Uncertainty

11. Producer Behavior

12.The Partial Equilibrium Competitive Model

13.General Equilibrium and Welfare

14.Market Failure

15.Final Examination

5. Record and evaluation
method

You are expected to complete and submit assignments and your grade will be determined by
your score of the assignments and presentation.

6. Textbook and references

Nicholson, W. and Snyder,C., Theory and Application of Intermediate Microeconomics,
South-Western Cengage Learning.

7. Notes




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 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 TBA

Instructor(s)

Prof. Yuichi ONO, Prof. Kimio TAKEYA, Associate Prof. Kanako IUCHI
(International Research Institute of Disaster Science)

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.

8. 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 examination and discussion leading capability

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

From 13:00-14:30, 14:40-16:10, ®10/26 Tue.-10/27Wed. ®11/16 Tue.-11/17 Wed.
®12/14Tue.-12/15 Wed.  @1/11 Tue-1/12 Wed.




Name of lecture

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




Name of lecture

Special Lecture on Sustainability in the Dynamic Earth Il (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




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




Name of lecture

Special Lecture on Academia-Industry Collaboration I (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 TBA

Instructor(s)

Prof. Yuichi ONO, Prof. Kimio TAKEYA, Associate Prof. Kanako IUCHI
(International Research Institute of Disaster Science)

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

1.Presentation from Students, for “My Project Management Plan”
Accumulated total voting points by the other students as a stakeholders’ point of view.
2.Wrap up test
Wrap up test, for the most important knowledge items.
Final evaluation will be done 50% from presentation and 50% from rap up test

6. Textbook and references

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

7. Notes

13:00-14:30, 14:40-16:10

©6/1,6/2, @6/15,6/16, ®7/13,7/14, @7/27/28




Name of lecture

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

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.Epithermal deposit

9.Skarn deposit

10.Sea floor hydrothermal deposit and VMS

11.Deposit formed by sedimentary processes

12.0rogenic gold deposit and placer deposit

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 (2005)

Title : Introduction to Ore-Forming Processes, 382p.
Publisher : Wiley-Blackwell

ISBN: 978-0-632-06378-9

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

7. Notes




Name of lecture

Special Lecture on Academia-Industry CollaborationIll (Master’s Course)
Advanced Lecture on Academia-Industry Collaboration Il (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




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 Throughout the year, at any time
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 off
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 Throughout the year, at any time
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 off
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

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)




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

Venue

Instructor(s)

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




Name of lecture

Integration Lab (I-Lab) II

Category Training Subject Semester Throughout the year
Schedule Set by supervisors / students |Credit(s) 1
Language Japanese / English Course All

Graduate School, Department

Venue

Instructor(s)

Advisors of each topic

1. Class subject

Integration Lab II

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) III

Category Training Subject Semester Throughout the year
Schedule Set by supervisors / students |Credit(s) 1
Language Japanese / English Course All

Graduate School, Department

Venue

Instructor(s)

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

Venue

Instructor(s)

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




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

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)




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

Venue

Instructor(s)

The SyDE educational affairs supervisors

1. Class subject

Training for international intelligence II

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)




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




B0

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

Venue

Instructor(s)

Advisors of each topic

1. Class subject

Industry-government-academia collaborative training [

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, gaining the leadership.

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

Industry-Government-Academia Collaborative training 11

Category Training Subject Semester Throughout the year
Schedule Set by supervisors/students  |Credit(s) 1
Language Japanese / English Course All

Graduate School, Department

Venue

Instructor(s)

Advisors of each topic

1. Class subject

Industry-government-academia collaborative training 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, gaining the leadership.

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




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

Venue Set by supervisors / students

Instructor(s) Supervisors of each topic

1. Class subject Autonomous project

Set a task on disaster prevention/mitigation, risk management, energy/environmental
problems etc. for sustainable society and do the task. Improve leadership, execution skills,
and problem-solving ability through the experiences.

2. Objective and summary of
class

3. Goal of study Improve task setting, leadership, and execution abilities

Propose a problem-solving project for a newly set task or a task by fusion/improvement of I-
4. Contents and schedule of |Lab training tasks under the supervision of instructors. Details will be decided through the
class discussion with supervisors. Submit a proposal before and a report after conducting the
project to the SyDE educational affairs committees.

Evaluated based on proposal preparation/writing, execution, report, and presentation.

5. Record and evaluation Presentation at external meeting and social contribution are recommended. Ask the SyDE
method 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.

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

7. Notes (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)




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

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.

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)




Name of lecture

Advanced Technology Management Seminar

Category Training Subject Semester Throughout the year, at anytime
Schedule Tuesday, A.M. 9:00 - 12:00 |Credit(s) 2

Language Japanese Course All

Graduate School, Department |Science, SyDE program

Venue Online

Instructor(s) Profs. Seishi KUDO, Ryuta MASUZAWA, and others

1. Class subject

Advanced Technology Management Seminar

2. Objective and summary of
class

The lectures are for "Innovative Leaders Fostering Course". Details are shown on the website of
ILP (Innovative Leaders Platform).

Researchers are required to have quality such as the power of communication and project
management as well as the research competency. This class provides lectures and trainings to
extend the quality. We also provide lectures consisting of Interdisciplinary works in which
students explore literature, argue a point, and present the results.

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

9 lectures
* Science and society / Transferable skills in research activity
+ Understanding of people and the power of communication x 2
+ Fundamental project management x 3
+ What is Research Integrity?
+ Strategic career design
+ Science and society / Transferable skills in research activity

5. Record and evaluation
method

Need to attend 7 times or more with reporting for 2 credits

6. Textbook and references

The information will be provided at the class

7. Notes

Spring semester (5/18, 25, 6/1, 8, 15, 22, 29, 7/6, 13)
Fall semester (TBA)
(Choose either Spring or Fall semester)




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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