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Rock and Mineral Science II
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1. 1Z%EREH Application of stable isotoeps to ore genesis

2. REQBMEHE

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.

S FEDIERR

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 BEEE

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. BUEEHli A AR LU EE

Attending points and test

6. HEERSIUSEE

(1) ZERNLARHERAL S B A2, BRI R (1996) in japanese
(2) Principles of Isotope Geology G. Faure, Wiley (1986)

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

(4) gk LA m—HERBRBE LA WHE L —, BN, MR TR (2011) 2657 AR

IRt
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Rock and Mineral Science III
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1. 1Z%EREH Advanced Geochemistry : a solid Earth perspective

2. BEDEMERE

S FEDIEER

Understanding geochemical processes on the Earth

4 S %HE

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 off
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, H-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. pUiEET i AR E SUEE

Attending Points, Homeworks and Examination

6. BEERIUVSEE

To be announced

IR

Kakegawa will be coordinate this course. Contact kakegawa for more information.
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Origin of the Earth and Life II
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4 S EHE

BN BEO#EREHEM OB LT~ IR /o382 B2, &)1, BAF, HilE & OVPastor—
Galan Daniel2M 79 T 7E THY  HEARFE R T, TRV T — 50D,
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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 volcanology?2 (Associate Professor Satoshi Okumura)
we discuss the mechanism of volcanic eruptions based on physical and chemical properties off
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—Gal
an 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. IR A RS S UEHE

HEE LR —

6. ZMERLUSEE

HHBLVHEROBRITHEKES D,
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Field Science I
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1. 1Z%EREH Field Science 1

2 BEDEMEHE

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.

S FEDEERR

Understanding basic geological fetaures

4 BEHE

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. ARG AR B S UEHE

attending point and reports

6. ABERLUSEE

handout is provided

1. H&E

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.




HB4 Field Science II
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1. REEB Field Science I
= This is the field excersise course for IGPAS students. There is no reguraly or officially
2 RROBHCHR scheduled field excursion. Please consutl your supervisor or Prof. Kakegawa for more details.
3. 2EDRERIE Understanding basic geological fetaures
4 IBEHE 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 BIEEEE A RS LU E#E |attending point and reports

6. ABELFIUSEE

7. K& Before registration, please contact to Prof Kakegawa.
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Advanced Solid Earth Physics 11
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1. 12%5EH Advanced Solid Earth Physics 11

2 BEDEMEHE

KAAEFLIIBRGEL 2\ o) | FEIITIB - CEG 35,

S FENIERR

4 BEFHE

5. IR A RS S UEE

6. BMELLUSEE

IRt
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Advanced Physical Oceanography
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1. 1Z%EREH Advanced Physical Oceanography
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6. BMELLUSEE
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« Apr. 10 (Fri): Introduction and guidance. General concept and the history of human
security (Oshitani, Egawa)

+ Apr. 17 (Fri): Human security and global health governance 1 (Oshitani)

« Apr. 24 (Fri): Human security and global health governance 2 (Oshitani)

+ May 8 (Fri): Sustainable Development Goals 1 (Egawa)

+ May 15 (Fri): Universal Health Coverage 1 (Egawa)

+ May 22 (Fri): Universal Health Coverage 2 (Egawa)

« May 29 (Fri): Vulnerable population and human security (Egawa)

+ Jun. 5 (Fri); One Health. (Kamigaki)

+ Jun. 12 (Fri): HIV/AIDS and Human security (Tsuchiya)

« Jun. 19 (Fri): Environmental health and human security (Akaike)

+ Jun. 26 (Fri); Global situation of non—communicable disease (Tsuchiya)

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

+ Jul. 10 (Fri): Sustainable Development Goals 2 (Egawa)

« Jul. 17 (Fri): Infectious disease and human security (Kodama)

+ Jul. 24 (Fri): Nutrition and human security (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/

1. EE

JERIC I DR - RERAE /) D) kL BT DO B 5 B B 2RI T 2L,




HB4 BERKEFICHTHRFELEEDOL VYR

B FRLAEE R A F2

BER - B KIEH 17:15~18:45 =Rk 2

HHREE %éﬁ HHEI—R Ea—A

R -FR = R e

B=E %2“12\% E(EFRUER BOEFTE SRR B v/ ZB6
TN — 2z, W E R —B0%, FRREd. T HE—80%., iHEE0.

BEHE Ve e K752 B0 RERFEBRIFITAT) | /NEEEZ (S Er7eR) | & K EdE .,
TR BRIz, TP LOHERS i | M H 2 B0 (2 R AF e R

1. ¥ H ERKFICRT DL ROL VYR

2. REDBEMEME

SEIL, ZLOEMMDERICIHIS IV, R EZ %205, Zfinbo B H, RZHH0
HH L B NMEAZERTIta— <X a7 — (A DOLZRRIE) 12> TRERE
BT D, DT EDIDHFE K THY, 2015F KRGS =l & “‘V“fﬂf I, [
B sFAHZEDORUISNRRESTD ANSI -, RFEETIT, vV F P — % KEIZBITAZ
ZAENSTE DR EZ X —T —RI2, $EIT6 T DR 5 @k 2B A0 2, %I,
15, 18O TR R S % %ﬁx&:a“é

S FEEDIEBR

AT ONF—R) LR FEOBENWEIRRDIENTED,
CSRERAEERICE T A HEERRLL IS T AL TES,

L REIZRUT AREEIEE IR AT LN TES,

. SPHERE Project=°Psychological First Aid (PFANZ DWW TIRRAZ LN TES,
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IRBEDF M Z OV T DI LN TED,
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+ Oct. 7: Registration, Introduction, Learning process and Terminology (Prof. Egawa)
* Oct. 14: The medical and public health response in Great East Japan Earthquake
(Prof. Egawa)

+ Oct. 21: Disasters in Asia (Prof. Egawa)

+ Oct. 28: Nuclear and radiological disaster and medical response (Prof. Yoshio Hosoi)
+ Nov. 4: Sendai Framework for Disaster Risk Reduction (Prof. Egawa)

+ Nov. 11: Man—-made disasters (Prof. Egawa)

+ Nov. 18: SPHERE Project and Psychological First Aid (Prof. Egawa)

+ Nov. 25: Business Continuity Plan of the Hospital (Prof. Egawa)

* Dec. 2: Disaster and infectious disease. (Prof. Eiichi Kodama)

+ Dec. 9: Support receiving capacity. (Prof. Hiroyuki Sasaki)

+ Dec. 16: Disaster and mental health (Prof. Hiroaki Tomita)

* Dec. 23: Disaster and public health (Prof. Shinichi Kuriyama)

« Jan. 6: Disaster and comprehensive health care (Prof. Ken Osaka)

+ Jan. 13: Disaster and Medical Information (Prof. Susumu Fujii)

+ Jan. 20: Maternal and child health in disaster (Prof. Masatoshi Saito)

« Jan 27: Prepared community HUG® (Prof. Egawa)
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(MZETIX 20
+ Koenig and Schultz’ s Disaster Medicine (2nd Edition) ISBN 978-1107040755
+ Ciottone’s Disaster Medicine (2nd Edition) ISBN 978-0323286657
- DMATHEHET % 2K (H A5E) ISBN 978-4892698590
+ SPHERE handbook 2018, Sphere Project (Downloadable for free)
+ Sendai Framework for Disaster Risk Reduction (Downloadable for free)
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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.



Moral Value (S8 E:4 ) Leadership

Communication

Internationality Ability

Inquiry Skill il B8 Bird’s eye view

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,
2020.

(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 2019 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.

(Including those entered in the fall of 2018 and are now enrolled in the second year of the 2-year
program)

(3) Those who enter or transfer to the first year of the 3-year doctoral 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.



Dynamic Earth

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

Graduate School

Department

Graduate School of

Earth Science

Science Geophysics
Quantum Science and Energy Engineering
Chemical Engineering
Graduate School of o i o
o Civil and Environmental Engineering
Engineering ) o .
Architecture and Building Science
Management Science and Technology
Graduate School of Applied Information Sciences

Information Sciences

Human-Social Information Sciences

Graduate School of

Frontier Sciences for Advanced

Environmental Studies Environment

Graduate School of
o Medical Sciences
Medicine

Japanese Studies
Graduate School of Arts
Global Humanities
and Letters )
Integrated Human Sciences

Graduate School of _
Economics and Management

Economics

[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.
(*) However, those who enroll in the medical course at the Graduate School of Medicine without
entering the first half of the SyDE course may complete the five-year program with the standard

term of the medical course (4 years).

(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 2020 and may change. Please confirm the latest information
on the WISE Program for the SyDE website (below).

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

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

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

Credits and
Course Subjects
Classification Course Method Remarks
(Department offers)
Required |Elective |Optional
Core Subject |Global Risk Management 2
Geography 2
Rock and Mineral Science I1 2
Rock and Mineral Science III 2 Farn 4 or more credits from
.. . the courses on the left or
Origin of the Earth and Life II 2 !
; : those approved by the SyDE
Academic  |Field Science I 1
' Academic Registrars
Integration  |Field Science 11 1 .
Committee.
Subject ; ;
Advanced Solid Earth Physics II 2 Must take courses which are
*) .
Advanced Physical Oceanography 2 offered by a different
department from your home
Ecological Engineering 2 department.
Environmental Microbial 5
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

NS N TN NG T N S B I (S R ST i S T \S 2 N S i B \S B B \S)

International Energy and Resource

Strategies

Environmental Security and Energy

Security

Human Security and Global Health

Health and Social resilience for

large-scale disaster

Behavioral Science (Special

Lecture)

Seminar on Urban Environmental

Policy

Disaster Management Laws

Training

Subject

Integration Lab (I-Lab) I

Integration Lab (I-Lab) II




Training for international

intelligence |

Training for international

intelligence 11

Major

Research

pas

Must

Master’s

Courses

N

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

School of Economics

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

completion of the department at the time of application.

(*) Some courses are offered every other year.

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

Course Subjects

Credits and

Classification Course Method Remarks
(Department offers)
Required | Elective | Optional
Industry-government-academia |
collaborative training
Training Subject Autonomous project 1
Overseas training 2
Earn two or more credits from
Advanced Technology ) )
2 the subjects listed on the left.
Management Seminar




Major

Advanced Research

Must pass
Doctoral

Courses

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

of Economics

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

completion of the department at the time of application.




5. Syllabus

Name of lecture

Global Risk Management

Category Core Subject Semester TBA
Schedule Intensive course Credit(s) 2
Language Japanese and English Course All
Graduate School, Department |Engineering, Civil and Enviromental Engineering

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

Period at Room 221 of Earth Science Building

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)
SUER - GrEESE - AR 2009 “Discovering Japan: a New Regional
Geography”, 1 [EELT

7. Notes

Email isoda.tohoku.univ@gmail.com




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

Period at Room 506 of Earth Science Building

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) BEFRNARRERAL T, EFE, A TES, BORR TR (1996) in japanese
(2) Principles of Isotope Geology G. Faure, Wiley (1986)

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

(4) HER & - ERERTE & B -, B, MEORIBIS (2011) Fevr R

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

Period at Room 506 of Earth Science Building

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 II

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

Period at Room 503 of Earth Science Building

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 volcanologyl (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. (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. 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 11

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.




Name of lecture

Advanced Solid Earth Physics II

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

Graduate School, Department

Science, Earth Science

Venue

Instructor(s)

1. Class subject

Advanced Solid Earth Physics I1

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

Advanced Physical Oceanography

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

Graduate School, Department

Science, Earth Science

Venue

Instructor(s)

1. Class subject

Advanced Physical Oceanography

2. Objective and summary of
class

*TBA

3. Goal of study

4. Contents and schedule of
class

5. Record and evaluation
method

6. Textbook and references

7. Notes




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 the foundations and methods of using ecosystem
models that are tools that play an important role m understanding ecosystems as integrated
systems.

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.

3. Goal of study

4. Contents and schedule of
class

1st Formation and maintenance mechanisms of biodiversity
2nd Fundamentals of ecological models and its Applications
Each of 2 themes is treated 6 to 7 times.

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

2. Objective and summary of
class

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

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

3. Goal of study

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

4. Contents and schedule of
class

1. Introduction

2. Basic knowledge on environmental microorganisms (1)

3. Basic knowledge on environmental microorganisms (2)

4. Basic knowledge on environmental microorganisms (3)

Ist report

5. Wastewater treatment and activated sludge processes

6. Analysis of activated sludge and mixed cultures

7. Anaerobic microorganisms and methane fermentation

8. Methane fermentation for wastewater treatment and bioenergy production

9. Biological hydrogen production

2nd report

10. Microorganisms related to nitrogen cycle

11. Biological nitrogen removal processest |

12. Polyphosphate accumulating organisms and biological P removal processes
13. Microorganisms related to S cycle and their application to engineered processes
3rd report

14. Presentation and discussion on environmental microorganisms and their use in
engineered systems

15. Overall review

5. Record and evaluation
method

Being evaluated based on exa ms , reports and presentation.

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

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

3. Goal of study history and cognition.

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 historyl - 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

4. Contents and schedule of
class

5. Record and evaluation

Grade will be eval uated by students'presentation
method

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

O 0 3 O L A W —

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

1st 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. fh Mg A A 7 F A T.%(infrastructure Maintenance Engineering)
Author : ETARFEE A A T F 2 AT FHEE /N E B2 (Joint Task Committee on
Maintenance Engineering, JSCE)

Publisher : BUR RS AR (University of Tokyo Press)

Year : 2004

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

2. 20074EHIE = 7 ) — MERERGE [MEFFEPEMR] (Standard Specification for
Concrete Structures-2007,Maintenance)

Author : TRE 27 Y — M H 23 (Concrete Committee, Japan Society of Civil
Engineers)

Publisher : #E[H 5 A 12523 (Japan Society of Civil Engineers)

Year : 2007

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

3.7y bRV A MEAASOHkE

Author : #1175 A K54 (Japan Society of Civil Engineers)
Publisher : £ & Hiff

Year : 2005

ISBN/ISSN : 4-7655-11679-2

4B T T AT IR

Author : (Z83%h) K% 23 (Japan Society of Civil Engineers)
Publisher : AL HR(IE)

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

-- Ist 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

2. Objective and summary of
class

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.

3. Goal of study

4. Contents and schedule of
class

. 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

9. issues on disaster information

10. Identification of each disaster

el N e R I N

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

5. Record and evaluation
method

Report, presentation and final examination.

6. Textbook and references

1. BARKEL K DR
Author : /KA 7]
Publisher: BURUR = HRE
ISBN/ISSN:4130627082

2. RELIER

Author : B R K0 A ZE AT
Publisher: B AU K22 H RS
ISBN/ISSN: 9784130510882

3.THBAARKEREZ DN T2 M - HEE OAD =X AL EDERE
Author: )15 # S E (GLHR)

Publisher: B3 &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

2. Objective and summary of
class

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.

3. Goal of study

4. Contents and schedule of
class

. 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

O 0 3 O L K W N —

5. Record and evaluation
method

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

6. Textbook and references

The following reference book.

1. Safety-1 & Safety-2 A~ R AL MOk & KK (Safety-1 and Safety-11 The
Past and Future of Safety Management)

Author : =V v 7 « kLT 7L (Erik Hollnagel) % (ALASIER -
EN,

Publisher : ¥/ 3%

Year : 2015

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

NN

2.E LY RV =T Y S

Author : =V v 7 « BRIV RS (LA ER -
Publisher : A F}fzH

Year : 2014

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

AN NG

3LV ATV =T Y 7 AL FeE-
Author : =V v 7 « RV F T fhfmE (ALA EREER)
Publisher : A Bl

Year : 2012

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

7. Notes

From August 19th (Wed.) to 21th (Fri.), 2020. 8:50~16:20 each day. (tentative)




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)
Debate on global problems (4)
Debate on global problems (5)
Summary

O XNk L=
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13.
14.
15.

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)

5th: 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 Analysis (2)

12th: Accident Models

13th: High Reliability Organizations

14th: Resilience Engineering (1)

15th: Resilience Engineering (2)

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 FUJIIWARA

1. Class subject

Econometric System Analysis

2. Objective and summary of
class

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

3. Goal of study

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

4. Contents and schedule of
class

(1) Introduction: What is econometrics?

(2) Classical linear regression models and mathematical concepts (1)
(3) Classical linear regression models and mathematical concepts (2)
(4) Classical linear regression models and mathematical concepts (3)
(5) Endogeneity and the method of instrumental variables

(6) Spatial econometrics and spatial weight matrix

(7) Geographical Information Systems (GIS)

(8) Spatial autocorrelation and Moran's |

(9) Moran's I test

(10) Spatial linear regression models

(11) The spatial lag model and the SARAR(1,1) model

(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

Class activities and the final exam.

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

Graduate School, Department

Information Sciences, Human-Social Information Sciences

Venue

Graduate School of Information Sciences 412

Instructor(s)

Assoc. Prof. Naoya FUIIWARA, Assis. Prof. Tomokatsu ONAGA

1. Class subject

Econophysics

2. Objective and summary of
class

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

3. Goal of study

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

4. Contents and schedule of
class

(1) Introduction: Modelling “Cities”
(2) Complex networks

(3) Nonlinear phenomena

(4) Models in urban economics(1)

(5) Models in urban economics(2)

(6) Scaling laws in cities

(7) Spatial models of cities(1)

(8) Spatial models of cities(2)

(9) Spatial models of cities(3)

(10) Infrastructure networks

(11) Understanding cities from data(1)
(12) Understanding cities from data(2)
(13) Analysis of human mobility data
(14) Application of human mobility analysis
(15) Towards new science of “cities”

5. Record and evaluation
method

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

6. Textbook and references

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

Publisher: Cambridge University Press

Year:2016

7. Notes

Office hours: 14:00-15:00 on every Wednesday or by appointment.




Name of lecture

Socioeconomic Network Analysis

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

Graduate School, Department

Information Sciences, Human-Social Information Sciences

Venue

Instructor(s)

1. Class subject

Socioeconomic Network Analysis

2. Objective and summary of
class

*TBA

3. Goal of study

4. Contents and schedule of
class

5. Record and evaluation
method

6. Textbook and references

7. Notes




Name of lecture

Urban Economics

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

Graduate School, Department

Information Sciences, Human-Social Information Sciences

Venue

Graduate School of Information Sciences 412

Instructor(s)

Assoc. Prof. Ryo ITOH

1. Class subject

Urban Economics

2. Objective and summary of
class

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

3. Goal of study

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

4. Contents and schedule of
class

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

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

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

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

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

(8) Fundamental theory for analysing traffic cobgestion

(9) Equilibrium city size and the developer theorem

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

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

(13) Tax competition: Theory & empirics

(14) Input-output analysis and CGE models

(15) Review session and examination

5. Record and evaluation
method

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

6. Textbook and references

7. Notes

Office hours: By appointment.




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 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.
This lecture will be in English but uses a Japanese textbook.

3. Goal of study

Some specific aims. 1. To be able to establish a general equilibrium model. 2. To understand
some approaches to social science.

4. Contents and schedule of
class

1 Introduction

2 Background of New Trade Theory

3 Dixit-Stiglitz model

4 One-factor model: the HME and welfare

5,6 Two-factor model: capital mobility and industry location
7 New Economic Geography and equilibrium stability
8 Core-Peariphery model

9 Quasilinear model

10 Re-dispersion by labor costs

11 Re-dispersion by urban costs

12 Gravity model

13 Firm heterogeneity

14 Gains from trade

15 VES and others

5. Record and evaluation
method

The level of class participation (30%), homeworks (30%) and the final report (40%).

6. Textbook and references

1. ZE[RIRR

Author: EEES | HIEA|
Publisher : BUERR 7 HT HAL
Year:2016
ISBN/ISSN:9784492314852

7. Notes

Lecture slides are 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

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 Studies Mid Lecture Room 207

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 lectrure, 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.

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

3. Goal of study

To understand the basic concepts in game theory and apply them in various fields.

4. Contents and schedule of
class

. Invitation to game theory

. Basic knowledge for games in strategic form

. Games in extensive form---Perfect information

. Application

. Application in markets of imperfect competition
. Mixed strategies

. Extensive game

. Repeated games

. Application

10. Games in strategic form---imperfect information
11. Bargaining game

12: Cooperative game

13: Application

14. Summary

15: Examination

O 0 3 O L A W N —

5. Record and evaluation
method

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

6. Textbook and references

1. ¥ F—n 7 — LA
Author : JEFER

Publisher : H A% 7 8 i it
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
Schedule Credit(s) 2
Language Japanese Course All

Graduate School, Department

Information Sciences, Human-Social Information Sciences

Venue

Instructor(s)

1. Class subject

Mathematics for applied economics

2. Objective and summary of
class

*TBA

3. Goal of study

4. Contents and schedule of
class

5. Record and evaluation
method

6. Textbook and references

7. Notes




Name of lecture

Cost-Benefit Analysis

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

Graduate School, Department

Information Sciences, Human-Social Information Sciences

Venue

Civil Engineering and Architecture, 205

Instructor(s)

Prof. Tatsuhito KONO

1. Class subject

Cost-Benefit Analysis

2. Objective and summary of
class

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

3. Goal of study

The target of this lecture is to understand the cost-benefit analyses (e.g., hedonic approach,
travel cost method) and to learn the economic background of the methods.

4. Contents and schedule of
class

No.1 Introduction to project evaluation

No.2 Case studies of project evaluation (roads and flood control)

No.3 Practice of project evaluation (institution and practice)

No.4 Theory of cost benefit analysis of transportations projects

No.5 Theory and practice of benefit incidence table for transportation projects
No.6 Definition and measurement of environmental benefits

No.7 Case studies of environmental benefit measurement

No.8 Definition and measurement of benefit of parks

No.9 Theory of insurance and behavior under uncertainty

No.10 Definition and measurement of benefit of uncertainty

No.11 Definition and measurement of benefit of natural disaster prevention projects
No.12 Welfare foundations of cost benefit analysis: efficiency

No.13 Welfare foundations of cost benefit analysis: equity

No.14 Social discounting rate

No.15 Final Test

5. Record and evaluation
method

Attendance (20%), exercise (30%) and final exam (50%)

6. Textbook and references

1. 2 A OB 28 A
Author : FREZ T
Publisher : SEELEE

Year : 1997

ISBN/ISSN : 4326548061

2. &5 TRRBE T e Y = 7 b OFHMi(Zerbe, Jr., R. O. and Dively, D. D.: Benefit-cost
Analysis: in Theory and Practice, HarperCollins College Publishers, 1994)

Author : FREZEZH . HHEREHR

Publisher : = = J4f:

Year : 1995

ISBN/ISSN : 4339051993

7. Notes

HP : http://www.plan.civil.tohoku.ac.jp/regi/morisugi/
Office hours : You can come to the office with appointments by email in advance.




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.

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

el N e RV I R

5. Record and evaluation
method

Presentation and short report on your statistic model analysis on your own subject.

You select a GLM, which is suitable to the data generation process and observation process
of your topic.

Your topic should be selected from (1) topic of your Master/Doctor study, (2) Data from
your original survey or measurement, (3) Get from any published book or materials, (4)
Virtual survey data produced through random numbers and hypothesized data generation
process.

Presentation of 10minute, followed by 5 minutes question and discussion. You may prepare
a Powerpoint/Keynote presentation file.

Short report of 3-6 pages of A4 sheets includes purpose, selection of GLM, data, estimated
result, discussion, and references.

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 Lecture Room1

Instructor(s)

Assoc. Prof. Gregory TRENCHER

1. Class subject

International Energy and Resource Strategies

2. Objective and summary of
class

What type of energy system and management of natural resources is required to attain a
sustainable world? In this lecture, after building understanding into our current use of
energy and resources and associated issues, students will examine governance strategies to
increase the sustainability of our current society. By focusing on energy and resources such
as fossil fuels, hydrogen, energy recovery from waste, and the recycling of metals, we will
consider the advantages and weakness of each and build the capacity to come up with
technologies, policy and governance strategies to promote their sustainable use.

3. Goal of study

4. Contents and schedule of
class

Week 1:
Week 2:
Week 3:
Week 4:
Week 5:
Week 6:
Week 7:

Sustainability and planetary boundaries

Footprints and resource depletion

Fossil fuels

Biotic resources and land use

Biopolymers

Abiotic resources

Circular economy I

Week 8: Circular economy II

Week 9: Coal electricity in Japan I

Week 10: Coal electricity in Japan II

Week 11: Activity: Mapping out lock-in in energy and socio-technical systems
Week 12: Strategies to Diffuse Fuel Cell Vehicles in Japan

Week 13: Strategies to Diffuse Fuel Cell Vehicles in California

Week 14: Activity: Strategies to accelerate Fuel Cell Vehicle diffusion
Week 15: Final presentation

5. Record and evaluation
method

Attendance - 25%
Separate written assessment and presentation tasks from each lecturer - 75%

6. Textbook and references

Textbook and notes provided in class.

7. Notes

Course taught in English by Assoc. Prof. Gregory TRENCHER and Assoc. Prof. Guido
GRAUSE.




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

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

. 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

O 0 3 O L A W IN —

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




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

Seminar Room 2, 2nd Floor Temporary Building (Medical Science) B06 in Seiryo Campus.

Instructor(s)

Profs. Shinichi EGAWA, Hitoshi OSHITANI, Eiichi KODAMA, Takaaki AKAIKE,
Taro KAMIGAKI, Naho TSUCHIYA, and Prof. Aya GOTO in Fukushima Medical
University

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

* Apr. 17 (Fri): Human security and global health governance 1 (Oshitani)

= Apr. 24 (Fri): Human security and global health governance 2 (Oshitani)

* May 8 (Fri): Sustainable Development Goals 1 (Egawa)

* May 15 (Fri): Universal Health Coverage 1 (Egawa)

* May 22 (Fri): Universal Health Coverage 2 (Egawa)

* May 29 (Fri): Vulnerable population and human security (Egawa)

= Jun. 5 (Fri): One Health. (Kamigaki)

= Jun. 12 (Fri): HIV/AIDS and Human security (Tsuchiya)

* Jun. 19 (Fri): Environmental health and human security (Akaike)

* Jun. 26 (Fri): Global situation of non-communicable disease (Tsuchiya)

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

= Jul. 10 (Fri): Sustainable Development Goals 2 (Egawa)

* Jul. 17 (Fri): Infectious disease and human security (Kodama)

= Jul. 24 (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.




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

Seminar Room 2, 2nd Floor Temporary Building (Medical Science) B06 in Seiryo Campus.

Instructor(s)

Profs. Shinichi EGAWA, Eiichi KODAMA, Kiyoshi ITO, Koichi CHIDA,
Susumu FUITIWARA, Hiroyuki SASAKI, Ken OSAKA, Hiroaki TOMITA,
Masaharu NAKAYAMA, Masatoshi SAITO, Yoshio HOSOI

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

The 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. 7: Registration, Introduction, Learning process and Terminology (Prof. Egawa)
*Oct. 14: The medical and public health response in Great East Japan Earthquake (Prof.
Egawa)

+Oct. 21: Disasters in Asia (Prof. Egawa)

*Oct. 28: Nuclear and radiological disaster and medical response (Prof. Yoshio Hosoi)
*Nov. 4: Sendai Framework for Disaster Risk Reduction (Prof. Egawa)

*Nov. 11: Man-made disasters (Prof. Egawa)

*Nov. 18: SPHERE Project and Psychological First Aid (Prof. Egawa)

*Nov. 25: Business Continuity Plan of the Hospital (Prof. Egawa)

*Dec. 2: Disaster and infectious disease. (Prof. Eiichi Kodama)

*Dec. 9: Support receiving capacity. (Prof. Hiroyuki Sasaki)

*Dec. 16: Disaster and mental health (Prof. Hiroaki Tomita)

*Dec. 23: Disaster and public health (Prof. Shinichi Kuriyama)

«Jan. 6: Disaster and comprehensive health care (Prof. Ken Osaka)

+Jan. 13: Disaster and Medical Information (Prof. Susumu Fujii)

+Jan. 20: Maternal and child health in disaster (Prof. Masatoshi Saito)

+Jan. 27: Prepared community HUG® (Prof. 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.




Name of lecture

Behavioral Science (Special Lecture)

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

Graduate School, Department

Faculty of Arts and Letters

Venue

Graduate School of Arts and Letters Building, Room431

Instructor(s)

Prof. Yoshimichi SATO

1. Class subject

Sociology of Risk and Disaster Prevention

2. Objective and summary of
class

This course covers the following topics by reading book chapters of the textbooks:
1. Social capital and disaster prevention

2. Local fire-fighting organizations

3. Disaster prevention and community

4. Volunteers and disasters

3. Goal of study

Students will examine measures and policies to reduce the risks of natural disasters and
prevent disasters through theories and methodology of social sciences and sociology in

4. Contents and schedule of
class

. Introduction

. Local knowledge

. Local community part 1

. Local community part 2

. Volunteers and disasters

. Recovery processes after disasters part 1

. Recovery processes after disasters part 2

. Governance and disasters

9. How to build community to prevent disasters
10. Introduction to social capital

11. The concept of social capital part 1

12. The concept of social capital part 1

13. Social capital and Kanto great earthquak
14. Social capital and Hanshi-Awaji great earthquak
15. Review of the classes

el N e RV I N

5. Record and evaluation
method

Term paper 60% and class attendance 40%

6. Textbook and references

(1) &R (B, 2012, B R DtEE % — B aia=7 s Otk < (552
i), RS A

(2) X =z )L - TILRY T, 2015, [REFEIZIBITH Y — ¥ /L v 2L DOEE 120
M H L L DU RO ], SR LY 7 EE,

7. Notes

Office hour: 12:00-13:00. Make an appointment beforehand.




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 “Urban Environmental Policy” and covers the fundamental and
thorough principles of global and urban environmental problems. The detailed
understanding of “Urban Environmental Policy” is desirable for careers in public/private
services. This course will be held jointly with the Graduate School of Public Policy and the
Graduate School of Law.

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

(1) The basis of a city environmental performance

(2) The review of environmental laws

(3) Law and economics concerning a city enviroment

(4) Global environment problems

(5) Law and economics of decentralized approach

(6) Law and economics of an intentionality and the regulatory technique

(7) Law and economics of an economic approach

(8) The policy mix of an environmental performance

About the key issues, we plan to exchange opinions interactively during 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

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

2. Objective and summary of
class

Considering the revision and establishment of laws after the Great East Japan Earthquake
(GEJE), we will lecture which points were improved in current disaster management laws
and what should be improved in future.

3. Goal of study

Overview the legal system of disaster management, and understand the present problems;
1 What kind of concept current legal system is based on.

ii The problems which have not been tackled by current legal system.

iii Desirable shape of legal system.

4. Contents and schedule of
class

(1) Amendment of Disaster Countermeasure Basic Act (Revised in 2012 and 2013)

(2) The Disaster Relief Act and its problems

(3) A legal system and its problems on disaster recovery

(4) A legal system and its problems on disaster restoration

(5) A legal system and its problems on disaster mitigation,

We will refer to the real situations of application in the GEJE.

(7 classes for (1) and 8 classes for (2) — (5))

About the key issues, we plan to exchange opinions interactively during class.We plan to
have a group discussion in the last class.

5. Record and evaluation
method

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

6. Textbook and references

Reference :

Akio Shimada “Practice Improving Area Disaster Management Ability —Lessons and
Problems of the Great East Japan Earthquake”, Gyosei

Osato Ikuta “Bousai Hou (DM Law)”, Sinzansha

Yasutaka Abe “Laws and Policies for the Great Earthquake” Nippon Hyoron Sha

Bousai Gyosei Kenkyukai ” Article by Article Commentary of Disaster Management Law
3rd ed., 2016, Gyosei

7. Notes

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




Name of lecture

Integration Lab (I-Lab) I

Category Training Subject Semester Fall Semester
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 I

2. Objective and summary of
class

Project-Based Learning (Project-Based Learning; PBL) with a focus on industry-academia
collaboration in order to acquire social and academic backgrounds, methods, and required
knowledge and skills that contribute to risk management in a broad sense and sustainable
development of society. 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 Fall Semester
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




Name of lecture

Training for international intelligence I

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 prescribed document to
the SyDE educational affairs supervisors and be advised and approved. Submit a report within
two weeks after the event to own research supervisor and get approved on own lecture card.

5. Record and evaluation
method

Two credits for the total of 30 hours attendance. Submit your lecture card to the SyDE
education affairs supervisors at the end of the semester you want to get the credits. The
approval on the lecture card can be carried over into next semester/fiscal year if the attendance
hours do not meet the criteria for the credit.

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 11

2. Objective and summary of
class

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

3. Goal of study

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

4. Contents and schedule of
class

Attend international conferences, symposiums, workshops, research meeting etc. or conduct
international collaborative research at foregin contries. First, submit a prescribed document to
the SyDE educational affairs supervisors and be advised and approved. Submit a report within
two weeks after the event to own research supervisor and get approved on own lecture card.

5. Record and evaluation
method

Two credits for the total of 30 hours attendance. Submit your lecture card to the SyDE
education affairs supervisors at the end of the semester you want to get the credits. The
approval on the lecture card can be carried over into next semester/fiscal year if the attendance
hours do not meet the criteria for the credit.

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




Name of lecture

Industry-government-academia collaborative training

Category Training Subject Semester Fall Semester
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




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

2. Objective and summary of
class

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

3. Goal of study

Improve task setting, leadership, and execution abilities

4. Contents and schedule of
class

Propose problem-solving stragey for a newly set task or a task by fusion/improvement of i-
Lab training tasks under the supervision of supervisors. Details will be decided through the
discussion with supervisors. Submit a proposal before and a report after conducting the task
to the SyDE educational affairs supervisors.

5. Record and evaluation
method

Evaluated based on proposal preparation/writing, execution, report, and presentation.
Presentation at external meeting and social contribution are recommended. Ask the SyDE
educational affairs supervisors for the deadline of report submission if the project is
conducted near the end of fiscal year.

6. Textbook and references

Be advised from advisors

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

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

Train 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 eye in own field and establish human

4. Contents and schedule of
class

Do own resarch with internatioanl collaborators or apply international internship. First, submit
a prescribed 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 training. Ask the SyDE
educational affairs supervisors for the deadline of report submission if the training is conducted
near the end of fiscal 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, Friday and Saturday |Credit(s) 2
Language Japanese Course All

Graduate School, Department

Tuesday : Engineering Laboratory Complex Building, Room 110 (Spring semester), 101 (Fall

Venue semester)
Friday and Saturday : Off-site training
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
* Interdisciplinary work x 3
* Strategic career design
* Understanding of people and the power of communication (Off-site training)
* Fundamental project management x 3
+ Gray area of research ethics

5. Record and evaluation
method

Need to attend 7 times or more (including off-site-training) with reporting for 2 credits

6. Textbook and references

The information will be provided at the class

7. Notes

Spring semester (5/12, 19, 22, 23, 6/2, 9, 16, 23, 30,7/7)
Fall semester (10/6, 13, 16, 17,27, 11/10, 17, 24, 12/1,8)
(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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	世界リスクマネジメント
	シラバス（日本語）

	
	01）Geography_理学研究科地学専攻
	シラバス（日本語）

	02）Rock and Mineral Science II_理学研究科地学専攻
	シラバス（日本語） 

	03）Rock and Mineral Science III_理学研究科地学専攻
	シラバス（日本語）

	04）Origin of the Earth and Life II_理学研究科地学専攻
	シラバス（日本語）

	05）Field Science I_理学研究科地学専攻
	シラバス（日本語）

	06）Field Science II_理学研究科地学専攻
	シラバス（日本語）

	07）Advanced Solid Earth Physics II_理学研究科地学専攻※2021年開講
	シラバス（日本語）

	08）Advanced Physical Oceanography_理学研究科地学専攻※2021年開講
	シラバス（日本語）

	09）生態工学_工学研究科土木工学専攻
	シラバス（日本語）

	10）環境微生物工学_工学研究科土木工学専攻
	シラバス（日本語）

	11）都市景観論_工学研究科土木工学専攻
	シラバス（日本語）

	12）耐震設計論_工学研究科土木工学専攻
	シラバス（日本語）

	13）維持管理工学_工学研究科土木工学専攻
	シラバス（日本語）

	14）水循環システム論_工学研究科土木工学専攻
	シラバス（日本語）

	15）防災システム論_工学研究科土木工学専攻
	シラバス（日本語）

	16）リスク管理学特論_工学研究科技術社会システム専攻
	シラバス（日本語）

	17）リスク評価・管理学論_工学研究科技術社会システム専攻
	シラバス（日本語）

	18）科学技術コミュニケーション論_工学研究科技術社会システム専攻
	シラバス（日本語）

	19）安全マネジメント論_工学研究科技術社会システム専攻
	シラバス（日本語）

	20）計量システム分析_情報科学研究科人間社会情報科学専攻
	シラバス（日本語）

	21）経済物理学_情報科学研究科人間社会情報科学専攻
	シラバス（日本語）

	22）社会経済ネットワーク分析_情報科学研究科人間社会情報科学専攻※2021年開講
	シラバス（日本語）

	23）都市経済学_情報科学研究科人間社会情報科学専攻
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	Syllabus (English) 

	32）巨大災害に対する健康と社会のレジリエンス_医学系研究科
	Syllabus (English)

	33）行動科学各論_文学研究科総合人間学専攻
	Syllabus (English) 

	34）都市環境政策論演習_法学研究科公共政策大学院
	Syllabus (English) 

	35）防災法_法学研究科公共政策大学院
	Syllabus (English) 


	
	1）I - ラボ研修 I
	Syllabus (English) 

	2）I - ラボ研修 II
	Syllabus (English) 

	3）国際知育成研修 I
	Syllabus (English) 

	4）国際知育成研修 II
	Syllabus (English) 


	修士研修
	Syllabus (English) 

	
	1）産官学協働研修
	Syllabus (English) 

	2）自主企画研修
	Syllabus (English) 

	3）海外研修
	Syllabus (English) 

	4）高度技術経営塾
	Syllabus (English) 


	博士研修
	Syllabus (English) 


