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(1) What Is the Human Security Engineering Education Program?

Educational objective:

Motivating creative, international and independent researchers and engineers with training in
four related academic fields.

To achieve the educational objectives of the Human Security Engineering Education (HSE)
Program, we provide the HSE courses of the program, the basic subjects in the four academic fields,
and the overseas internship through the English language. The Graduate School of Engineering
(three departments related to global engineering, Department of Architecture and Architectural
Engineering), the Hall of Global Environmental Research, the Graduate School of Global
Environmental Studies, and the Disaster Prevention Research Institute are participating in this

program and are responsible for training and research.

(2) Educational Policy

Our policy is intended for master and doctoral students to provide interdisciplinary and solid
education in the core fields and four related fields (urban governance, urban infrastructure
management, health risk management, and disaster risk management). The study of these topics will
equip researchers and engineers with the ability to apply their knowledge in an integrated manner
toward ensuring urban human security, as well as the ability to promote these technologies.
Specifically, we aim to promote researchers and engineers who possess sophisticated creativity (in
addition to having a wide range of knowledge, the ability to go beyond the boundaries of the existing
specialized fields), internationality (the ability to present and debate research in English, perform
education and research activity in foreign countries, ability to build international human networks),
and independence (the ability to plan research, leadership in education and research, ability to secure
research funds, and problem-solving ability in the field). To achieve the educational objectives above,
we designate “Human Security Engineering” as the compulsory subject for all students and include
English instruction in our courses. Additionally, to enable students at the overseas campuses to
participate in the program, we will also provide intensive lectures at the sites through a remote

lecturing system and e-Learning system.

(3) HSE Program Students

The following type of students will be admitted to the program: The master course student who
entered the Graduate School of Engineering (three departments related to global engineering) and is

assigned to the Integrated Engineering Course, Human Security Engineering Field (5 years course).



(4) HSE Program: Subjects Available for Study

Hrs/Week Course Available for
. . . . Specification
Cronpiig || (Gt Stbject [[e2sierClinCharey 1st 2nd Credity Core | Major | ORT | Minor | Master Doctoral
Semester | Semester subject | subject | subject | subject [ course course
Matsuoka, Monnai, Ohtsu,
10X301 | Human Security Engineering Tanaka(Hiro), Tatano, 2 2 O Compulsory
Shaw, Kobayashi
M i, Kanki, Sh:
Group A | 10X303 Urban Governance onnal, Ranxl, Siaw, 2 2 O O O O O
Furusaka
Group A | 10X305 | Lectures on Urban Governance 1 Assorted Instructors 2 2
Group A | 10X307 | Lectures on Urban Governance 2 Assorted Instructors 2 2 @] O O
Group B | 108311 Urban Infrastructure Ohtsu and Assorted ) ) o o o o o
Management Instructors
Lectures Urban Infrastractu
Group B | 10X315 ctures on Lrban tnfrastracture Assorted Instructors 2 2 O O O
Management 1
Lectures Urban Infrastractu
Group B | 10X317 ctures on Lrban tnfrastracture Assorted Instructors 2 2 O O (@)
Management 2
Lectures on Environmental
Group C | 10X321 Risk Management Leader Fujii, Tanaka(Hiro), Shimizu 2 2 @] @] O @] @]
Lectr Envi tal Risk
Group C | 10X323 ctures on Environmental K1 Assorted Instructors 2 2 O O (@)
Management 1
Lectr Envi tal Risk
Group C | 10X325 ctures on Environmental K1 Assorted Instructors 2 2 O O (@)
Management 2
ES
M t of Global . .
Group C | 733103 anagement of &rloba Funakawa, Shibata, Yamashita 2 2 O O (@) (@)
Resources and Ecosystems
K. . -
Ei tal Ethi d .
Group C | 733104 nV{ronmen s :«%n Shaw, Gannon, Singer 2 2 O O O O
Environmental Education
Group D [ 10X333 | Disaster Risk Management Tatano, Yokomatsu 2 2 @) @) O O O
Lect: Disaster Risk
Group D | 10X335 ctures on Disaster Ris Assorted Instructors 2 2 @] O O
Management 1
t Disaster Risk
Group D | 10X337 Lectures on Disaster Ris Assorted Instructors 2 2 O O O
Management 2
Internship for Human Securit;
10X339 p . v oty 2) 2) 2 O O O
Engineering (Short)
L0X341 Advanced Capstone Project ® ® 3 o o o
(Long)
loyasy | Human Security Engineering ) ) 4 o} Compulsory
Seminar A
10X352 Human Secur.lty Engineering 4) “) 4 O Compulsory
Seminar B
Infrastructural Structus
10W001 nirastructural Structure Assorted Instructors 2 2 @) O @) @)
Engineering
Hydraulic Engineering for Hosoda, Toda, Gotoh,
10F065 | Infrastructure Development and | Tachikawa, Kisihida, Harada, 2 2 O O (@) (@)
Management Sanjou, Khayyer, Kim
10F067 Structural Stability Shirato, Sugiura 2 2 O O (@) (@)
Material and Structural Syst Mi , Kawano, Hattori,
L0F068 aterial and Structural System iyagawa, Kaw: ) N o o o o
& Management Yamamoto
10F011 | Computational Fluid Dynamics Ushijima, Gotoh, Khayyer 2 2 O O @) @)
Earthquake Engineering/Lifeli . .
10F261 | CAThauaKe r?gmeérmg/ Hietne Kiyono, Igarashi 2 2 O O @) @)
Engineering
. Hori, Sumi, Tanaka(Shige)
10F100 Applied Hydrol S ’ .
pplie¢ Hydrology Kido, Takemon, Tanaka(Ken) 2 2 © © © ©
Case Studies Harmonizing ..
: Takara, Nak H X
10F103 Disaster Management and akara, X agawa( aJnjne) 2 2 O O @) @)
. R Nakakita, Mase, Mori
Environment Conservation
Integrated Disasters and Fujita, Hiraishi, Yoneyama,
10F106 Resources Management in Kawaike, Takebayashi, 2 2 O O O O
Watersheds Tsutsumi, Baba




Hrs/Week Cv.;nurse. Available for
Specification
Cromeliy || @ Srbisst Iy M (Elimrs st 2nd Credics Core | Major [ ORT | Minor | Master Doctoral
Semester | Semester subject | subject | subject | subject [ course course
10K016 Computational Geotechnics Kimoto, Inui 2 2 O
10238 Geo-Risk Management Ohtsu, Shiotani 2 2 O O O @)
107405 Fundamental Geofront Mimura, Kimura, Higo 2 2 o} o} o o}
Engineerin
10F203 Public Finance Kobayashi, Matsushima 2 2 @) @] O ©)
10F213 City Logistics Taniguchi, Qureshi 2 2 O O O @)
10F223 Risk Management Theory Yokomatsu 2 2 O O @] @)
L0K008 Computatignal M.echam'cs and [Murata, Furuk'f\wa, Yoshikawa, 2 5 o o o o
Simulation Liang
. . . Yoneda, Takano, Matsuda,
10F439 Environmental Risk Analysis oneda, Takano, Maisuda 2 2 @) @] @] @)
Shimada, Matsui
. . . Tanaka(Hiro), Nishimura,
10F441 Water Quality Engineering Yamashita 2 2 @) @] O @)
10F234 | Water Sanitary Engineering Itoh, Echigo 2 2 O O O @)
Systems Approach on Sound s
Y . . kai, H
10F454 Material Cycles Society Sakai, Hirai 2 2 O O @] @)
At heric and Global
10F446 [imospheric anc tr'eba Matsuoka, Kurata 2 2 @) O ] @)
Environmental Engineering, Adv.
10A632 | Urban Metabolism Engineering Takaoka, Kurata, Oshita 2 2 O O O
New Environmental Engineering
10F456 | 1, Advanced(Environmental Shimizu, Tanaka(Hiro), Fujii 2 2 @) @] O @)
Engineering for Asia)
New Environmental Engineering
. Matsuoka, Takaoka, Kurata,
10F458 | II, Advanced(Environmental atsuoka, © akaoka, Burata 2 2 O @] @] ©)
. . . Fujii
Engineering for Asia)
. Advanced Enivironmental Ttoh, Yoneda, Takaoka, Kurata,
10£470 Engineering Lab. Echigo, Yasojima 2 2 © © © ©
A . Takara, Hosoda, Ishikawa,
10F113 | Global Survivability Studies akara, Hosoda, shikawa 2 2 O O ] @)
Yoden, He
Introduction to Ad d
10K001 rocuction fo Advance Assorted Instructors 2 2 @) O O @)
Material Science and Technology
Ad d Modern Sci
10K005 vanced Mocem Seience Assorted Instructors 2 2 @) O ] @)
Technology
Research Paper(Master) Assorted Instructors O Compulsory
Research Paper(Doctoral) Assorted Instructors Compulsory
Note:

1) All lectures are conducted in English. The outline of main subject is described in p.7-17 and the
detail of each subject is shown in the website: http://www.t.kyoto-u.ac.jp/syllabus-gs/

2) Prepare the course plan of the subjects by the following procedure and submit the plan to your
main supervisor and sub-supervisor to obtain their approval at school entry. Although the course
plan can be modified when proceeding to the next grade, the approvals to the supervisor(s) must
be obtained. The supervisor cannot modify the additional conditions.

3) The other subjects not included in the above table may be considered as corresponding and
equivalent to minor subjects under the instruction of your supervisor(s) and sub-supervisor(s).
The Japanese classes are not approved credits for the accreditation.

4) If you will register (*)subjects, you must inform the Graduate School of Global Environmental
Studies(GSGES) Office.




(5) Program Accreditation

Number of Credits Required for Completion

subject

Subject
Master course Doctoral Course
Core subject 4 or more 4 or more
Major subject 0 or more 0 or more
Minor subject 0 or more 0 or more
Seminar, ORT 10 or more 10 or more

Other subject

To be taken obtaining the approval of the
supervisor as needed

Total

30 or more

40 or more

Note:

1) 40 credits required for completion of this course includes 30 credits required for completion of the
master course. Students who proceed to doctoral course must complete the master course.

2) In order to complete this course, students must fulfill the number of credit required for each

subject category and the total number of credit required for completion.

3) When a substitute condition is added other than the above, when preparing the course table, the

substitute condition must be satisfied.




(6) Timetable of FY2014 HSE Program

First Semester (8 Apr. 2014 to 22 Jul. 2014)

Wed

Thu

Fri

1 . .
Lecture on Urban Infrastructure Lectures on Health Risk Lectures on Disaster Lectures on Urban
8:45 Management 1 Management 1 Risk Management 1 Governance 1
i tailor-made lecture, tailor-made lecture, tailor-made lecture, tailor-made lecture,
10:15 [tail de [ ] [tail. de I ] [tail de | ] [tail de | 7
Material and Structural System & Management of Global Resources
Water Sanitary Engineering Management and Ecosystems
(Itol/Echigo) (Miyagawa/Kawano/Hattori/Yama (Funakawa/Shibata/Yamashita)
Lecture Room 192 moto) Main Lecture Room,
2 Katsura Campus Lecture Room 173 Research Bldg. No.5,
Katsura Campus Yoshida Campus
10:30
- C tational Mechani d . . -
12:00 omputd lSOil:naulatiCaCn Ames an Atmospheric and Global Water Quality Engineering
(Murata/Furukawa/Y oshikawa/ Environmental Engineering, Adv. Tanaka(Hiro),
Liang) (Matsuoka/Kurata) (Nishimura/Yamashita)
Lecture R e 173 Lecture Room 172 Lecture Room 171
ccture Koom Katsura Campus Katsura Campus
Katsura Campus
. - . L Urban Governance
Urban Infrastructure Management | Urban Metabolism Engineering City Logistics (Monnai/Kanki/ Kvoba a:hi /Shaw/
(Ohtsu) (Takaoka/Kurata/Oshita) (Taniguchi/Qureshi) Furu 'aka)y
Lecture Studio(117), Lecture Room 172 Lecture Room 172 Lect uR s 30172
Katsura Campus Katsura Campus Katsura Campus ecture Room 3(172),
Katsura Campus
3 Fundamental Geofront Global Survivability Studies
Engineering Takara, Hosoda,
13:00 (Mimura,/Kimura/Higo) (Ishikawa/Y oden/He)
= Lecture Room 173 Lecture Room 171
14:30 Katsura Campus Katsura Campus
Systems Approach on Sound
Material Cycles Society
(Sakai/Hirai)
Lecture Room 192
Katsura Campus
Case Studies Harmonizing Disaster Risk Management M tlnfrfl)dsuftlon to /;C!Ii’an}TEdl
Disaster Management and . (Tatano/Y okomatsu) aterial Science and fechnology
. . Geo-Risk Management (Assorted Instructors)
Environment Conservation . . Main Lecture Room, Research Bldg.
. (Ohtsu/Shiotani) _ Lecture Room 3, Research Bldg.
(Takara/Nakagawa/Nakakita/ No.5, Yoshida Campus and .
. Lecture Room 172 Lo No.4, Yoshida Campus and
Mase/Mori) Telecommunication Lecture Room e
Lecture R 191 Katsura Campus 171 Telecommunication Lecture Room
cture Room s
A2-308,
Katsura Campus ’
Katsura Campus atsura Campus Katsura Campus
4
A Earthquake Engineering/Lifeline Applied Hydrolo
Public Finance qu ngineert g/Lifeli | Jppd yOroosy
14:45 X . Engineering (Hori/Sumi/Tanaka(Shige)/Kido/
(Kobayashi/ Matsushima) . .
- Lecture Room 173 (Kiyono/Igarashi) Takemon/Tanaka(Ken))
16:15 . ) Lecture Room 191 Lecture Room 172
- Katsura Campus
Katsura Campus Katsura Campus
Environmental Risk Analysis
(Yoneda/Takano/Matsuda/
Shimada/Matsui)
Lecture Room 192
Katsura Campus
. . . Human Security Engineerin, i i .
Environmental Environmental Ethics and u (Matquzkla)/lMofmi ) e ﬁnvuomncn:alleklgk Introduction to Advanced
5 Engineering for Asia Environmental Education Ohtsu/‘Tanaka Tatano/ F éf}z}rgemin i Shja ,er) Material Science and Technology
(Fujii/Shimizu/Tanaka) (Shaw/Gannon/Singer) . . u_]n. anaka/Shimizy (Assorted Instructors)
3 . Kobayashi/Matsushita) Main Lecture Room,
o Main Lecture Room, Main Lecture Room, Research Bldg. Lecture Room 3, Research Bldg.
16:30 X X Lecture Room 212, Research Bldg. Research Bldg. No.5, .
Research Bldg. No.5, Yoshida No.5, Yoshida Campus and o © . No.4, Yoshida Campus and
- S Lo No.5, Yoshida Campus and Yoshida Campus and L
Cumpu.\' and Telecommunication Telecommunication . . . . Telecommunication
18:00 Telecommunication Telecommunication

Lecture Room 171,
Katsura Campus

Lecture Room 171,
Katsura Campus

Lecture Room 171,
Katsura Campus

Lecture Room 171,
Katsura Campus

Lecture Room A2-308,
Katsura Campus




Second Semester (1 Oct. 2014 to 27 Jan.

2015)

Mon

Tue

Wed

Thu

Fri

8:45

10:15

Lecture on Urban Infrastructure
Management 2

[tailor-made lecture]

Lectures on Health Risk
Management 2

[tailor-made lecture]

Lectures on Disaster
Risk Management 2

[tailor-made lecture]

Lectures on Urban
Governance 2

[tailor-made lecture]

Integrated Disasters and
Resources Management in
Watersheds
(Fujita/Hiraishi/Y oneyama/
Kawaike/Takebayashi/
Tsutsumi/Baba)
Lecture Room 172
Katsura Campus

10:30

12:00

Structural Stability
(Shirato/Sugiura)
Lecture Room 173
Katsura Campus

Infrastructural Structure
Engineering
(Assorted Instructors)
Lecture Room 172
Katsura Campus

Computational Geotechnics
(Kimoto/Inui)
Lecture Room 172
Katsura Campus

13:00

14:30

Advanced Enivironmental
Engineering Lab.
(Ito/Yoneda/Takaoka/
Kurata/Echigo/Yasojima)
Lecture Room 173
Katsura Campus

Hydraulic Engineering for
Infrastructure Development and
Management
(Hosoda/Toda/Gotoh/Tachikawa
/
Kisihida/Harada/Sanjou/
Khayyer/Kim)

Lecture Studio 117
Katsura Campus

Risk Management Theory
(Yokomatsu)
Lecture Room 173
Katsura Campus

14:45

16:15

Computational Fluid Dynamics
(Ushijima/Gotoh/Khayyer)
Lecture Room 172
Katsura Campus

Advanced Enivironmental
Engineering Lab.
(Itoh/Y oneda/Takaoka/
Kurata/Echigo/Yasojima)
Lecture Room 173
Katsura Campus

16:30

18:00

Environmental
Engineering for Asia
(Mtsuoka/Takaoka/Kurata)
Main Lecture Room,
Research Bldg. No.5,
Yoshida Campus and
Telecommunication Lecture
Studio(171),

Katsura Campus

Advanced Modern Science
Technology
(Assorted Instructors)
Lecture Room 3, Research Bldg.
No.4,

Yoshida Campus




(7) Course Descriptions for Human Security Engineering Education Program

Please refer to the electric syllabus at “Syllabus 2014, Graduate School of Engineering Kyoto

University” for detail information.

Human Security Engineering [Compulsory Core subject]

MATSUOKA Yuzuru (GSE), MONNAI Teruyuki (GSE), OHTSU Hiroyasu (GSE), TANAKA
Hiroaki (GSE), KOBAYASHI Kiyoshi (GSE), YONEDA Minoru (GSE), TATANO Hirokazu (DPRI),
SHAW Rajib (GSGES).

First Semester: Wednesday, 16:30—18:00

This course will provide a comprehensive overview of human security engineering, a system of
technologies for designing and managing cities that enable inhabitants to live under better public
health conditions, and also to live free from potential threats of large-scale disasters and
environmental destruction. The Millennium Development Goals will be evaluated from the
viewpoints of four existing fields: urban governance, urban infrastructure management, health risk
management, and disaster risk management. Furthermore, we will provide lectures that explore the

relationships between the four existing fields.

Urban Governance [Core subject]

MONNAI Teruyuki (GSE), KANKI Kiyoko (GSE), SHAW Rajib (GSGES), FURUSAKA Shuzo
(GSE).

First Semester: Friday, 13:00-14:30

The key to raising the human quality of life lies in well-designed cities that make good use of human
and physical resources. In this course, we will explore the methodology of urban governance,
including bottom-up decision making based on collaboration of various actors, in order to solve the
multi-dimensional human security problems of safety, health, convenience, comfort, amenity, and
sustainability. Moreover, multiple lecturers will provide interesting topics of urban governance, with

concrete problems for students to discuss.

Lectures on Urban Governance 1

Assorted Instructors

Tailor-made Lecture

This class will cover the hot topics on urban governance within human security engineering.

Instructors will present current literature and expect students to develop arguments.

Lectures on Urban Governance 2

Assorted Instructors



Tailor-made Lecture

In this class, research topics related to urban governance within human security engineering will be
assigned to students to enable them to solve human security problems. The students are required to
review the latest or important fundamental papers, including related areas, and debate ideas with

their teachers.

Urban Infrastructure Management [Core subject]

OHTSU Hiroyasu (GSE)

First Semester: Monday, 13:00-14:30

This course aims to provide interdisciplinary knowledge on how urban infrastructure is managed, not
only from an economic perspective but also in accordance with human security engineering. The
lectures will consist of the following topics: (1) Urban Infrastructure Asset Management, (2) Urban
Environment Accounting System, (3) Urban Energy Supply Management, (4) Urban Food/Water
Supply Management, and (5) Urban Transport/Logistics Management.

Lectures on Urban Infrastructure Management 1

Assorted Instructors

Tailor-made Lecture

This class aims to deepen the understanding on urban infrastructure management, especially related
to human security engineering. The class will present and discuss hot topics and related literatures on

urban infrastructure management.

Lectures on Urban Infrastructure Management 2

Assorted Instructors

Tailor-made Lecture

In this class, the Assorted Instructors will provide lectures on the current situation and future
prospect of the challenges of urban infrastructure management related to urban human security
engineering. The aim of this class is to develop advanced and practical research capability of the
students. To achieve this, they will be assigned with research subjects and will present and discuss

their findings.

Lecture on Environmental Risk Management Leader [Core subject]

FUJII Shigeo (GSGES), SHIMIZU Yoshihisa (GSE), TANAKA Hiroaki (GSE)

First Semester: Thursday, 16:30-18:00

In this class, we will give lectures on the theories of risk analysis, risk identification, risk assessment,

risk evaluation, and risk reduction for human health and ecology. The main purpose of this lecture is



to provide the students with the basic knowledge required of environmental leaders who can solve
environmental issues practically as they occur in developing countries. We will review several

international environmental projects as case studies.

Lectures on Health Risk Management 1

Assorted Instructors

Tailor-made Lecture

This class will provide an overview of health risk management, especially as they relate to human
security engineering. The class will present and discuss the hot topics and related literatures on

health risk management.

Lectures on Health Risk Management 2

Assorted Instructors

Tailor-made Lecture

This class will provide lectures on the current situation and future challenges of human health risk
management from the viewpoint of urban human security engineering. The aim of this class is to
develop the student’s research capability. Students will be assigned academic and practical research

subjects, and will then present and discuss their findings.

Management of Global Resources and Ecosystems

FUNAKAWA Shinya (GSGES), SHIBATA Shozo (GSGES), YAMASHITA Yo (GSGES)

First Semester: Friday, 10:30—12:00

Natural resources can be recycled sustainably by maintaining the environment. Ecosystems can be
kept healthy so that organisms can reproduce effectively. This class outlines the characteristics of
material circulation in various ecosystems and the link mechanism between ecosystems. We will also
consider methods for using natural resources in harmony with ecosystems, after reviewing examples

of deteriorated ecosystems and their rehabilitation throughout the world.

Environmental Ethics and Environmental Education

Rajib SHAW (GSGES), Jane SINGER (GSGES), Tracey GANNON (GSGES)

First Semester: Tuesday, 16:30—18:00

Ethical approaches and informed decision making are essential for solving environmental problems,
especially to facilitate consensus building among conflicting stakeholders. This course covers
prominent schools of thought in the field of environmental ethics, applied ethics in environmental

stewardship, and basic principles of environmental education.



Disaster Risk Management [Core subject]

TATANO Hirokazu (DPRI), YOKOMATSU Muneta (DPRI)

First Semester: Wednesday, 14:45-16:15

Natural disasters have low frequencies but high impacts. It is very important to make an integrated
risk management plan that consists of various countermeasures such as prevention, mitigation,
transfer, and preparedness. This class will present economic approaches to natural disaster risk

management and designing appropriate countermeasures.

Lectures on Disaster Risk Management 1

Assorted Instructors

Tailor-made Lecture

This class aims provide an overview of disaster risk management, with an emphasis on human
security problems. The class will present and discuss hot topics and related literatures on disaster

risk management.

Lectures on Disaster Risk Management 2

Assorted Instructors

Tailor-made Lecture

This class will provide lectures on the current situation and future challenges of disaster risk
management from the viewpoint of urban human security engineering. The aim of this class is to
develop advanced and practical research capability of the students. To achieve this, they will be

assigned with research subjects and will present and discuss their findings.

Internship for Human Security Engineering

Contact your supervisor(s) to inquire

The internship aims to develop practical capabilities to secure urban human security, in addition to
acquiring expert knowledge and the ability to develop new research fields by carrying out research
activity related to human security engineering and presenting research results at international
conferences. Specific examples include participating in internships domestically or abroad at
companies or research institutes which conduct the operation of international projects, conducting

field surveys, and attending academic conferences.

Advanced Capstone Project
Contact your supervisor(s) to inquire
This class aims to develop the abilities of international collaboration, field investigation, and on-site

planning/problem solving through long-term investigation/research activities related to human

10



security engineering with thorough hands-on policy in foreign countries. Specific examples include
field research at overseas centers and participation in international projects overseas. As a rule,

participants will stay in the field for 2 months or more.

Human Security Engineering Seminar A, B

In the style of seminar, each student is given a theme for research related to human security problem
to be solved by engineering methods, and the understanding on such a problems will be deepen from
a specialized viewpoint of each student. Each student will get individual guidance by the supervisor
about the method of the study on the problem or the collection method of the related information.

Reports and presentation will be assigned after discussion with the supervisor.

Infrastructural Structure Engineering

Structural engineering problems related to planning, design, construction and maintenance of the
infrastructures are discussed. Topics concerning structural engineering and management are widelly
taken up including latest advanced knowledge and technology, future view and/or international topics.

Special lectures by extramural lecturers are carried out if necessary.

Hydraulic Engineering for Infrastructure Development and Management

his lecture picks up various water-related problems and provides their explanation and solution
methodology related to hydrodynamic and hydrological infrastructure improvements, maintenance,
disaster prevention against flood and damage of water environment, interweaving several
leading-edge cases in the real world. Turbulent flow and CFD, sediment transport system and
design/planning of hydraulic structure are described on the basis of the integrated management of
river-and-coast systems with sediment control and these relationship with infrastructure improvement.
Perspective from the viewpoint of public environmental infrastructure on water environment is

presented.

Structural Stability

Fundamental concept of static and dynamic stability of large-scale structures such as bridges is to be
introduced in addition to the way to keep/improve their safety and to evaluate their performance. Basic
concept of structural stability and its application and technical subjects to improve safety will be
lectured systematically. Furthermore, the practical solutions to the subjects are to be introduced to

assure the safety of structures.

Material and Structural System & Management

With regard to the maintenance of concrete structures, the deterioration prediction procedures in

11



material and structural properties are discussed based on durability and deterioration processes of
concrete structures. Repair materials and methods are also introduced. Note: strengthening materials
and methods are discussed in Concrete Structural Engineering, provided in the second semester. In the
later half of this lecture, structures are focused as groups rather than an individual structure to
understand the difference between asset management and maintenance. By taking into consideration
the economic aspect and human resources aspect as well as the physical aspect, the flow of the asset

management for structures' groups with view points of the life cycle cost and the budget is provided.

Computational Fluid Dynamics

Computational Fluid Dynamics (CFD) is largely developed according to the progress of
computer technology in recent years. It is the powerful and effective technique to predict
the various fluid phenomena, which show the complicated behaviors due to the
non-linearity and other conditions. This course provides the dynamics of fluids and
eddies as well as the discretization and numerical techniques, such as finite difference,

finite volume and particle methods.

Earthquake Engineering/Lifeline Engineering
* Principles of seismic design of structures
+ Seismic performance of concrete and steel structures

+ Seimisc response contorl and seismic retrofit of structures

Applied Hydrology

Applied and integrated approach to the problems closely related to the water circulation system, such
as floods, droughts, water contamination, ecological change, and social change is introduced mainly
from the hydrological viewpoint with reference to water quantity, quality, ecological and
socio-economic aspects. In the course, several actual water problems are taken up and solving process
of each problem which comprises of problem-identification and formulation, impact assessment,
countermeasures design and performance evaluation is learned through the lectures’ description and

also investigation and discussion among the students.

Case Studies Harmonizing Disaster Management and Environment Conservation

Environmental impacts by infrastructure for disaster prevention and mitigation are discussed.
Introducing various examples of natural disasters, degradation of the environment, and harmonizing
disaster management and environmental conservation in the world, this classroom carries on a

dialogue about effective measures for reducing negative environmental impacts and serious disasters.

12



Integrated Disasters and Resources Management in Watersheds

Mechanism and countermeasures of sediment disasters, flood disasters, urban flood disasters and
coastal disasters are explained. An integrated watershed management of these disasters and
water/sediment resources is also introduced. This lecture will be open at Katsura Campus, Ujigawa
Open Laboratory, Shirahama Oceanographic Observatory and Hodaka Sedimentation Observatory.
Students attending this lecture must take one of the intensive experiment/field study courses offered

in Ujigawa Open Laboratory and these observatories.

Computational Geotechnics

The course provides students with the numerical modeling of soils to predict the behavior such as
consolidation and chemical transport in porous media. The course will cover reviews of the constitutive
models of geomaterials, and the development of fully coupled finite element formulation for solid-fluid
two phase materials. Students are required to develop a finite element code for solving boundary

valueproblems. At the end of the term, students are required to give a presentation of the results.

Geo-Risk Management

This lecture aims to provide interdisciplinary knowledge associated with geo-risk engineering, the topics
of risk analysis focusing on geotechnical structures. In detail, the contents of lectures consist of following
topics: Introduction to risk analysis, Mathematical background of geo-risk evaluation, Examples of risk

evaluation mainly focusing on slopes and Risk management on road slopes.

Fundamental Geofront Engineering
This lecture aims to learn a practical knowledge associated with mechanical and hydraulic problems in
rock masses to realize environment-friendly development of underground space through exercise in

modelling and analytical study of rock mass.

Public Finance

The concept of public finance will be taught based upon the framework of Macro economics.

City Logistics

The methodologies of city logistics for establishing efficient and environmentally friendly logistics
systems in urban areas will be described. Focusing on the truck traffic within road network, the
process, models and the evaluation for building urban freight policy will be given. As well logistics
systems using recent development of ICT, the effects of e-commerce on freight transport and supply

chain management will be discussed.

13



Risk Management Theory

The aim of the class is to provide the basic knowledge of risk management methods for various types
of risks such as natural disaster, environment and natural resources in urban and rural areas. Students
will learn the decision making principle under risks in Economics and asset pricing methods in

Financial Engineering as well as have exercises of application on public project problems.

Computational Mechanics and Simulation

The process to obtain numerical solutions for various problems in computational mechanics.
Discretization and some solving technique for initial/boundary value problems is to be introduced by
the FEM. Statistical mechanics, molecular dynamics, Monte Carlo method and Multiple scale model
will be shortly introduced in order to understand the basic theory of molecular dynamics simulation.
Their applications to engineering problems are to be also given by showing some up-to-date examples.
Theory of the distinct element method (DEM) will be lectured, and its application in the engineering
field will also be explained. Study of contaminant migration in subsurface via groundwater flow
modelling coupled with advective-dispersive solute transport. The general groundwater flow and
chemical transport in porous media are introduced, then the governing equations for
advective-dispersive chemical transport, and the analytical solution of the governing equations are

explained.

Environmental Risk Analysis

Paying attention to the environment of children in particular, students themselves study, make
presentation, and debate about the environmental risk. Students learn the backgound, the actual
situation, and the theory for quantitative risk analysis through practice of investigation and discusion

by themselves.

Water Quality Engineering
+ Water quality indexes, and evaluation and analysis of water pollution
+ Water and wastewater treatment
+ Evaluation and analysis of water pollution

* Resource recovery and system

Water Sanitary Engineering
The ultimate goal of this course is to understand "Sanitary Engineering" quantitatively. Students will
learn methods to quantify chemical and microbial risk in drinking water and realize concept and

methods of risk management and control.
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Systems Approach on Sound Material Cycles Society

It has become a major political/ social issue to establish a Sound Material-Cycle Society in order to
save the earth resources and energy and to preserve environmental conservation. This course mainly
covers the following topics: 1) History, current status, and future prospect of waste issues and
establishment of a sound material-cycles society. 2) Basic concepts and current conditions/
challenges of the following items: The Basic Law for Establishing the Material Cycles Society and
the Basic Plan for accomplishing it; Containers and Packaging Recycling Law; Home Appliance
Recycling Law; End-of-Life Vehicle Recycling Law and others. 3) Basic concept and application of
material flow analysis and life cycle assessment; these tools are important to grasp the whole flow of
each recycling, resource use, product consumption, recycle and disposal of waste electrical and
electronic equipment, for which it is required to take Clean Cycle & Control concepts in relation to
chemical substances. Along with above topics, source origin, behavior, and decomposition of
persistent organic pollutants, which should be inevitably linked to the realization of a Sound

Material-Cycle Society, will also be discussed in the class.

Atmospheric and Global Environmental Engineering, Adv.

The contents of the lecture are as follows. (1) History of Global Warming problem, Radiative forcing,
Greenhouse gas emission, Carbon cycle, Mechanism of Climate Change, Mitigation measures,
Social and Natural impact of Climate change (2) Mechanism of formation of Photochemical oxidant
and Acid rain, Global scale transportation of atmospheric pollutants, Deposition and its impact of air

pollutants, control measure of air pollution.

Urban Metabolism Engineering

Much energy and resources are consumed to maintain various activities in urban city. As the result,
various environmental loads such as exhaust gas, wastewater and waste generate and should be
reduced to levels natural environment can accept . To establish sustainable urban metabolism, concept,

elements, control, optimization and management of urban metabolism are explained.

New Environmental Engineering I, Advanced(Environmental Engineering for Asia)

This course provides various kinds of engineering issues related to the water environment in English,
which cover fundamental knowledge, the latest technologies and regional application examples. These
lectures, English presentations by students, and discussions enhance English capability and
internationality of students. The course is conducted in simultaneous distance-learning from Kyoto
University, or from remote lecture stations in University of Malaya, and Tsinghua University of China.
For the distance-learning, a hybrid system is used, which consists of prerecorded lecture VIDEO, VCS

(Video conference system) and SS (slide sharing system).
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New Environmental Engineering II, Advanced(Environmental Engineering for Asia)

This course provides various kinds of engineering issues related to atmospheric environment and solid
wastes management in English, which cover fundamental knowledge, the latest technologies and
regional application examples. These lectures, English presentations by students, and discussions
enhance English capability and internationality of students. The course is conducted in simultaneous
distance-learning from Kyoto University, or from remote lecture stations in University of Malaya, and
Tsinghua University. For the distance-learning, a hybrid system is used, which consists of prerecorded
lecture VIDEO, VCS (Video conference system) and SS (slide sharing system). The students are
requested to give a short presentation in English in the end of the lecture course. This course may
improve students’ English skill and international senses through these lectures, presentations, and

discussions.

Advanced Enivironmental Engineering Lab.
Analytical methods to characterize environmental samples are learnt through practical training including
site visit to other research institute or analytical company. Also, integration of environmental information

using GIS is also mastered.

Global Survivability Studies

Introduction to Advanced Material Science and Technology

Relay Lecture

1st term: Friday, 4th-5th

The various technologies used in the field of material science serve as bases for so-called "high
technologies", and, in turn, the high technologies develop material science. These relate to each other
very closely and contribute to the development of modern industries. In this class, recent progresses in
material science are briefly introduced, along with selected current topics on new biomaterials, nuclear
engineering materials, new metal materials and natural raw materials. The methods of material

analysis and future developments in material science are also discussed.

Advanced Modern Science Technology

Relay Lecture

2nd term: Thu 5th

New materials are necessary for the advancement of high technologies, but in order to develop these
new materials for practical applications, a number of problems must be solved. In this course, the

problems encountered in the fields of chemical engineering, electrical / electronic engineering,

16



mechanical engineering and civil engineering are discussed. Discussions are also held on natural

resources, and how computers are being used in the development of new materials. Lectures are given

in English.

(8) Example Course Plans
1) A student of the field of Health Risk Management

First 2 years Latter 3 years
(Master course) (Doctoral course)
Course Code Subject
Specification 1st 2nd 1st 2nd
S t S t S t S ter
Compulsouy . . .
10X301 2
Core sbject Human Security Engineering
Core sbject 10X303 Urban Governance 2
Lectures on Environmental Risk
Core sbject | 10X321 u i ! 2
Management Leader
Ma jor/minor 733103 Management of Global Resources and 2
subject Ecosystems
Ma jor/minor Environmental Ethics and
. 733104 . . 2
subject Environmental Education
Internship for Human Security
sbjec 33 . . 2 2
ORT sbject 10X339 Engincering (Short) () 2
ORT sbject 10X341 Advanced Capstone Project (Long) ®) ()
Compul sury . . . .
10X351 4 4
ORT sbject Human Security Engineering Seminar A 4) (C))
Compul saury . . . . r
10X352 4 4
ORT s ject Human Security Engineering Seminar B 4) “4)
MaJ or{ml ner 10F439 Environmental Risk Analysis 2
subject
Ma jor/minor . . . .
10F441 ‘Wat lity E 2
sub ject ater Quality Engineering
Major/minor . . . .
10F234 ‘Wat tary E 2
sub ject ater Sanitary Engineering
Major/minor LOF454 Systems Approach on Sound Material 5
subject i Cycles Society
Ma jor/minor 107446 Atmospheric and Global Environmental )
subject Engineering, Adv.
MaJor{m1nor 10A632 Urban Metabolism Engineering 2
subject
Ma jor/minor New Environmental Engineering I,
. 10F456 | Advanced(Environmental Engineering 2
subject .
for Asia)
Vi jor/mi New Environmental Engineering II,
aJor/minor 10F458 Advanced(Environmental Engineering 2
subject .
for Asia)
Ma jor/minor . Advanced Enivironmental Engineering
. 10F470 2
subject Lab.
Course Specification Mater course Doctoral course Total
Core subject 4 2 6
ORT subject 10 8 18
Major/minor subject 22 0 22
total 36 10 46
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(9) ORT subjects

“Internship for Human Security Engineering” (short-term internship: 2 credits) and “Advanced
Capstone Projects” (long-term internship: 8 credits) are available for ORT subjects in HSE Program.
To conduct each ORT subject, you would contact your supervisor(s) to inquire and make plans for

internships with your supervisor’s advice and suggestion.

1) Internship for Human Security Engineering
Internship for Human Security Engineering normally requires 2 weeks (10 days) of on-site
training or on-the-research training. Examples of these internship activities as follows:
(a) Presentation at international conference followed by information collection relevant to your
doctoral research at laboratories of foreign universities and authorities.
(b) Normal internship activities at private companies to study the state of the cutting-edge

technologies or practical business.

2) Advanced Capstone Projects
Advanced Capstone Projects require more than 2 months on-site or research training.
Examples as follows:
(a) Fieldwork at overseas base for your doctoral research.
(b) Working as a visiting researcher at agencies/organizations related to Human Security

Engineering.

NOTICE OF INTERNSHIP

1) Submit the “Kyoto University HSE Program Portfolio and Registration Card” on which ORT
subjects are filled out.

2) Contact your supervisor and make plans for internship with your supervisor’s advice.

3) Submit the Notice (HSE-004, or HSE-005) to HSE Office(kyomu_gcoe@hse.gcoe.kyoto-u.ac.jp).

You could access our website(http://hse.gcoe.kyoto-u.ac.jp) and download these template files.

4) Submit the report on internship to your supervisor and HSE office.

5) As ORT subjects are all-year ones, you can get the credit at annual end-of-classes.

(10) Contact

Education Coordinator of Human Security Engineering Education Program
Associate Professor SHIMADA Yoko

C1-3-464, Katsura Campus C Cluster

Phone: 075-383-3357

E-mail: kyomu_gcoe@hse.gcoe.kyoto-u.ac.jp

Website: http://hse.gcoe.kyoto-u.ac.jp
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Kyoto University Human Security Engineering Education Program Portfolio

\HZ2RETFIHR -7V 2)

(HSE5-003)

Date of Entrance Affiliation Student ID Nationality
NFAEHA BllEE R TR ESp
Entered in 20
Name Laboratory Supervisor
K4 WF5E=E4 THEEAE
TEL (Ext.):
TEL
Present (Fixed)
address TEL
- (Cell)
B ERT
E-mail
(1) Course Plan for the HSE Program (JE{& 7))
Subject Subiect N Credit Academic | Semester
. ubject Name redits
RHMGI | Code R4 W | YA | st | 2nd
HHa—F JBIEFA
Compulsory Human Securi L
. ty Engineering
Cor Sublet NI 20 T 2185 2 014 O

Core Subject
=

ORT

Supervisor’s signature

(EREHERETY 1 )
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(2) Reason for application for the HSE Program

(3) Doctoral research plan
Title

Research summary/plan

(4) Position of the doctoral research theme filled in this application in Human Security Engineering

20




(5) HSE Program and Research Condition/Outcome

Fill out the subjects, which you have taken, and your doctoral research result/outcome (published
papers etc.) in each semester.
2014 First Semester

2014 Second Semester

2014 First Semester
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2015 Second Semester

2016 First Semester

2016 Second Semester
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2017 First Semester

2017 Second Semester

2018 First Semester
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2018 Second Semester
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